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Disk Diffusion Susceptibility Testing (Kirby-
Bauer Method)

1. Isolated colonies of each organism that might be playing a pathogenic
role should be selecled from primary agar plates and tested for
susceplibility. Identification procedures may be performed at the same

time. Mixtures of different types of microorganisms should not be
tested on the same plate. The practice of conducting susceptibility tests

directly with clinical material should be avoided. When the nature of the
infection is not clear and the specimen contains mixed growth or
normal flora, in which the organisms probably bear little relationship to
the infection being treated, susceptibility tests are often not necessary
and the results can be grossly misleading.

2. Of the many media available, NCCLS recommends Mueller-Hinton
agar due to: it results in good batch-to-batch reproducibility; it is low in
su!fonamide,trimethoprim, and tetracycline inhibitors; it results in
satisfactory growth of most bacterial pathogens; and a large amount of
d;ta has been collected concerning susceptibility tests performed with
this medium. If batches of media do not support adequate growth of

organism, the zone size will be larger and provide false resuit. Thus,
only media from manufacturers following the NCCLS standards are to

be used.

3. The agar medium 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 manufacturer's recommendations. Allcw
the disks to warm to room temperature before use. Don't use expired. -

- disks. : _ : .

4. To standardize the inoculum density, a BaS04 turbidity standard is
used (0.5 McFarland standard,approx. 10° organism per mL).

5. The steps of the standard method are as follows:

. 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 saline or broth. Use adequate light, and,
to aid in the visual comparison, read the tube against .a white

background with contrasting black lines.

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 i
inoculum from the swab. ' C«-,Z

o Laoties, | .}
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& . Inoculate the dried surface of a I\/Il|ll(‘:r'—I-Iint,()rlagﬂf' plate by streaking -
4 the swab over the enlire slerile ngér surface. Repeat this procedure
tv_vo more times. and rotate (he piate G0 each time lo ensure an even
distribution of inoculum. Replace the plate top and allow 3 to 5 minutes,
but no longer than 15 minules f';)r any excess surface moisture to be
absorbed before applying the anlibiotic 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-

oser than 24 mm from center
terile

should be

. Place the appropriate disks evenly (no cl
to center) on the surface of the agar plate either by usingas
forceps or the dispensing apparatus..No more than 12 disks
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.

. lpvert 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 compare the zone sizes of two
different antibiotics and judge their effectiveness accordingly.

s such as E. coli ATCC 25922, and
d periodically to validate the

. Quality control organism
S aureusATCC 25923 should be teste

accuracy of your procedures.
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VE}PJ‘CISC S: Antibiotic Sensitivity Testing DISC

The fnost useful, and certainly the most widely used, laboratory
test for antimicrobial Diffusion (Bauer-Kirby Method
susceptibility is the antimicrobig] dis‘k—q ar diffusion procedure of Bauer
and Kirby. There are numerous variablz:gcinvolve in this test; for
example, selection and concentration of antimicrobial diseases;
selection, volume, and age of plating medium; storage and handing of
discs; and number of bacterial cells, and international criteria used for
Interpreting the result.

Materials — for demonstration _
1. Mueller-Hinton Broth tube with recommended number for bacteria
(10°cells/ml).
2. Muller-Hinton agar plate.
3. Sterile cotton swab.
4. Antimicrobial discs.
5. 0.5 Macfarland standard.

" Procedure
(First Period)

he sfandardized culture and streak the plate for

| ip sterile swab into t
a) Dip sterile swab. he plate 90°

confluent growth by streaking the entire plate, rotating t

restreaking a third time after again rotating thef plate. .
b) Permit plate to dry for approximately 3-5 min before applying the set

of discs. Tamp discs down gently on to the agar using a flamed and
cooled forceps. Incubate plates inverted:

(Second Period)

e the diameter of the zone of inhibition using the mm

a) Measur _ finhibit |
d the zones for each antibiotic disc to the closest

rulers. Recor

whole number. - e
b) Read of the sensitivity chart for each antibiotic whether the

organism I8 sensitive or resistant. For demonstration see the

prepared sensitivity plates.
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Inta® Susceplible® Susceptible

