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Podil zoonoz na infekchich onemocnénich
cloveka

Skupina agens Pocet znamych
druhu*

Infekcni agens patogenni pro clovéka celkem cca 1400
Viry cca 210

Bakterie cca 540
Houby cca 300

Prvoci a cervi cca 350

Z toho puvodci zoondz cca 870

* Taylor a kol. (2001): Risk faktors for human disease emergence. Phil.Trans.R.Soc.Lond.




Podil puvodcu zoono6z na infekcnich
onemochenich cloveka

38%

62%

zoonozy
ostatni agens




ldentifikace puvodcu alimentarnich epidemii

Unknown
Viruses
Salmonella
Bacterial toxins
Campylobacter

Other causative agents m Strong-evidence outbreaks

E. coli, pathogenic (including VTEC) Weak-evidence outbreaks

Other bacterial agents
Parasites

Y ersinia
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EFSA, ECDC. 2016. The European Union summary report on trends and sources of zoonoses, zoonotic
agents and food-borne outbreaks in 2015. EFSA Journal 2016;14(12):4634




Zoonoticky potencial Clostridium difficile
Kde je primarni zdroj? Co je (pouze) vehikulum? Jaké je mira rizika?

Potravinové zvire? Clovék?

(klinicky nemocné) \ l
Potravinové zvire? Potravina
(bezp¥iznakovy nosic) } \

Prostredni potravinarskych podniku?

Clovék s CDI

Domaci zvire?
(klinicky nemocné)

Domaci zvire?
(bezpriznakovy nosic)




Historie

REVIEW

Clostridium difficile infection in the community: a zoonotic disease?

M. P. M. Hensgens', E. C. Keessen®, M. M. Squirea, T. V. Rileya"‘, M. G. ). Koene®, E. de Boer®, L. ). A. Li|::tr|1:m1 and
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difficile (ESGCD)

(DI u zvirat byla nahodné popsana v roce 1968, kdy Small hlasil pripad
fatalni enteritidy u laboratornich kfeckt po podani antibiotik. Kfecci byli
nasledné pouzivani jako zvireci modely ke studiu vazby C. difficile na
pseudomembranozni kolitidu u lidi.

* Vyskyt C. difficile byl prokazan témér vsech savcu - skot, kon€, prasata,
sloni, medvedi, primati, ale také u drubez, pstrosi, atp.

* \ysSetrovani domacich mazlicku ukazalo, ze jak zdravi, tak nemocni psi a
kocky mohou vylucovat spory C. difficile

Clin Microbiol Infect 2012; 18: 635-645




gut

microbes

Gut Microbes. 2012 Mar 1; 3(2): 145-167. PMCID: PMC3370947
doi: 10.4161/gmic. 19526

Models for the study of Clostridium difficile infection

Emma L Best ' Jane Freeman, ' and Mark H Wilcox !+ 2
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Clostridium difficile u
»potravinovych zvirat” a
v potravinach




CDI u prasat

Piglet Models for Acute or Chronic Clostridium difficile lliness (CDI) Jennifer Steelel, Hanping
Fengl, Nicola Parry2, and Saul Tziporil,* J Infect Dis. 2010 February 1; 201(3): 428—434.
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1z} B - stfevo prasete s
chronickym prujmem (2
tydny), infekce toxigennim
kmenem UK6, mirny edém a
zanet.

C — strevo prasete se
zavaznym akutnim
onemochénim, rozsahly
edém od céka az po konecnik

D - strevni sténa je zesilena, drobiva a vykazuje rozsahly edém a typicky zluty obsah.




CDI u prasat

(Clostridia. Ana Carvajal, Pedro RubioNistal, https://www.pig333.com/)

Edema of the mesocolon and of the colon serosa by CI. difficile (Author: Librado
Carrasco)




Haemorrhagic enteritis caused by infection
with Clostridium spp.

http://www.fmv.ulisboa.pt/atlas/digest/pages us/digest125 ing.htm
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Clostridium difficile as a Risk Associated with
Animal Sources
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Table 1. Surveys reporting C. difficile in amimals (unless indicated, animals were health}r)‘

] Number ] ]
Animal Cd strains Location
tested

Calves 18 : 078 Belgium
Calves 47 003, 033, 066 Switzerland
Calves, veal 100 012.033 Netherlands
Calves. veal 200 Pennsylvania
Calves, veal 200 078. 11 others Canada
Calves. veal 71 : Pennsylvania
Calves. veal 204 078 Switzerland
Calves, veal 42 033 Slovenia
Calves. veal 56 : 066 Slovenia

Calves. veal. diartheic 253
Calves. veal. healthy 53

078.017.027. 5 others Southwestern .S,

Calves. veal. diarrheic 144

7.027.5 : ‘anads
Calves. veal. healthy 134 017,90 others Canada
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Table 1. Surveys reporting C. difficile in amimals (unless indicated. animals were health}r)‘

Animal

Number
tested

%%

positive

Cd strains

Location

Cattle

374

4.1

078

Canada

Cattle.

at harvest

202

6.9

078

Belgium

Cattle.

dairy

v

63

1.5

137

Switzerland

Cattle.

dairy

100

1

012

Netherlands

Cattle.

at harvest

944

1.8

078. 3 others

U.S.

