
Always identify and manage the
underlying primary cause of the infection; 

Don’t use culture susceptibility results for  
topical antimicrobial therapy selection;

Consider topical therapy  instead of
systemic antimicrobials if appropriate;

Topical antiseptics - highly effective and
safe;
Topical antibiotics - not treating the
whole body unnecessarily, achieving
high concentrations at the treatment
site;

Systemic treatment must be clinically
justified. It affects the whole microbiome
reducing the diversity and increasing the
risk of resistant bacteria;  

Continue systemic antimicrobial
treatment until clinical cure - prolonged
antimicrobial use is discouraged;

Select systemic antimicrobials according
to the antimicrobials categorisation:

ANTIMICROBIAL STEWARDSHIP LECTURE SUMMARY 
This summary is made for information dissemination purposes, based on the lecture held by Tim Nuttall “ Antimicrobial Stewardship and resistance in vet

practice” at the WCVD10 congress in Boston, 2024, by DVM Arina Terentjeva.

Cytology - new best friend 
Confirm bacterial infection -
intracytoplasmic bacteria indicate infection;

 
Identifying the most likely
microorganism: cocci vs rods vs yeast +
biofilm presence; 

Interpreting culture results: if multiple
bacterial isolates, cytology helps to identify
which microorganism is the main
infectious agent (large quantity,
intracellular), and which is just a
contaminant/commensal; 

Guide the decisions of the end of  the
treatment;

 

Main aim of the stewardship: avoid unnecessary antibiotic use, prevent the spread of resistance and restore a normal antimicrobial susceptible microbiome.

 Culture is not necessary and 
empirical therapy is appropriate when:

Topical therapy is used as sole treatment;
First infection OR no systemic antibiotic
within the last 3 months;
Simple infection with predicable
susceptibility AND antibiotic resistance is
unlikely;

+Start empirical therapy while waiting for 
culture results when immediate 

treatment is necessary

General recommendationsWhen to do culture testing? 

Culture is necessary for:

Life threatening infections; 
Deep and/or complex infections;
Rod bacteria on cytology - poorly predictive
susceptibility;
Empirical treatment failed; 
If resistance is more likely – multiple
antibiotic courses, non-healing wounds/post
operative/hospital infections +implants;

Treatment adjusting:

Escalation of the treatment – based on
culture, if empirically chosen antibiotic is  
resistant (R) - choose from the susceptible
(S) drugs, based on antibiotic cascade (1st
choice > 2nd choice > reserved);
De-escalation of the treatment – if culture
results show that a more narrow spectrum
antibiotic is appropriate - choose according
to the cascade;

TIP: Rising systemic antimicrobial 
treatment effectivity: 

Always weight the animal for accurate
       drug dose calculation;

Round up the dose – avoid sub-therapeutic
concentrations;
To choose the most appropriate antibiotic  
use MIC breakpoint index calculation;
Take into account drug tissue penetration
properties, mode of action  and other
factors that can influence treatment
outcome; 



Factors that can influence 
the antimicrobial treatment 

outcome:

Nature of the infection
Underlying condition
Concurrent medication
Compliance
Pharmacokinetics
Inflammation
Immunity
Biofilms/pus/debris
Patient factors
Bioavailability/tissue penetration

Even if the bacteria is shown to be susceptible
to the drug, the treatment can be not effective
due to the factors above, which mostly result
in achieving insufficient drug concentrations;

MIC results interpretation: 
Index  calculation: divide breakpoint by MIC (minimum inhibitory concentration). The last
“S” is a breakpoint (highlighted with red blocks). Multiply the lowest reference range
number by 2 (serial dilution) as many times, until the last “S”, as shown on the table, then
divide it by MIC; 

Index < 1 - resistant. Index = 1 – increase the dose/frequency; 
The higher index - the better efficacy; 

Table 1. From “Antimicrobial Stewardship and resistance in vet practice” lecture by Tim Nuttall
WCVD2024. This table represents MIC values with the breakpoints and index calculation example. 

Susceptibility results interpretation
for topical treatment:

Culture  results represent the bacterial
susceptibility to the antibiotic concentrations
achieved  in the tissue after systemic
antibiotic usage – in micrograms/ml; 
When using topicals - milligrams/ml drug
concentration at the site is achieved. It is  
>1000 times bigger concentrations, than
laboratory is measuring; 

MIC results poorly predictive of the response to
topical therapy

 

Achieved drug
concentration

µg/ml

Achieved drug
concentration

mg/ml

Excellent tissue penetration drugs: 
Chloramphenicols

C- Fluoroquinolones
M- Doxycycline, Minocycline

Metronidazole
Rifampin

Good tissue penetration drugs: 
Trimethoprim-Sulfonamides

M- Lincosamides (Clindamycin)
Macrolides

M- Tetracycline

Poor tissue penetration drugs: 
Beta-lactamase inhibitors

T- Penicillins
T- Cephalosporins

Polymyxins
C- Aminoglycosides

Drug tissue penetration and mode of action

0.25x2x2=1

C- concentration dependent. 
Use maximum dose q24h;
T- time dependent. Use

appropriate dose q8-12h;
M- mixed effect. Divide the dose

in 2 OR give at once; 

x2x2


