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Clostridium difficile ([klos-trid'e-am di-fi -sil']

,,Clostridium” pochazi z feckého klostér (vieteno), - P " : . - A\
protoze pod mikroskopem kolonie pripominaji vietena - \’ r )
pouzivana pri tkani latek a dlouhé tyce s vyboulenym 4 =

koncem. et it o

Druhové jméno ,difficile” je formou latinského pridavného
jména difficilis, protoze pri prvni identifikaci (Hall a O'Toole
v roce 1935) se organismus obtizné izoloval a v Cisté kulture
rostl pomalu.

Clostridium difficile nebo Clostridioides difficile?

Oba nazvy jsou stale platné

Na zakladé analyzy genové sekvence 16S rRNA je pro Clostridium difficile nejblizSim pfibuznym Clostridium mangenotii s
podobnosti 94,7 % a oba se nachazeji v Celedi Peptostreptococcaceae, ktera je fylogeneticky vzdalena C. butyricum a

dalSim zastupclm Clostridium sensu stricto.
Na zakladé fenotypovych, chemotaxonomickych a fylogenetickych analyz byl novy rod Clostridioides gen. nov. je navrzen

pro Clostridium difficile.

Etymologia: Clostridium difficile. Emerg Infect Dis. 2010;16(4):674. doi: 10.3201/eid1604.ET1604; Oren and Rupnik , 2018; Lawson et al., 2016.



Spici spora vs metabolicky aktivni bunka

Gram pozitivni

Obligatné anaerobni

MuZe produkovat toxiny (A, B, nékteré kmeny, binarni)
Tvorba spor

.'.0

Stage 0 I v

7V

Tvorba spor C. difficile je klicova pro preziti a Sireni
bakterie v prostredi.

Spici aerotolerantni a vysoce odolné spory usnadnuiji
ucinny prenos a perzistenci v hostiteli.

Spory jsou odolné vUuci riznym podminkam prostredi,
» antibiotikum a nékterym dezinfekénim prostfedkim
(nutné pouziti sporicidnich).

FIG 1 C. difficile spore structure and cell morphology visualized by TEM and SEM. §

difficile R2

and imaged by SEM (D, E, F, and I). IM, inner membrane; GCW, germ cell wall; OM, outer membrane;



Infekce vyvolané Clostridioides difficile (CDI)
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Potential development of
C. difficile infection

C. difficile colonization CDI
No symptoms Symptoms
C. difficile detected C. difficile and its toxins detected
Shedding of spores Shedding of spores

Toxiny = naruseni
struktury
cytoskeletu a
tésnych spoju s
naslednym

zakulacenim,

oddélenim a
bunécnou smrti.
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Tézké formy CDI

Paralyticky ileus = toxicky megakolon,
chirurgicky intervence, vysoka umrtnost

Pseudomembrandzni kolitida



Jak ¢asta je CDI?

The CDC lists 4 antibiotic-resistant bacteria as

URGENT THREATS
in the U.S.

Carbapenem-resistant 8,500 700

Acinetobacter EST. CASES EST. DEATHS

Carbapenem-resistant 13,100 1,100

Enterobacteriaceae (CRE) EST. CASES EST. DEATHS

Drug-resistant Neisseria 550,000 ~
gonorrhoedae (N. gonorrhoeae) EST. CASES EST. DEATHS

Clostridioides difficile

223,900 12,800

(C. di fficile) EST. CASES EST. DEATHS

C. diffis currently the only threat that is NOT nationally
notifiable, even though it has the ZND HIGHEST number
of cases and the HIGHE ST number of deaths.

Figure 22. Clostridioides difficile infections and other gastro-intestinal infections (excluding hepatitis) as a
percentage of all HAIs, by country
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Jak vypada pauent s rizikem CDI?
vournow ', ¥ Bl Yournow | & 4 RIZIKOVE FAKTORY pro CDI
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Laboratorni diagnostika — podle zapachu?

