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Epidemiology of Campylobacter jejuni in Yellow-legged Gulls, Larus michahellis in
Croatia following "One Health" concept



piCGulls

* Monitoring of Campylobacter in broilers since 2007

* Since 2022 also in fattening turkeys

CROATIA S )
* OnlyC. jejuni and C. coli



piCGulls

Year of sampling Positive samples (n) Positive C. coli Positive C. jejuni

366 245 (66,94%) 106 (28,96%) 139 (37,98%)
333 198 (59,46%) 81 (24,32%) 117 (35,14%)
399 195 (48,87%) 75 (18,80%) 120 (30,08%)
352 169 (48,01%) 72 (20,45%) 97 (27,56%)
264 111 (42,05%) 40 (15,15%) 71 (26,89%)
1711 918 (53,56%) 374 (21,82%) 544 (31,74%)
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Je¢menica, B. et al: The prevalence of Campylobacter jejuni and Campylobacter coliin Croatian broilers in a five year period (2017 — 2021). U: Balenovi¢, M. (ur.)XIV. SIMPOZIJ PERADARSKI DANI 2022. s medunarodnim sudjelovanjem.



Why gulls? piCGulls

. Opportunistic
*  Coexist with people
. Extremely mobile

*  Long-lived

e |study gulls since 1999
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How do we catch gulls? pICGulls

Nonbreeding birds







November 2016 - March 2020

* 643 gulls sampled on Zagreb city rubbish tip

* 5 species

* 168 positive samples

* C. jejuni (148 or 88.1%) followed by C. lari (19 or 11.3%) and C. coli (1 or
0.6%)

piCGulls

Jurinovi¢, L. et al: Occurrence of Campylobacter jejuni in Gulls Feeding on Zagreb Rubbish Tip, Croatia; Their Diversity and Antimicrobial Susceptibility in Perspective with Human and Broiler Isolates. Pathogens 2020, 9, 695.



Comparison with 24 isolates from broiler caeca, 27 isolates
from broiler neck skins and 23 human isolates and random

62 gull isolates
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August to October 2021 piCGulls

108 shellfish samples
20 Campylobacter positive

78 mussels 19 lari
27 scallops 1 jejuni
3 oysters

Only C. jejuni was ST 1268, which belongs to the ST-1275 CC

Jurinovi¢, L. et al: First Data on Campylobacter spp. Presence in Shellfish in Croatia. Pathogens 2022, 11, 943.



MLST C. lari isolates

13 STs, 9 new

Isolate
sh01
sh03
sh04
sh05
sh06
sh09
sh11l
sh12
sh13
sh14
sh17
sh18
sh19
sh20
sh21
sh22
sh23
sh25
sh26

ST
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307
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adk
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20
20
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39
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88
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49
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pgi
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188

pgm
84

173
173
141

35

14

14
136
174

piCGulls

tkt

36
36
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149
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36

149
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piCGulls

temperature seasonality of Campylobacter
spp.

more frequent in colder seawater

more than 25% of positive musseles 5.




2022
45 human C. jejuni strains
35 stool samples

9 blood samples

1 spinal fluid sample

7355
1.0 500
4878

Unknown, 51

4.00

Unknown

Soprek, S. et al: Resistome Analysis of Campylobacter jejuni Strains Isolated from Human Stool and Primary Sterile Samples in Croatia. Microorganisms 2022, 10, 1410.
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piCGulls

2023

23 Croatian ST-21 CC C. jejuni strains from different sources
8 human strains
5 strains from broilers
2 strains from gulls

8 strains from storks.

Soprek, S. et al: First Report of Campylobacter jejuni Strains Belonging to ST-21 Clonal Complex Isolated from Human, Poultry and Wild Birds in Croatia: Antimicrobial Resistance and Genetic Distance. Microorganisms 2023, 11, 1884.



piCGulls

on avarage 89.81% alleles asigned in cgMLST scheme

4 clusters and 7 singletons
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piICGulls
2017-2022

1753 gulls of 5 species tested tested for the presence of C. lari
1143 in winter, and 610 during breeding season
64 C.lariisolates

43 different STs, 31 newly described, 15 new allels

most of isolates from two species
YLG 4,98%
BHG 1,13%

Jurinovi¢, L.et al.. Genetic Diversity and Resistome Analysis of Campylobacter lari 1solated from Gulls in Croatia. Antibiotics 2023, 12, 1310.



EpiCGulls

Fresh water

21

Wild birds
(without gulls)

Shellfish

_ ol 74

— Marine water
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e results

piCGulls

- No. Samples /Age 46 84 134 57 178 191 174 207 1071

adult 0 0 0 1 3 1 0 2 7

C. jejuni
nestlings 0 8 10 4 32 23 13 9 99

adult 3 0 5 0 4 4 0 2 18
C. lari
nestlings 0 2 1 0 10 3 1 1 18
adults 0 0 0 0 0 0 0 0 0
C. coli
nestlings 0 2 2 0 4 0 0 2 10
adult 8 24 30 18 35 30 7 39 191
No. samples
nestlings 38 60 104 39 143 161 167 168 880
C. jejuni % 0,00 9,52 7,46 8,77 19,66 12,57 7,47 5,31 9,90

6,52 2,38 4,48 0,00 7,87 3,66 0,57 1,45 3,36
0,00 2,38 1,49 0,00 2,25 0,00 0,00 0,97 0,93

Campylobacter spp.
%

6,52 14,29 13,43 8,77 29,78 16,23 8,05 7,73 14,19

Je¢menica, B. et al. (2024) Age-related presence and genetic diversity of Campylobacter spp. in young and adult yellow-legged gulls (Larus michahellis) in Croatia. Environmental Microbiology Reports,16(5), e70017.



Occurrence

from 1071 gulls from which cloacal swabs
were taken, 152 bacterial isolates (14.2 %)
were identified as Campylobacter spp.

C. jejuni was the most common (9.9 %),
followed by C. lari (3.4 %) and C. coli (0.9
%).

there are significant differences in the
occurrence  of  Campylobacter  spp.
between the sites, but the reason for this
is unknown.

significant difference in the occurrence of
C. jejuni, with nestlings showing a higher
occurrence than adults

piCGulls
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piCGulls
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Genetic diversity ICGulls

. High genetic diversity of C. jejuni and C.
lari, both in adults and chicks. Chicks
showed higher diversity, but without
significant differences.

. Rapid replacement of genotypes, but some
genotypes were found repeatedly over
years and locations, such as ST-1275,
suggesting longevity and host specificity of
certain genotypes.

. Minimum spanning trees show no
significant differences between ages groups
and locations, suggesting that there is no
clustering of certain genotypes.




2023

piCGulls

isolation of C. volucris



Conclusions

piCGulls

* although gulls live close to humans and often feed on
rubbish dumps, they are not the primary reservoirs for
Campylobacter genotypes that are pathogenic to humans

* animals that more frequently use antropogenic habitats are
likely to play a more active role in epizootiological terms

* C. lariis a very active species and represents a potential
public health risk that should be further investigated

C. volucris is very rare ©
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