
Antibiotic susceptibility test or kirby-bauer disc 
diffusion method (named after the scientist who invented it) 

 

The bacterial response for an antibiotic differs from a patient to 
another, which means that you can’t give a patient an antibiotic that 

the bacteria was sensitive for in a different patient.  

- So, for each patient the test must be done to know whether the 
antibiotic inhibits the growth of the bacteria that caused the infection or 
not. 

 
Example:  when culturing bacteria taken from a throat 
swab, you expect to find several types of bacteria. After 
excluding the normal flora (we do not want to test it), only the 
pathogenic bacteria that caused the infection should be 

isolated on a PURE culture specific only for 
the pathogen of concern.  
How to make sure it’s pure?? From the size and color of 
the colonies  
 
Notes: pathogenic bacteria → normally not found or 
overgrown bacteria due to lowering of immune system. 
We have to avoid mixed colonies for it’s impossible to 
know which strains are sensitive (susceptible) or 
resistant. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 
 
 
 
Standard Conditions for the assay: 
 

1- Pure culture 
2- Mueller hinton broth: 4 to 5 colonies 

are taken from the pure culture and 
solubilized in the liquid with sterilization 
before placing the next swab. 
 
 
 

3- Standard turbidity: 0.5 MF  
Always 4 to 5 colonies?? NO, 
the number of colonies taken 
depends on “McFarland 
standard” (light turbidity standard).  

For ABST, the colonies should 

correspond to 0.5 McFarland. If 
colonies are big, one colony may be 
enough to reach 0.5MF, while small 
colonies may require 6-8.  
 

- So, as you add the colonies you compare the turbidity to the 
turbidity of the standard (0.5MF), and you only stop when it’s 
EXACTLY 0.5.  

- a broth with 0.5 turbidity is clear 
 
 
 
 

4- Mueller hinton agar → equal spreading of 

bacteria in order to perform the test 
 

- this agar is nutrient agar (not enrichment since it doesn’t contain 

blood), used for all types EXCEPT fastidious (bacteria that 

requires enrichment agar). 

 

 

 



- For fastidious → add 5% sheep blood to the agar then 

perform the test. 
 
 
 
 

 

Procedure:  
1- Place a sterile swab inside the broth which 

contains the colonies. 

2- Squeeze the swab on the ring of the tube to 

remove excess. 

3- On the plate, draw imaginary swabbing lines 
with the swab starting from top to bottom. 
 

4- Rotate plate 30 degrees several times and 

make lines top to bottom to insure 
the swab reached all angles of plate 

[equal spreading].  
 
 
 
 
 

 
5- The antibiotic is added after culturing with the 

sterile swab.  
Multiple Disc: attached to a circle are rings with a 

filter paper, each ring has color that 
resembles an antibiotic, each ring has a 
specific concentration in the microgram.  
- advantage of multiple disc:  you can put all discs at 

one time instead of placing AB discs one at a time 
which consumes time 

- used in hospitals since it’s easier 
- the multiple disc is placed in the center. 
- there are many types of multiple disc, classified on 

type of bacteria (example: gram positive; use a one that contains 

vancomycin, amoxicillin, and levofloxacin) (gram negative; Augmentin, etc...) 

 

 

 

 

 



- choosing which group of ABs to be used depends on type of 
bacteria + type of sample the original colonies are from. (the 

sample was already isolated on a media that permits the growth of the 
pathogenic bacteria present in sample) 

Single Disc: each tube resembles a type of AB. A 

single disc is placed on MHA using forceps. The 
forceps are flame sterilized at the start and 
between placing the discs. The AB should remain 
sterile 

- a distance should be kept between the discs in 

order to see the zone of inhibition 

  ☺    froceps ال ما حطيت صورة

 
6- Place the plate in incubator for 24 hrs at 37 ْ . 

- The antibiotic diffuses through agar as it inhibits the 
growth. Thus called “disc diffusion method” 

 
 
 
 
 
 
 
 

 
 

7-  If observed, the diameter of the zone of inhibition is 
measured in millimeters to determine if the bacteria is 
resistant/susceptible 
sensitive (susceptible) → the antibiotic can be given to patient  

 
 
 
 
 
 
 
 

 
 

 

  

 

 



8- the measured diameter is compared to a table that has a 
standard for each AB (see next page) 

- this table was made according to the standard conditions 
mentioned before. (agar, broth, and turbidity) that is why you can’t 
change any of them.  

- Each AB has a different concentration and standards and therefore 
different values. 
 

 
Example: diameter is 26mm, AB is 
ciprofloxacin. From the table, we 
conclude bacteria is sensitive: 
 [>/= 24mm →sensitive]  
[19-23mm →intermediate] 
 [</=15mm →resistant] 

resistant → the antibiotic can 
NOT be given to patient 
even if there is a zone of 
inhibition. 
 
 

 
After repeating the last 2 steps for each AB, it may be stated in a lab 
report that ciprofloxacin, levofloxacin, and ampicillin → all susceptible. 

From this we conclude that this method is QUANTITATIVE (tells us if 

sensitive or resistant, but not to what extent). 
 
 
 

Which AB to choose among the 3?? 

❖ Since all are potent, choose the cheapest 
❖ An AB that the patient is not allergic to; history of patient 

❖ Contradictions with other drugs 

❖ Side effects: for a dialysis patient, you can’t give an antibiotic that 

kidney function test. 

❖ Oral preferred over IV  
 
 
 
 

 



 
 
 
 
 
 

 
Etest  

QUALITATIVE→ provide us with MIC (minimum inhibitory 
concentration): [What is the lowest concentration that caused 

inhibition of bacteria]. This allows you to give the patient the lowest 
concentration that is potent. 

- Very expensive: not all labs can afford it, used mainly for 

research. 
- Old method of Etest: for each patient, more than one antibiotic is 

used. For each AB, it has to be diluted several times and the effects 
are observed for each dilution (takes long time) in order to know the 
MIC. 

- For critically ill patients → this test is usually used 

 
 

How does it differ from disc diffusion?? 

• The fist 5 steps are the same 

• 6th step: using sterilized forceps, place an antibiotic strip that 

contains different concentrations of the AB (bottom:lowest conc., 

top:highest conc.) on the MH agar. 

- The strip is filter paper with precise concentrations. 
Each AB has a different strip. 

 

• As the antibiotic diffuses, the zone of inhibition appears 

elliptical in shape. (Not circular) 



• 7th step: The MIC is the point where the zone of inhibition 
started. (examine pictures below thoroughly) 

  
the following video was played at the end of the lab. 
https://youtu.be/BXr_kcki4Agn  

  

https://youtu.be/BXr_kcki4Agn