Clin Infect Dis. 2013 Feb 15; 56(4): 615-616. PMCID: PMC3571629
doi: 10.1093/cid/cis974 PMID: 23166192

The Nose Knows Not: Poor Predictive Value of Stool Sample Odor for Detection of
Clostridium difficile

Krishna Rao,'? Daniel Berland,'® Carol Young,*° Seth T. Walk,'%€ and Duane W. Newton*®
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Vankomycin a jeho vliv na strevni mikrofléru
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Empiricka terapie CDI vede k falesné negativhim
vysledkum diagnostickych testl

B amyei ==-Metronidazole =~ =———Metronidazole plus vancomyc:

.....

Odbér vzorkl pred ATB
terapii (pokud je to mozné)!

_________

_________

:::::::::::::

Sunkesula et al., 2013



KDO by mél byt testovan?

Vsichni hospitalizovani pacienti ve V primarni pééi by se méli
veku =2 roky, kteri méli tri testovat pacienti, ktefri E
nebo vice neformovanych stolic do 24  nereaguji na peroralni

hodin. rehydrataci a kde se

*40 000 hospitalizovanych pacientu zvazuje antibioticka lécba. ’h
rocné neni diagnostikovano!

Déti do 2 let by meély byt testovany pripad od pripadu po konzultaci e
s pediatrem a klinickym mikrobiologem. i
U déti by vzdy méla byt zvazena pravdépodobnost kolonizace

C. difficile a/nebo koinfekce jinymi stfevnimi patogeny.

Davies a kol., 2014; Crobach a kol., 2016; KrGtova a kol., 2022



Infekce vyvolané C. difficile jsou pod diaghostikované
O

€

4

1/3 nemocnicénich CDI 1/2 komunitnich pripadd CDI
Cca 37 000 pripadu CDI ro¢né v Evropé Cca 111 000 pripadu CDI rocné v Evropé.

Pokud testujeme vSechny prajmovité stolice dorucené do laboratore.

Pacienta s CDI je nutné odhalit vCas!!! Zabranéni sireni spor a
snizeni rizika komplikaci CDI

Prijem=CDI?=TEST iprey et al, 2022




Odbér vzorku pro vysetreni CDI ﬁ
A % * o
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.. STOOL CHART .., =2 .

with ragged edges (Mild constipation)
(Mild diarrhea) \
pes
Soft blobs with clear-cut ed| age shape with cracks
(Lacking fiber) Normal)
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Vzorek neformované stolice !

' Rektalni vytér:
(kopirujici tvaru kontejneru)

Pouze paralyticky ileus

1l

Kultivace: stolice neni k dispozici




Co muzeme testovat?
e Glutamat dehydrogenaza (GDH)
"se (enzym produkovany vsemi kmeny C.
difficile),EIA

Toxiny A/B

(faktor(y) virulence), EIA

s awmeaenaesensecon - Fragment(y) genu (fragmentu) pro

B B ToxinsA/B

wman, Gene(s) for toxins toxiny’ PCR
(To nejsou toxiny!)
Doporucena kombinace: Kultivace C. diffici/e

GDH a toxiny A/B nebo
PCR a toxiny A/B (spory)



Proc?

PPV and NPV for different categories of index tests at hypothetical CDI prevalences of 5, 10, 20 and 50%

Test type CDI prevalence 5% CDI prevalence 10% CDI prevalence 20% CDI prevalence 50%
PPV NPV PPV NPV PPV NPV PPV NPV
Well-type EIA GDH 38 100 54 99 72 98 91 94
Membrane-type EIA GDH 34 100 52 100 71 99 91 98
Well-type EIA toxins A/B 69 99 83 08 91 96 98 87
Membrane-type EIA toxins A/B 81 a9 90 98 95 95 99 83
NAAT 46 100 64 100 80 99 94 96

Pooled estimates of sensitivity and specificity compared to cell cytotoxicity neutralization assay were used to calculate the predictive values.
CDI, Clostridium difficile infection; EIA, enzyme immunoassay; GDH, glutamate dehydrogenase; NAAT, nucleic acid amplification test; NPV, negative predictive value; PPV,
positive predictive value.,

