
Antimicrobial Susceptibility 
Testing (AST)

By Disk Diffusion Method (Kirby-Bauer)

According to CLSI (2026)



What is an Antibiogram and why Disk Diffusion?

Definition

An antibiogram is a report of 
bacterial susceptibility or 
resistance to various antibiotics 
that helps clinicians select 
appropriate therapy.

Disk Diffusion Method

The standardised Kirby-Bauer 
method: paper disks containing a 
fixed amount of antibiotic are 
placed on agar seeded with the 
test bacterium; the zone of 
inhibition is measured in 
millimetres.

CLSI Standards

CLSI M02 defines the test 
procedure; CLSI M100-Ed36 
(January 2026) provides the 
interpretive breakpoints and 
quality-control tables.



Required Materials and Equipment

Mueller-Hinton Agar

Depth 4.0 ± 0.5 mm
PH : 7.2-7.4
For non-fastidious bacteria

0.5 McFarland Standard

Approx. 1–2 × 10⁸ CFU/mL
For inoculum standardisation

Antibiotic Disks

CLSI-specified content
Store at correct temperature

Caliper or Ruler

Measure zone diameter
to the nearest millimetre

Incubator

35 ± 2 °C
Ambient air or CO₂

QC Reference Strains

E. coli ATCC 25922
and other reference strains



Turbidity Standard

0.5 McFarland standard ( 0.5 ml of 0.048 
mol/ml BaCl2 added to 99.5 ml of 0.18 
mol/L H2SO4(1% v/v) , density in 625 nm = 
0.08 - 0.13

 Keep in 4-6 ml aliquots in screw cap tubes in 
dark, room temperature

Verify density monthly



Step-by-Step Procedure

Prepare Inoculum (Pure colonies + 0.5 McFarland standard)

Inoculate Plate  (Swab agar surface in three 60° directions)

Apply Disks  (Minimum 24 mm centre-to-centre spacing)

Incubate   (16–18 h at 35 ± 2 °C)

Measure Zones  (Full diameter of inhibition zone in mm)

Interpret Results  (Compare with CLSI M100-2026 tables)



Inoculum Preparation and Standardisation

1
Select Colonies

Pick 3–5 similar, pure colonies from an 18–24 h non-selective culture.

2
Prepare Suspension

Suspend the colonies in sterile saline or appropriate broth.

3
Adjust Turbidity

Match the suspension to a 0.5 McFarland standard (acceptable range 0.4–0.6).

4
Time Limit

Use the inoculum within 15 minutes of preparation.



Plate Inoculation and Disk Application

Inoculating the Agar Surface

 Dip a sterile swab into the suspension 
and remove excess fluid.

 Streak the entire agar surface in three 
directions, rotating 60° each time.

 Also swab the rim of the plate.

 Allow 3–5 minutes for the surface to 
dry.

 Apply disks within 15 minutes of 
inoculation.

Applying the Disks

 Maximum 6 disks on a 100 mm plate

 Maximum 12 disks on a 150 mm plate

 Minimum 24 mm center-to-center 
spacing

 Gently press each disk to ensure full 
contact

 Do not move a disk once it has touched 
the agar
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Incubation of Plates

The 15-15-15 minute rule

….. Follow these instructions for disk diffusion:

 Use the inoculum suspension optimally whithin 15 minutes

of preparation

 Apply disks within 15 minutes of inoculation

Incubate plates whithin 15 minutes of disk application



Incubation Conditions According to CLSI

Non-fastidious bacteria
(Enterobacterales, Staphylococcus, Pseudomonas)

35 ± 2 °C
Ambient air
16–18 hours

Staphylococci (vancomycin and selected agents)
35 ± 2 °C
Ambient air
24 hours

Haemophilus and certain fastidious organisms
35 ± 2 °C
5 % CO₂
16–18 hours

Neisseria gonorrhoeae
36 ± 1 °C
5 % CO₂
20–24 hours



Culture Medium for Antimicrobial Susceptibility 
Testing (AST)



Culture Medium for Antimicrobial Susceptibility 
Testing (AST)



Reading Zones

 Zone edges should be read at the point of complete 
inhibition as judged by the naked eye with the plate held 
about 30 cm from the eye.

 Read MH plates from the back against a dark background 
illuminated with reflected light.

