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Outlines of presentation  

• Campylobacter in EU prevalence and resistance reports .. 

      and in PROMISE project…  

 

• Materials and methods in experimental work with quinolone 
resistance and its spreading 

 

• Results 

 

• Conclusions 

 



Human campylobacterioses 2001-12 in EU 

Pathogenic Campylobacter in EU…. 
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…and some national reports 

United Kingdom... 
Human campylobacterioses 2000-2013, Slovenia
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Human salmonelloses 2004-2013, Slovenia
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Epidemiology of C. jejuni 

Source: Young et al.,2007 



Prevalence of Campylobacter in  

farm animals and retail meat  
in EU…      ...and some national reports (SI) 

Smole Možina et al.:TIFS, 2011 VURS, SI, 2012 



…and in some national reports (Germany) 





111 samples of retail fresh chicken meat; ISO 10272 : 56% Campy pos., ~10-100 CFU/g, 

9 PFGE types, 11 MLST types (most frequent CC-21, CC-353, CC-354). 

Antibiotic resistance profile of C. jejuni isolates (Source: CRP V4-1110)  

GEN CIP TET ERY NAL CHL STR 

R 0 27 2 1 21 0 1 

S 35 8 33 34 14 35 34 

R (%) 0 77 5.7 2.8 60 0 2.8 

S (%) 100 23 94.3 97.2 40 100 97.2 

2012-2013 (sampling Nov 12- Jun 13) 
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…and in Slovenia: 



PROMISE: Protection of consumers by microbial risk mitigation                       

2012-2014  through combating segregation of expertise 



2650 foods items to be tested agreed 

Salmonella 

spp. 

Listeria 

monocytogenes 

MLST typing 

Virulotyping 

Escherichia coli Campylobacter 

jejuni/ coli 

Staphylococcus 

aureus  

Micro array 

MDR Verotoxin MDR 

MDR 

WP 1 Neglected exogenous routes of transmission  

of foodborne pathogens  

MLST typing 



  

…seit Februar 2013 
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February-May 2013 

Frankfurt Airport 
approx. 20 M passengers/ year (from third party countries)  

2009 - 2011 ~0.3 % passengers  (~ 50000/ year) inspected  

approx. 7 % food items confiscated 

approx. 2 kg food items per passenger 

~ 2800 tons of food/ year 
Source: B. Appel, IAFP Promise meeting, 2014, 

               published in Beutlich et al., 2014 

WP 1 Neglected exogenous routes of transmission  

of foodborne pathogens : Example – Frankfurt airport 
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• Vienna International Airport 

• August 2012 – March 2013 

• 1473 products of animal origin found (6229 kg) 

• 600 samples tested for pathogens and hygiene indicators 

• 240 flights from 33 countries covered (61355 travellers) 

WP 1 Neglected exogenous routes of transmission  

of foodborne pathogens : Example – Vienna airport 

Source: M. Wagner, IAFP Promise meeting, 2014 



Poultry less frequently found, if yes, mostly processed... 

Campylobacter very 

 rarely identified… 

 
We got more than 120  

presumptive samples,  

but just a few strains  

confirmed as C. jejuni 



C. jejuni isolates from PROMISE were all isolated  

from fresh poultry samples from Balkan countries 

ANTIBIOTIC RESISTANCE 

MDR C. jejuni strains:  

-resistant against STR, CIP, TET, ERY, NAL; Thr86Ala mutation, 

tetO present 

-resistant against STR, CIP, TET, NAL; Thr86Ala mutation; without 

ERY R conferring mutation in 23S rRNA, tetO present 

 

GENOTYPING METHODS 

 

MLST (UL), flaA (UL), Binary multiplex PCR (mPCR) typing (UL), PFGE (VUW) 

 

– C2: ST 1707, CC ST-607, flaA type14, mPCR clade C9ii  

uncommon MLST sequence type and mPCR profile typical for wildlife environment 

– C33: ST 400, CC ST-353, flaA 67, mPCR clade 5  

 Common MLST clonal complex and multiplex PCR profile, typical for farm animals 

 







Mechanisms of quinolone resistance in Campylobacter 

POINT MUTATIONS in  quinolone 

resistance determining region 

(QRDR) of the DNA gyrase subunit 

A gene (gyrA) 

 

Main mutation: Thre86Ile 

Mutation frequency decline gene – 

its absence decreases the frequency 

of occurrence of resistance conferring 

mutation in gyrA 

Multidrug efflux pump – 

active extrusion of various 

drugs,  including quinolone 

antibiotics 



Why does the CIP-R prevalence increase so rapidly? 

 

How to investigate this? 
1.Screening for phenotypical quinolone resistance 

2.General genetic characterization of isolates (MLST) 

3.Genetic characterization of quinolone resistance 

determinant (single nucleotide polymorphism analysis –  

SNP of QRDR sequences) 

www.galen.ru 

www.snpresources.com 

a) Is it because of the high rate of independently 

generated resistance mutations? 

b) due to the rapid expansion of a resistant clone? 



• 61% of isolates (n=32/52) resistant to 
ciprofloxacin 

• It turns out ciprofloxacin resistance 
very likely does spread clonally! 

EVIDENCE:  

• 95% of isolates  in MLST CC-ST21 
are ciprofloxacin resistant 

• 56% of all ciprofloxacin resistant 
(n=18/32) isolates cluster in clonal 
complex 21 AND they all have the 
same QRDR sequence type  

Confirming CIP-R relatedness of C. jejuni in Slovenia 



• Larger screening with 178 strains of CIP-R C. jejuni was 

designed: 
 - different geographical regions (60 % from Slovenia, 23 % Austria,  

       15% Germany, the rest from other Balkan countries 

 - different sources: animal and meat (71%), human (23%),  

   environmental (water, wild animals (6%)) 

 

 

 

 

Is clonal spreading only local phenomenon? 

Multilocus sequence typing (MLST) 

Pulsed field gel electrophoresis (PFGE) 

Source dicriminatory multiplex PCR 





Further investigation of CIP resistant isolates from  
•Slovenia 
•Austria 
•Germany 

67 STs 

21 clonal complexes 

15 gyrA types 
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International clonal relationship of CIP-R in C. jejuni 



Confirmed indications of international clonal 

ciprofloxacin resistance expansion in C. jejuni 

The genotype CC ST-21 + gyrA 1 is 

marked in dark red color, gyrA 1 in 

combination with CC other than ST-

21 in light red, genotype CC ST-353 + 

gyrA 13 in dark blue color, and gyrA 

13 in combination with CC other than 

ST-21 in light blue color.  



• Risk for antibiotic resistance development  and spreading is still high! 

 

• Antibiotic resistance of C. jejuni/coli is frequent, especially against CIP in fresh chicken 
meat – it is still increasing in central and south EU countries. 

 

• CIP resistance was more commonly observed in isolates with genotypes belonging to 
MLST clonal complex 21, 353 and 354, which were also most frequent (32%, 19% and 12%, 
respectively) and in CC 464 (less frequent type, 2%). 

 

• Clonal expansion of ciprofloxacin resistant strains was confirmed on the MLST clonality 
and genetic similarity of QRDR of gyrA gene in the CC ST-21.  

 

• Probably underestimated driving force for the spread of antibiotic resistance!  

 Support for further research is needed. 

 

• Support to general education of consumers, producers and other food-chain stakeholders 
is needed too! 

 

 

Conclusions 
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