Zadny jednotlivy komeréni test nelze pouzit jako samostatny test pro diagnostiku CDI v
dusledku neadekvatnich pozitivnich prediktivnich hodnot pri nizké prevalenci CDI.

v’ Proto se doporucuje pouzZit dvoustuprovy algoritmus

Crobach MJ, Planche T, Eckert C, Barbut F, Terveer EM, Dekkers OM, Wilcox MH, Kuijper EJ. European Society of Clinical Microbiology and Infectious Diseases: update of the
diagnostic guidance document for
Clostridium difficile infection. Clin Microbiol Infect. 2016 Aug;22 Suppl 4:563-81.



Dvoustupnovy algoritmus

Krok 1
Vyhledavaci citlivy test PCR NEBO GDH

(EIA)

Negativni

Krok 2
Citlivy specificky test C. difficile neni pfitomno
Detekce toxind A/B (EIA)

Va AN
m Negativni
4 Y

MlzZe se jednat o Krok 3 (volitelny)
kolonizaci nebo nemam |===3» PCR — pokud nebylo pouzito v
dostatecné citlivy test? kroku 1 nebo toxigenni kultivace

Adaptovano dle: Crobach MJ, Planche T, Eckert C, Barbut F, Terveer EM, Dekkers OM, Wilcox MH, Kuijper EJ. European Society of Clinical Microbiology and Infectious Diseases: update of the
diagnostic guidance document for Clostridium difficile infection. Clin Microbiol Infect. 2016 Aug;22 Suppl 4:563-81.




Jak jsou Casté koinfekce u déti?

U déti by vzdy méla byt zvdazena pravdépodobnost
kolonizace C. difficile a koinfekce jinymi strevnimi
patogeny.

Analyza 31 studii (1 718 pacientU s pozitivhim testem
C. difficile, 20,7 % (rozmezi 0-100 %) mélo koinfekci.

U déti by CDI test nemél byt jedinym
testem v pripadé prujmu!

de Graaf H, Pai S, Burns DA, Karas JA, Enoch DA, Faust SN. Co-infection as a confounder for the role of Clostridium difficile
infection in children with diarrhoea: a summary of the literature. Eur J Clin Microbiol Infect Dis. 2015;34(7):1281-7.

Table 2 Number of reported gastrointestinal co-infections in
C. difficile-positive patients by pathogen

Pathogen Number of co-infection reports (%)
Viruses 164 (73.9)
Rotavirus 97 (43.7)
Adenovirus 32 (14.4)
Norovirus 17 (7.7)
Astrovirus 94.1)
Sapovirus 5(2.3)
Others® 4(1.8)
Bacteria 53(23.9)
E. coli 17(7.7) h
Enteropathogenic 8(47.1) -
Enterotoxigenic 3(17.6)
Verocytotoxin-producing 4 (23.5)
018 1(5.9)
Not specified 1(5.9) @6
Salmonella spp. 11 (5.0)
Campylobacter spp. 11 (5.0)
Yersinia spp. 6 (2.7) ea'A
Others® 8 (3.6)
Parasites 5(2.3)
Blastocystis hominis 1 (0.45)
Entamoeba histolytica 2(0.9)
Giardia spp. 2(0.9)

* Calicivirus (n=2), coxsackievirus (n=1), enterovirus (n=1)

® Bacillus cereus (n=3), Aeromonas spp. (n=2), Shigella spp. (n=2),

Vibrio cholerae (n=1)



Testovani stolice: ULM FNM

Déti Dospéli

kvéten-srpen 2022

CDI (2 hod) - EIA
ArcDia - mariPOC CDI

Multiplex PCR (denng)

* bakterie, viry, paraziti * Glutamatdehydrogendza(GDH)
* AusDiagnostics (panel M) * C. difficile toxiny A/B
e 20 cil( (ta ké C. dlffiCi/E’) Interni evaluace: Krutova et al., JCM, 2019