Cattle.
Cattle.

arrival at feedlot
at harvest

156
156

129

1.2

078. 1 other

Canada

Cattle.
Cattle.

beef
dairy

2965
1325

6.3
24

.S,

Cattle.

at harvest

67

4.5

Austria

Deer

30

36.7

078

Ohio

(Goats

40

7.5

001, 066

Switzerland

Sheep

. diarrheic

11

18.2

015, 097

Netherlands

Sheep

100

1

UK.




Reports of C. difficile
detected In foods

University of Wisconsin-Madison
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Beet. ground

Samples
tested

Spore concentration
=10 — 240 spores/g

Cd strains
027. 078

Location
Canada

Beet. ground

=2 CFU/5 ¢

012

France

Beef. ground

Sweden

Beef. ground. retail

0088, 0348

Manitoba

Beet. ground

027.078

Arizona

Beet. ground

027,077,014

Canada

Beet. ground

M31. 077, 014, M26

Canada

. eround

<0.18 — 0.45 spores/g

Pennsylvania

Texas

. ground

<10 — 60 spores/g

Canada

. ground. retail

Manitoba

. chops and ground

Canada

. oround

027,078

Arizona

. 5alsagc

027,078

Arizona

. ground

Toxin detected

Pennsylvania

. chops

027

Canada

. eround

M31. 077,014, M26

Canada
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Samples
tested sifiv Spore concentration Cd strains Location

Lamb : ] Netherlands
Poultry 078 Texas
Chicken 10 — 99 spores/g 078 Canada

Chicken - 001. 003. 087,071 Netherlands
Turkey, ground 078 Arizona
Sausage. Summer ; 027 Arizona
Sausage: Braunschweiger 027 Arzona

Sausage: Chorizo 027, 07 Arnzona
Fish: Perch 5 078 Canada
Fish: Salmon ] 078 Canada
Shellfish: Clams and Mussels ] Multiple types. not Ttaly
078 or 027
Shellfish: Clams and Mussels 005, 010, 066 Italy
Shellfish: Scallops 078 Canada
Shrimp 078 Canada
Salads. packaged 017. 001 Scotland
Vegetables ] 078 Canada
Vegetables : Wales. UK




Table. 1. Summary of Findings from Studies Demonstrating the Presence of Clostridium difficile in Retail Foods

No. of positive samples/
Country (region), product total no. cultured (%) PCR ribotype
United States (Arizonal

Ground beef 13/26 (50.0) 027, 078
Summer sausage 1/7 (14.3) 027
Ground pork 3/7 142.9) 027, 078
Braunschweiger 10/16 (62.5) 027, 078
Chorizo 310 (30) 027, 078
Pork sausage 313 (23.1) 027, 078
Ground turkey 4/9 (44.4) 078
Canada (Ontario, Quebec)
Ground beef 11/53 (20.8) 077, M31, 014, M26
Ground veal 1/7 (14.3) M31
Canada (nationwide)
Ground beef 10/149 (6.7) M26, 077, J, 014, C, E H
Veal chops 3/65 (4.6) M26, J, K
Canada (British Columbia, Saskatchewan, Ontario, Quebec)
Ground beef 14/115 (12.2) 078, 027. C
Ground pork 14115 (12.2) 078, 027, C.E Y
Scotland
Salad 3/40 (7.5) 017, 001

L. Hannah Gould and Brandi Limbago Clostridium difficile in Food and Domestic
Animals: A New Foodborne Pathogen? Clinical Infectious Diseases 2010; 51(5):577—
582




K problematice animalnich zdroju Clostridium difficile

J. BARDONZ2, |. VAGNEROVA?, M. KOLAR?2

IStatni veterindrni ustav Olomouc, 2Ustav mikrobiologie Lékarské fakulty UP v Olomouci

SOUHRN
Bardon J., Védgnerova L., Kolar M.: K problematice animélnich zdroji Clostridium difficile
Clostridium difficile patfi mezi bakterie patogenni pro ¢lovéka i zvifata. Je obavanym piivodcem nozokomialnich infekci a zaéina se
prosazovat i v komunitnim prosttedi. U zvifat, obdobné jako u ¢lovéka, zpisobuje infekce gastrointestinalniho traktu. Tato bakterie
miZze byt prostfednictvim potravinového fetézce (napi. vepfové maso) nebo pfimym stykem prenesena ze zvifete na &lovéka. Existuji
studie dokladujici shodu humannich a animalnich izolata C. difficile. Cilem tohoto kratkého sdéleni je prezentovat vysledky malé lo-
kélni studie zamérené na detekci C. difficile a jeho toxint u prasat v okrese Olomouc za pouziti tii riiznych metod.

