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RESULTS

OBJECTIVE
According to ESVAC data, the overall use of critically important
antimicrobials like 3rd- and 4th-generation cephalosporins and
fluoroquinolones is high in Estonia.
The study aimed to analyse the use of these antibiotics in
Estonian dairy herds and to identify the association with the
resistance of Escherichia coli at the herd level.
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Antimicrobial use data
from 51 dairy farms
All antibiotic treatment cases
n = 65,650
Critically important antimicrobials,
used in dairy cows:
3rd- and 4th-generation cephalosporins
94.1% dairy herds (n = 48)
48.9% of antibiotic treated foot diseases (n = 3,788)
25.8% of antibiotic treated metritis cases (n = 2,000)
Fluoroquinolones
78.4% dairy herds (n = 40)
16.7% of antibiotic treated clinical mastitis cases (n = 2,692)
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benzylpenicillin (IMM)
benzylpenicillin (systemic)
ceftiofur (systemic)
cloxacillin (IMM)
ampicillin+cloxacillin (IMM)
amoxicillin (systemic)
marbofloxacin (systemic)
cefquinome (IMM)
cefapirin (intraut)
rifaximin (intraut)
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The effect to the antimicrobial resistance of E. coli:

3rd- and 4th-generation cephalosporins
median across the farms 1.53 mg/PCU
median of EU countries exceeded by 74.5% of dairy farms

ESBL/AmpC producing E. coli – in 14 farms (30.4%)

Fluoroquinolones – median across the farms 0.9 mg/PCU
median of EU countries exceeded by 47.1% of dairy farms
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The use of 3rd- and 4th-generation cephalosporins
in ESBL positive farms – median 1.76 mg/PCU
in ESBL negative farms – median 0.68 mg/PCU
The use in ESBL positive farms is 2.1-fold higher compared to
ESBL negative farms. 17% higher probability (p = 0.091) to isolate
ESBL - producing E. coli in the herds, where the median
(1.53 mg/PCU) was exceeded.

MATERIALS AND METHODS
Antimicrobial use data were collected from large Estonian dairy farms (with ≥100 dairy cows, average herd size 660 cows).
For each farm, total consumption of 3 rd- and 4th-generation cephalosporins and fluoroquinolones were calculated in milligrams of active
ingredient per population corrected unit (mg/PCU).
Pooled faecal samples were collected from each farm environment for isolation of E. coli. Antimicrobial susceptibility of E.coli was analysed by
using microdilution methods (Sensititer TM). Univariable logistic regression model was composed with farm Extended-Spectrum β-Lactamase
(ESBL) E. coli status (negative/positive) as the outcome variable and total consumption of cephalosporins as categorical predictor variable
dichotomised at the median value (1.5 mg/PCU).
CONCLUSIONS
Critically important antimicrobials were often included into foot diseases, metritis and mastitis treatment
plans of dairy cows in Estonia. The frequent use of cephalosporins increase the production of ESBLproducing E. coli, and therefore harms the general antimicrobial resistance level in the farm.
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