Testovani stolice: ULM FNM-elektronicka
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HIaseni laboratornich nalezu C. difficile-stolice

Zadatel: Infekce-pohotovostni ambulance (05002082) Prijem: 08.08.2024-12:31
Lékar: MUDr. Sindlerova Renata Uzavieno: 12.08.2024-08:42
Diagndza: M4645 Discitida NS_ hrudn&-bederni krajina Platce: 211 MV
Protokol: CD-24-847 —== Konecny vysledek ---
Vzorek: Stolice
VySetrenli: toxigennlil Clostridium difficile - antigen, Cl. difficile - kultivace, PCR wvy3Setieni
toxinu C.difficile
C. difficile - antigen )4 z o ( )
B —— Laboratorné potvrzena infekce (CDI
Toxiny A/B: POZITIVNI YH 2 = AR
oxiny 2/ Pokud prujem trva = lécba
Protokol: CD-24-962 --- Konecény vysledek ---
Vzorek: Stolice konfirmace
ysetreni: akroskopicke vysetreni, toxigennli Clostridium di icile - antigen, Cl. 1 lclile -
Vy3etfeni: Mak kopické Setien] ] 1 Cl 1d3] difficil ) Cl. difficil
toxinu
— = = - . A4 7 o
C. difficile - antigen Laboratorné NEpotvrzena infekce.

GDH: POZITIVNI

Klinicka rozvaha. DalSi patogeny, toxigenita C. difficile (PCR).
Izolace pacienta. Pokud prujem trva = lécba

Toxiny A/B: negativni



C. difficile (PCR pozitivni)

n=21/115 (18,3 %)

GDH negativni
toxin A/B negativni
n=2/21 (9,5 %)

GDH pozitivni
toxin A/B pozitivni

n=14/21 (66,7 %)J

GDH pozitivni
toxin A/B negativni
n=5/21 (23,8 %) )

’

Campylobacter (n=1)
Rotavirus (n=1)
Norovirus Gll (n=1)

n=3/5 (60,0 %)
v

Jen PCR nestaci
o Ll
@s\

!

Brezen-srpen 2022

Déti = 191
Dospéli =115

C. difficile (PCR pozitivni)

n=65/191 (34,0

%)

GDH negativni
toxin A/B negativni

n=6/65 (9,2 %)

GDH pozitivni
toxin A/B pozitivni

n=29/65 (44,6 %)J

GDH pozitivni
toxin A/B negativni

n=30/65 (46,2 %)J

w

\

Sapovirus (n=1)
Rotavirus (n=3)
Norovirus Gll (n=3)
Adenovirus (n=2)
Astrovirus (n=2)
Rotavirus a Norovirus (n=1)
Norovirus a Adenovirus (n=1)

n=13/30 (43,3 %)J

~




Kultivace C. difficile-proc?
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Vzorek stolice a alkoholu 1:1, 30 minut. Potlaéeni rlistu ostatnich bakterii ve vzorku, povzbuzeni kliceni spor.
Kultivace na selektivnich médiich, anaerobni atmosféra 24-48 hod.
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Doporucené postupy |écba USA/Evropa

> Clin Infect Dis. 2018 Mar 19;66(7):987-994. doi: 10.1093/cid/ciy149.

Clinical Practice Guidelines for Clostridium difficile
Infection in Adults and Children: 2017 Update by the
Infectious Diseases Society of America (IDSA) and
Society for Healthcare Epidemiology of America
(SHEA)

