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Notably, a considerable proportion of 
the MTZ-(hetero)resistant isolates of 
animal origin detected to date were 
from Spain. In particular, we have 
reported so far the isolation of 18 
ribotype 078 CD strains (17 from swine 
and 1 from a dog) displaying MTZ-
heteroresistance. Furthermore, a 
ribotype 078 isolate recovered in our 
laboratory from the faeces of a male 
zebra foal initially exhibited high-level 
resistance to MTZ (MIC ≥ 256 mg/L), 
but lost the trait after subculturing on 
non-selective media (MIC values fall to 
0.25 mg/L on the second passage on 
Brucella agar with supplements). 
Finally, we have recently identified 4 
non-toxigenic ribotype 010 isolates of 
CD from canine origin which manifest a 
MTZ-resistant phenotype that seems 
to be stable (unpublished data).

In conclusion, although MTZ-resistance in CD can be highly unstable in some cases, there seems to be a risk for the emergence of
strains highly resistant to this drug. In this context, the current widespread use of MTZ should be revised, and stewardship 
programmes should be implemented both in human and animal medical institutions.

The emergence of epidemic Clostridium difficile (CD) strains of animal origin showing resistance to 
multiple antimicrobial drugs has prompted considerable effort in elucidating the epidemiology and 
resistance patterns of this anaerobe in the veterinary setting.

Although most animal isolates of CD exhibit high in vitro susceptibility to metronidazole (MTZ), 
resistant isolates have been detected in different countries such as the USA, Sweden, Italy and Spain. In 
addition, some CD strains are heteroresistant to MTZ, a phenomenon which can be detected by the 
Etest and manifests as the growth of metronidazole resistant subpopulations inside the inhibition zone 
of the MTZ strip at a MIC ≥32 mg/L, generally after prolonged incubation (for 5-7 days at 37ºC in an 
anaerobic atmosphere) of the test plates [1].

This study was supported by grant AGL2013-46116-R from the Spanish Ministry of Economy and Competitiveness

References:
[1] Peláez et al., 2008. J Clin Microbiol. 46(9):3028-32.

Proportion of 
resistant
isolates

Dogs from
VCH Healthy Dogs Iberian Pigs Piglets Madrid Zoo

Vancomycin 0% 0% 0% 0% 0%

Metronidazole 28.6% 0% (4.2% HR) 0% (9.8% HR) 0% (9% HR) 0%

Teicoplanin 0% 0% 0% 0% 0%

Daptomycin 0% 87.50% 24.40% 0% 0%

Moxifloxacin 36% 0% 0% 34.70% 0%

Rifampicin 0% 0% 0% 0% 0%

Tigecycline 0% 0% 0% 0% 0%

Linezolid 0% 0% 0% 0% 0%

Ertapenem 100% 95.80% 80.5% 47.90% 33.30%

Amoxicilina 0% - - - 0%

Eritromicina 43% 0% 0% 27.80% 0%

Meropenem 100% 83.30% 0% 0% 33.30%

Clindamycin 36% 0% 0% 66% 0%

Clarithromycin 36% - - - 0%