Klicova slova: Clostridium difficile, zoondza, toxin, prase

SUMMARY
Bardon J., Vagnerova 1., Kolaf M.: Animal sources of Clostridium difficile
The bacterium Clostridium difficile is pathogenic for both humans and animals. This feared nosocomial infectious agent is increa-
singly more important in the community as well. Like in humans, the gastrointestinal tract is infected in animals. The bacterium may
be transmitted from animals to humans via the food chain (e.g. pork meat) or by direct contact. Identical human and animal isolates
of C. difficile have been reported in several studies. The article presents results from a small local study aimed at detecting C. difficile
and its toxins in the District of Olomouc, Czech Republic, by 3 different methods.

Keywords: Clostridium difficile, zoonosis, toxin, pig

Klin mikrobiol inf lék 2012;18(1):9-10




Odbér vzorku

e listopad - prosinec 2011 byl odebran z ampula recti 108 jatecnych prasat
stfrevni obsah o velikosti vlasského orechu.

* jatka, klinicky zdrava prasata, hmotnost cca 85 az 125 kg, puvod - 6 farem
olomouckeho okresu.

Laborator

 preparace alkoholem —anaerobni kultivace (bioMérieux) na Brasierovu
pudu (Oxoid)

* plotny prohlizeny po 72 hodinach, suspektni kolonie identifikovany
metodou MALDI — TOF MS (Biotyper Microflex, Bruker Daltonics). Kontrola
- referencni kmen C. difficile CCM 3593.

e pritomnost toxinl metodou ELISA (test RIDASCREEN Clostridium difficile
Toxin A/B C 0801, R-BIOPHARM)

56 vzorku navic testovano paralelné kombinovanym testem na prukaz
antigenu C. difficile (glutamat dehydrogenazy) soucasné s detekci toxinu
A/B (test C. DIFF QUIK CHEK COMPLETE, TECHLAB)




Vysledky
 vdech 108 testovanych vzorkd se kultivaéné NEGATIVNI

* testovani feces na pritomnost toxini A/B metodou ELISA byl v 6 pripadech

ziskan pozitivni vysledek, ktery vsak nebyl potvrzen kombinovanym testem
k prukazu antigenu i toxinu

* v pripadé vSech 56 vzorku feces testovanych setem C. DIFF QUIK CHEK
COMPLETE - negativni vysledek.




The different distribution of Clostridium diffcile PCR
ribotypes and moxifloxacin resistance in piglets in the
Czech Republic

Krutova M., Zouharova M., Matejkova J., Krejci J., Faldyna M., Bernardy J., Nyc O.
Department of Medical Microbiology, 2nd Faculty of Medicine, Charles
University in Prague and Motol University Hospital, Czech Republic;
Veterinary Research Institute, Brno, Czech Republic

Vysledky
e 197 vzorkd stolice selat odebranych z 23 farem v CR

e Ziskano 57 izolatu C.d. (11 pozitivnich farem)
 Prevaha RT 078

(Supported by QJ1510218 Ministry of Agriculture of the Czech Republic)




CDI a mlééné farmy

 Rodinné mlécné farmy - v EU nejbéznéjsim zemedelsky model. ‘

* Slovinsko - vzorky prostredi, trusu krav a telat shromazdovany béhem 1
roku na 20 stredneé velkych rodinnych mlécnych farmach.

* Clostridium difficile - zjistéeno na vsech farmach metodou qgPCR.

* Primeérna prevalence: 10% (0-44,4%) u krav a 35,7% (3,7-66,7%) u telat.

* VeétSina izolatu C. difficile byla PCR-ribotyp 033.

* Rizikové faktory s dopadem na prevalenci — dietetické zmeény, podavani
ATB, mastitidy

* \lysledek — studie ukazuje, ze C. difficile na mlécnych farmach béznée
vyskytuje

* Na zakladé molekularni typizace izolatu C. difficile 1ze také konstatovat, ze
rodinné mlécné farmy v soucasné dobé patrne neprispivaji k vyssi
incidenci CDI v humanni populaci.