L Clifford McDonald 7, Dale N Gerding 2 Stuart Johnson 2 3, Johan S Bakken 4, Karen C Carroll ,
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« Clinical picture
« Diagnostics (chapter contains Thesis A) Eull text (pdf) oo
« Therapy - general background Autori:
» Antibiotic treatment of CDI
« Therapy of individual forms of acute CDI Abstract
(EEperconans bt Eo) ' The updated Czech guidelines differ in some aspects from the 2021 guidelines issued by the MUDr. Sylvia Polivkova, Ph.D. Klinika infekénich, parazitarnich a tropickych nemoci 3. LF UK a Nemocnice Na Bulovce,
4 'g‘eatmt;nt of recurrent CDI (chapter contains ESCMID Study Group for Clostridium difficile. The key points of these Czech recommendations may be Praha
el summarized as follows:
. Noles on CDI prophylaxis -
ol in e The drug of choice for hospitalized patients is orally admini icin or - In MUDr. Lenka Vojtilova, Ph.D. Klinika infekénich chorob, LF MU a FN Brno-Bohunice
pauenls (chaplef contains Thesis G) outpatients with a mild first episode of C. difficile infection, metronidazole can also be used.
o If the patient’s response to treatment is good and there are no complications, the duration of antibiotic Prof. MUDr. Petr Husa, CSc. Klinika infekénich chorob, LF MU a FN Brno-Bohunice
treatment can be reduced (e.g.. to 5 days in case of fidaxomicin or to 6-7 days in case of vancomycin).
« If oral therapy is impossible, the drug of choice is tigecydline, 100 mg i.v.. b.id., with initial shortening of Prof. MUDr. Jiii Benes$, CSc. Klinika infek¢nich, parazitarnich a tropickych nemoci 3. LF UK a Nemocnice Na Bulovce,
the interval between the first and second doses for faster saturation. If the severity of the disease Praha
progresses during this antibiotic treatment, it is necessary to access the ileum or cecum, i.e. to perform

double ileostomy or percutaneous endoscopic cecostomy, and to instill vancomycin or fidaxomicin

favades. Schvaleno
* Fulminant C. difficile colitis should be treated with oral fidaxomicin % tigecycline i.v. If peristalsis ceases,
icin should be i into the ileum or cecum as described above. If sepsis develops, a - V)'/borem Spoleénosti infekéniho lékarstvi (S|L) CLS JEP
broad-sp beta-lactam antibi p i.v. is added to topically
administered fidaxomicin instead of tigecycline i.v.; at the same (lme colectomy should be considered as ol
the last resort. Datum vydam
 To treat first recurrence, fidaxomicin or vancomycin is administered with a subsequent fecal microbiota
transplant (FMT) from a healthy donor. For second or T of « 9.dubna 2018

fidaxomicin is of little benefit; the therapy of choice Is oral vancomycin and subsequent FMT. Prolonged
vancomycin or fidaxomicin taper and pulse treatment is appropriate only when FMT cannot be performed.
The guidelines were reported and defended at the Annual Meeting of Heads of Infectious Disease
Departments in the Czech Republic.
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ODDELENI NEMOCNIENI HYGIENY A EPIDEMIOLOGIE

vedouci: MUDr. Jar Razovd, Ph.D.

IZOLACE

Biologicky materidl:

Jméno pacienta: Pokoj &.:
i moroL
Klinika: Rodné cislo: Kontakty:
Oddéleni: Dotum odbéru:

OPATRENI PRI VYSKYTU Clostridioides difficile

Jednoliizkovy pokoj /box nebo kohorta, 0znaceni pokoje
“izolaEni rezim", samostatné hygienickeé prislusenstvi.
Pfipustné jsou kohorty. Izolaéni opatfeni se zavadéji i v

pfipadé suspektni infekce tj. GDH +, toxin -.

Pozn.: Neaddélovat matky s pozitivnim

nalezem C.difficile od zdravych kojencd.

licky vy: & ril 001, 014, 017, 027, 078, 176
s moznosti sifenf ve zdravotnickych zafizenich.

Opatieni pfedal za ONHE dne:
Jjmenovka, podpis:

Opatieni pfevzal za oddéleni dne:
jmenovka, podpis:

Hld3eni zdvaznych piipadd CDI na ONHE: pieklod paciento na

JIP/ARD; chirurgicky zdkrok z divodu CDI (napf.kolektomie);

Gmrti do 30 dnfi od stanoveni CDI; hospitalizace z diivodu
komunitni COI.