 Read MH-Blood plates from the front with the lid removed 
illuminatd with reflected light



Swarming…

For Proteus spp.,ignore 
swarming and read 
inhibition of growth



Double Zones



Growth or Haemolysis

Haemolysis



Zone Measurement and Result Interpretation

Susceptible (S)

The organism is inhibited by the 
antibiotic.
Standard dosing is expected to be 
effective.

Intermediate (I)

Intermediate susceptibility.
May respond to higher doses or 
at certain body sites.

Resistant (R)

The organism is resistant.
The antibiotic should not be used 
for treatment.



Common errors and how to avoid them

✗ Inoculum too heavy or too light

✓ Always adjust to 0.5 McFarland

✗ Incorrect agar depth

✓ Maintain depth of 4.0 ± 0.5 mm

✗ Disks placed too close together

✓ Minimum 24 mm centre-to-centre

✗ Incorrect incubation time

✓ Follow CLSI table for each organism

✗ Reading zones with poor lighting

✓ Read from the back against a dark background

✗ Using outdated breakpoints

✓ Always keep M100-Ed36 (2026) current



Quality Control of Antimicrobial Disks
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Why is Quality Control of Antibiotic Disks Essential?

Actual disk diffusion plate

Validity of Clinical Results

Ensure inhibition zones are due to true antibiotic activity

Detect System Problems

Identify disk failure, media issues, incubator or operator error

Accreditation Requirements

Compliance with CLSI, EUCAST and ISO 15189

Prevent Diagnostic Errors

Avoid incorrect susceptible/resistant reporting that affects therapy
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Standard Quality Control Strains (ATCC)

Commercial QC strain vials

E. coli ATCC 25922

Enterobacterales & Gram-negatives

S. aureus ATCC 25923

Gram-positives (disk diffusion)

P. aeruginosa ATCC 27853

Pseudomonas & non-fermenters

E. faecalis ATCC 29212



Quality Control Strain Maintenance Workflow for 
Subculturing and Using Reference Strains
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Practical QC Procedure (Part 1)

Schematic of disk diffusion

1
Prepare QC strain

Fresh ATCC culture (≤5 passages)

2
0.5 McFarland suspension

Acceptable range 0.4–0.6

3
Inoculate Mueller-Hinton

Agar depth 4±0.5 mm, pH 7.2–7.4
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Practical QC Procedure (Part 2)

Actual plate with disks

4
Apply disks

Max 6 disks on 90 mm or 12 on 150 mm plate

5
Incubation

35±2°C for 16–18 h (inverted)

6
Measure zones

With ruler or automated system

7
Compare to CLSI

Tables 4A and 4B of M100



Quality Control Testing Frequency
Daily Quality Control Testing

The 15-replicate (3- × 5-day) or 20 days plan 

Three replicates of each applicable QC strain are tested using individual 
inoculum preparations for five consecutive test days and the results are 
documented

Following successful completion of the 15-replicate (3- × 5-day) plan, it 
is acceptable to go to weekly QC testing. 

 If completion of the 15-replicate (3- × 5- day) plan is unsuccessful, 
corrective action should be taken



Performance Criteria for Reducing Quality 
Control Frequency to Weekly





Disk Diffusion QC Ranges for Nonfastidious
Organisms



QC recommendation for ESBLs (Extended-Spectrum B 
lactamase)
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Out-of-Range Results & Corrective Actions

If two consecutive results are out of range or multiple disks fail on one day → do not 

report patient results until resolved.

Immediate Check

• Re-measure zones

• Check expiry & lot of disks

• Agar depth & pH

• 0.5 McFarland accuracy

System Check

• Incubator calibration

• Media quality

• Inoculation technique

• Disk storage conditions

Further Actions

• Replace disk/media lot

• Repeat with fresh strain

• Full documentation

• Return to daily QC if 

needed
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Common Errors and Effect on Zone Size

Inoculum denser than 0.5 McFarland Reduced zones (false resistant)

Inoculum lighter than 0.5 McFarland Increased zones (false susceptible)

Delay placing disks after inoculation Reduced zones

Delay incubation after placing disks Increased zones (pre-diffusion)

Loss of disk potency (poor storage) Reduced zones

Agar depth too high or too low Zones smaller or larger than true

Incorrect medium pH Variable effect by antibiotic

Incubation temperature out of range Altered growth & diffusion rates