(Bandelj et al. Identification of risk factors influencing Clostridium difficile
prevalence in middle-sizedairy farms.Vet Res (2016) 47:41)



C. difficile v KDV

(Saad , Amin, Shaker. Detection of toxigenic Clostridium difficile in powdered
infant and follow-up formulae in Egypt. Veterinary World, EISSN: 2231-0916)

Table-1. Prevalence of C. difficile in powdered infant and
follow-up formulae

Examined samples No. of examined Positive samples
samples No. %

Powdered infant formula 20 4 o
Follow-up formula 20 12 24
Total 100 16 16

Table-2. Toxigenic type characterization of C. difficile
isolates

Examined samples Mo. of examined Positive samples
samples MNO.

Powdered infant formula 4 0
Follow-up formula 12 2
Total 16 2




Indikatorova mikroflora v potravinach ??

Koliformni mikroflora ?
v potravinée

mozne riziko
Salmonella sp., Shigella sp., mosné riziko
Yersinia sp. ........ C. difficile




Sledovani vyskytu klostridii v potravinach a vode
na SVU Olomouc

2012 - 2016 Cl. perfringens SRK
Komodita Vysetrené Pozitivnhi Vysetrené Pozitivni
(%) (%)
maslo 17 0 33 0
syrové mléko 36 11 (31%) 59 32 (54%)
mléko po pasteraci 7 1 74 35
syry 1 696 3 449

susené mléko 1067 5 97

koreni 653 65 (10%) 100

hotova jidla 21 1 134
rybi vyrobky 105 0

tepelné oprac. masné vyrobky 491 34
tepelné neoprac. masné vyrobky 50 0
vysekové maso 7 0
pitna voda 38 0
necokoladové cukrovinky 87 0

CELKEM 4275 92 (2%) 80 (8%)




Clostridium difficile u
domacich mazlicku a koni
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Table 1. Swrveys reporting C. difficile in animals (unless indicated. amimals were health},r)‘

Animal

‘ Number

tested

'ﬂf*"}

Cd strains

positive

Location

Cats

135

(010, 014/020, 039, 045, SLO 0606

(Fermany

Cats.

diarrheic

115

014

Netherlands

Cats

14

001

Canada

Cats.

hospitalized

42

11 ribotypes

Canada

Cats

100

UK.

Cats

20

Dogs

165

(010, 014/020, 039, 045, SLO 066

(rermany

Dogs

. diarrheic

116

014,012,021, 107

Netherlands

Dogs

139

001

Canada

Dogs

. hospitalized

360

11 ribotypes

Canada

Dogs

100

UK.

Dogs

52

UK.




REVIEW

Clostridium difficile infection in the community: a zoonotic disease?

M. P. M. Hensgens', E. C. I{eessenl, M. M. 5quirea, T. V. Hileyrl‘, M. G. ). H.ueneE, E. de Buer{', L. ). A. Li|::|n1:zm1 and
E. ). Il.'.uij|:'.-erI on behalf of European Society of Clinical Microbiology and Infectious Diseases Study Group for Clostridium
difficile (ESGCD)

Dominujici Vyskyt
ribotyp

pes 010 5/12 (42 %)
010 12/29 (41 %)
001 4/14 (29 %)
014 7/29 (24 %)
010 9/18 (50 %)
039 5/18 (28 %)
015 6/20 (30 %)

Clin Microbiol Infect 2012; 18: 635-645




Istituto Zooprofilattico Sperimentale delle Venezie,
Italian health authority and research organization
for animal health and food safety: , Clostridium
difficile in dogs and humans: the results of an
epidemiological study™:

http://www.izsvenezie.com/clostridium-difficile-dogs-humans/

 Béhem projektu bylo vysetreno 143 vzorku stolice od pacientu, a
996 vzorku stolice od psu.

* Celkem bylo izolovano a nasledné testovdano 226 kmenu C. difficile:
- 133 od lidi
- 93 od psu

e S




Ribotypy C. difficile izolované z cloveka a psu

(http://www.izsvenezie.com/clostridium-difficile-dogs-humans/)

Humanni ribotypy Psi ribotypy
RT-018 (53%) RT-014/020 | RT-010 (56%)
RT-014/020 (20%)  RT - 018 RT-014/020 (26%)

U lidi bylo prokazano 15 ruznych ribotypu (RT), prevazoval RT- 018 (53%)
a RT- 014/020 (20 %)

U psu bylo zjiSténo 8 ruznych ribotypu: nejcastéjsi byl netoxicky RT- 010
(56 %), nasledovany RT- 014/020 (29 %), ktery produkuje toxiny.