Approximate

MIC Correlates®

Rosistanm Susceplihle
BT 1510 s =17 z Zug/ml. S M‘k_
" 12 19 R ihed - 214 > I2pgiml S Bug/mi
=29 fl-lactamase® < 0.25ug/m_
=20 z apgiml. S 2pgimi
— 2 18ug/mL —
e > Apgimi S 0.92ug/mL
z20 — < Al2ugimi
>18 232/18ug/mL < 8/4ug/mi
=10 2 258ug/ml S Sdug/mi
>22 >  32ugiml S Gpg/mi
223 z  32pgiml. S 16ugimL
27 > 512ug/ml. < 128pg/mlL
218 > 3z2pg/ml < Bug/mi
=18 >  32ugimb. < Bug/mlL
RRGREN >  azpgimL S Sugimi
221 > eapg/mL < 16ug/mL
=23 > 64ug/mL < 8Bpg/mL
=18 2  32ug/mb £ BugimiL
218 > 32ug/mbt. £ Bug/ml
= > eapg/mi —
15-19 =20 2 32pg/ml = Bug/mL
14-20 >21 > Gdug/mL S Bpglmi
=18 2 d2pg/imL S Sug/mi
=18 > 32ug/ml < Bug/mb
218 > 2spgfml < 12.5ug/mi
z1 > edug/mi X 18up/mi
217 2> 2ug/ml. S Yugiml
—_ =3 =z WBugiml. < aug/ml
Eemamicre (C A ﬁf;r- Ll e ) -17 = 218 > spgml S Zugimb
ipenem N 10ug =12 13-14 — 215 > Bug/mL S dpg/mi
Kanamycin . 0ug <13 14-15 - 218 > teugimi < Augimi
Mothiciiin when testing staphylococcr 2009 513 “-17 - 218 > 2sug/ml S Gpgimi
Meztochtin® Sug <9 10-13 — Z 14 — < 3ug/mi
Minocycline™ Sug <12 13-15 — 216 > 256ugimL < 6dug/ml
s 30ug <u 15-18 — 219 2 epgiml S 4dpg/mi
rosscan o __30ng =0 — 15-22 - 223 >  edug/mL < Bug/mi
Natcifin when testing staphylococel BE Vit MIRGER < 10 12 = % = P,
'!r-;:‘c“'d‘ //1//7) -_“-—“30119. s '5.\3_ 14-18 - 219 2 3ugiml, < Bpg/mL
A il A 30y <12 13-14 = 215 > dzugimi < t2pgimi
Nitr 6fur antoin® ( -F ) 365;,9 sd 15-16 — 217 > 100pg/mL < 2Spg/mi
Norfloxecin (AeRY 10ptg <128 13-16 = >0 >  Gug/ml < Apgimi
Oxacillin when lesting staphylococci” 1ng <10 11-12 s >13 el < ug/mi
'-:’m pno::::l‘:m (¢] swcepib:l:l‘ly _ g __~_§ 19 — — 220 - < 0.06pg/mi
Peniciliin G when testing staphytococci® 10 units <28 —_ o >29 [llactamase®. < 0.ipg/m
when testing N. gonorrhoeae e 10 units =1 = - 220 J-lactamase < 0.1ug/m
when testing enterococc" 10 units <14 - > 15" - 2 18ug/mb —
.::::' .xmm..:tmcoc;:lg B Wuahts =19 = 20-27 >28 2 aug/mL < 0.12ug/n
Piperaciliin® S 100pt9 Si4y 31l = 218 > 256ug/mL S Gdug/m
Steeptomycin sonoBEC Ty S\ 12514 - 215 b =
Sutlonamidest © T T T gsom300my SN2 13-18 = 217 2 350ug/ml S 100ug/m
Tetacycline™ [T & ) 3opg _ikth 15510 - >19 2 teugiml S Apg/m
Tiearcitfin® 5 Sl 1519 Al 12:14 = 215 2 128ug/mh S Sduglm
Toteamycin® . 10419 12 13:14 - 215 2 Sug/ml < dugin
5uQ S10 13215 ~ 216 3 A8ugiml < Augln
Trimethopeim' © ——— 125123 7509 <10 1-1s — 216 =8/152ug/ml.  <2/38ugir
Trimethoprim-sutamethoraroe (.C = =To o = = = o
Vancomycin e = —==2N
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