ODBER BIOLOGICKEHD
MATERIALU

Stalice:
u pacientd s prijmem > 3 stolice/den nebo v pfipadé
zdstavy peristaltiky (megakolon).

U symptomatickych déti > 24 mesicl. ATB v anomnéze. U

malformaci stfeva (M. Hirschprung) nebo jinych odtvodnén
Asymptomatickd kolonizace stieva koje

symptomatickych déti < 24 mésicli napf. pfi vrozené
ych pfipadech, pokud je vylou¢ena jind pficina prajmu.
nch toxigennimi kmeny v 30 - 70 %.

OPUSTENI IZOLACE pouze z
neodkladnych divodd

V pfipadé neodkladného vysetfeni: hygiena rukou* (myti rukou teplou vodou a mydlem, usu3eni rukou do jednordzové utérky,
hygienickd dezinfelce). Cisty odév. V pfipadé prijjmu md pacient nasazeny plenkavé kalhotky. Informovat cilové pracoviste.
Zafazeni pacienta jako posledniho. Uklid dle dezinfekéniho fddu FNM pro epidemiologicky vyznomné situace.

Pozn.: diraz na hygienu rukou* zejména po pouZitl WC, pfed

jidlem a opusténim mistnosti.

MONITORING BEZPRIZNA-
KOVYCH PACIENTU

Opakovdni vySetieni u bezpfiznalkavych pacientl po prodélané epizodé CDI neni indikovdna (napf. z divodu monitarovdni léchy).

TRANSPLANTACE STOLICE
(FMT - faecal microbiota
transplantation)

Indikace: rekurentni klostridiova kolitido Rekurentni infekce:

pfipad, ktery vznild za = 14 dni, tj. obdobi mezi 3. oZ 8. tydnem
véetné. Zahrnuje relaps infekee (infekee stejnym kmenem) a
reinfekci (pfipad nové infekee jinym exagennim kmenem).

Natasovani: nejdfive 24- 48 h po ukongeni ATB léchy. Kontaktni osoba pro transplantaci stolice ve FNM - MUDr. Markéta

Roznétinskd (Interni klinika). Pfi selhdni FMT (rekurence kolitidy v in

tervalu 2 mésich od fekdlni transplontace) Ize vkon opakovat.

ZRUSENI IZOLAGNICH
OPATREN|

Minimadlné 48 h po skonéeni prajmu. Informaci o zruseni
izolagnich opatreni hldsit nemocniénimu epidemiologovi -
hygienikovi (hygiena@fnmotol.cz).

Pfed odizolovanim pacienta je tfeba kldst ddraz na dikladné
omyti celého téla pacienta myci emulzi, vyménu IGZkavin o prddia.

Uklid: priibézny izdvére¢ny uklid otérem s dirazem na
lontaktni plochy dle DR pro epidemiologicky vyznomné
situace - sporicidni Utinnost, viz pfiloha, Ndsledné Ize provest
prostoravou dezinfekci.

PROPUSTENI A TRANSPORT

Informaci o pozitivité zapsat do propoustéci/prekladové zprdvy. V domdcim prostiedi nejsou tfeba zvléstni opatienf.
Transport: pacient s prijmem nebo v obdobi ndsledujicich 48 h bez klinickych pifznakd: myti rukou vodou a mydlem, po osudeni hygienickd dezinfekce rukou + cisté obleceni/ povieceni
16Zka. V pfipadé prijmu ma pacient nasazeny plenkoveé kalhotky o je transportovdn samostatné,