RT- 014/020 je bézné izolovan jak u psu, tak u lidi (v Evropé predstavuje
ribotyp Casto spojovany s lidskymi infekcemi)




Domaci zvirata, zejména psi, mohou predstavovat rizikovy
faktor vzniku CDI, zejména u nekterych kategorii lidi, jako jsou
starsi osoby a osoby s poruchou imunity.

i KN

http://www.izsvenezie.com/clostridium-difficile-dogs-humans/




Inovace diaghostickych metod ?
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Using a dog’s superior olfactory sensitivity to identify
Clostridium difficile in stools and patients: proof of
principle study

et OPEN ACCESS

Marije K Bomers consultant', Michiel A van Agtmael consultant', Hotsche Luik canine trainer and
psychologist®, Merk C van Veen resident’, Christina M J E Vandenbroucke-Grauls professor”, Yvo
M Smulders professor’




Abstract

Objective To investigate whether a dog’s superior olfactory sensitivity
can be used to detect Clostridium difficile in stool samples and hospital
patients.

Design Proof of principle study, using a case-control design.

Setting Two large Dutch teaching hospitals.

Participants A 2 year old beagle trained to identify the smell of C difficile
and tested on 300 patients (30 with C difficile infection and 270 controls).

Intervention The dog was guided along the wards by its trainer, who
was blinded to the participants’ infection status. Each detection round
concerned 10 patients (one case and nine controls). The dog was trained
to sit or lie down when C difficile was detected.

Main outcome measures Sensitivity and specificity for detection of C
difficile in stool samples and in patients.

,VysSetreni” stolice

e celkem 100 vzorku stolice:
50 x C. difficile pozitivni,
50 x C.d. negativni
spravna identifikace vsech 50
pozitivnich vzorku
spravna identifikace 47 negativni
vzorku (3x nepresvedciva reakce)

Results The dog's sensitivity and specificity for identifying C difficile in
stool samples were both 100% (95% confidence interval 91% to 100%:).
During the detection rounds, the dog correctly identified 25 of the 30
cases (sensitivity 83%, 65% to 94%) and 265 of the 270 controls
(specificity 98%, 95% to 99%).

Conclusion A trained dog was able to detect C difficile with high
estimated sensitivity and specificity, both in stool samples and in hospital
patients infected with C d:'fﬁcf.fe.|
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BMJ 2012;345:e7396 doi: 10.1136/bmj|.e7396




,Vysetreni” pacientu

* celkem 300 pacientu: 30 s prokazanou CDI, 270 x negativni kontrola
e spravna identifikace 25 z 30 pacientu s CDI

* spravna identifikace 265 z 270 negativnich kontrol

BMJ 2012;345:7396 doi: 10.1136/bmj.e7396




J Infect. 2014 MNowv;69(5):456-61. doi: 10.1016/.jinf.2014.05.017. Epub 2014 Jun 25.

A detection dog to identify patients with Clostridium difficile infection during a hospital
outbreak.

Bomers MK van Agtmael MAZ Luik H® Vandenbroucke-Grauls CM* Smulders Y2,

+ Author infermation

Abstract

OBJECTIVES: Early and rapid identification of Clostridium difficile infections (CDI) is important to prevent transmission. In this
study we assessed the diagnostic accuracy of a trained detection dog for detecting CDI cases on hospital wards in an outbreak
setting.

METHODS: During a CDI outbreak in a large Dutch university hospital, we screened affected hospital wards repeatedly with a
trained detection dog. The dog's response was compared to the clinical diagnosis, supported by laboratory results.

RESULTS: During a total of 9 hospital visits, the dog performed 651 screenings involving 371 participants. The dog correctly
identified 12 out of 14 CDI cases [sensitivity 86% (95% confidence interval (Cl): 56-97%)] and 346 out of 357 CDI negative
participants [specificity of 97% (95% CI: 94-98%)]. Interestingly, of the 11 CDI negative participants that were 'falsely’ indicated
by the dog as positive, 2 (18%) did actually developed CDI during the 3 months of follow-up after the detection period;
compared to only 12 of the 346 participants (3.5%) that the dog identified as C. difficile negative (p = 0.06).

CONCLUSION: A trained detection dog can accurately detect CDI in hospitalized patients during an outbreak. A (repeated)
positive dog response is a strong indication of a CDI episode coming, be it the next day or possibly up to a month.
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Zajimave je, ze z 11 CDI negativnich osob, ktere byly
psem oznaceny jako "falesne” pozitivni, se u 2 (18%)
skutecné nasledne behem 3 mesicu CDI rozvinula;
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