T IZOLACE Preventivni izoloce g screening kontaktd se neprovddi,
SCREENINIG V pifpodé vyskytu vice pfipad( COI na oddéleni (3 a vice) nebo 2 pacientti na témze pokoji hldseni telefonicky nebo mailem na ONHE - hygieno@fnmotal.cz.
Nepiimy kontakt s pacientem: jednordzove rukavice. Dalsi opateni: individualizace pomiicek, dokumentace vzdy mimo o N o P _ B
. ) - . s VSR = e Cinnosti spojené s nejvyssim rizikem prenosu: myti
00PP - Osobni achranné izolo¢nf pokaj. Infekéni odpad, infekéni pradio. Diraz na Gklid N ’ PP ;
X N 5 - . . . pacienta, pfebalovani a polohovdni pacienta, rehabilitace,
pracovni prostfedky Piimy kontakt s pacientem: jednordzové rukavice o kontaktnich ploch - 1iZka pacienta a jeho okoli, WC a koupelny dle iy ; ; i P N ———
. . o . . o . C . R pfimd manipulace s pacientem a jeho IGZkovinami.
PERSONAL jednordzavy achranny plast. DR pro epidemiologicky vyznamne situace - sporicidni Gginnost.
Pred vstupem do izolaéniho pokoje: provest hygienickou dezinfekd rukou a nosadit si rukavice. Pozn: Polkud na pokaji neni umyvadlo: po sejmuti rukavic na
HYGIENA RUKOU Opusténi pokoje: Pred opousténim pokoje myti rukou teplou vodou a mydlem k adstranéni spér a ndsledné ususit do izola¢nim pokoji - hygienickd dezinfekce rukou. Mechanické
jednordzave utérky a provést hygienickou dezinfekei rukou. myti teplou vodou a mydlem u nejblizsiha umyvadia.
NAVSTEVY HOR - Hygi?[‘i‘:kd ?EZ!"fEkEE Pouze se souhlasem zdravatnického persondlu. Hygiena rukou (myti rukou vodou a mydlem, po osuseni hygienickd dezinfekce rukou) pfed opusténim pokoje. Ochranny pldst. Minimalizace
rukou a dal$i opatfeni (OOPP) pohybu po oddéleni o vyloutenf kontaktu s doldimi pacienty.

Vice informaci: I0S_21/2009 Zajisténi hygienické a protiepidemické péce, piiloha €. 2, v platném znéni

Verze 07/2024 (Verze €. 2)




CLOSTRIDIOIDES DIFFICILE

Antimikrobialni |atky
schvalené pro |écbu CDI
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Overview of pharmacodynamic, pharmacokinetic and microbiological properties for oral administration of metronidazole, vancomycin and fidaxomicin,



Pasivni imunizace

Bezlotoxumab (ZINPLAVATM) je lidska monoklonalni

protilatka, ktera se vaze na toxin B Clostridioides difficile a
je indikovany k prevenci recidivy CDI.

Meél by byt pouzivan pouze v kombinaci s antibakterialni
lécbou CDI!

Clinical Trial > N EnglJ Med. 2017 Jan 26;376(4):305-317. doi: 10.1056/NEJMoa1602615.

The rate of recurrent C. difficile infection was significantly lower with

bezlotoxumab alone than with placebo (MODIFY I: 17% [67 of 386] vs. 28%
[109 of 395]; adjusted difference, -10.1 percentage points; 95% confidence
interval [Cl], -15.9 to -4.3; P<0.001; MODIFY II: 16% [62 of 395] vs. 26% [97

giéi)%]ifdjusted difference, -9.9 percentage points; 95% Cl, -15.5 to -4.3; 1. ZINPLAVA

2.Poskozené strevni epitelialni bunky, toxin B
3.ZINPLAVA se vaze na toxin B




FMT: Transplantace fekalni mikrobioty

Table 2
Donor screening by laboratory screening of faeces and serum

Processing

@1

a—

Stool froma
Healthy Donor

Good Bacteria

Delivery type:

Through Nose __ _ o
orMouth /3

Delivery type:

—
Colonoscopy ':;;
%

Laboratory screening serum

Laboratory screening faeces

Hepatitis A (1gM + IgG)
Hepatitis B

(HBsAg + anti-Hbcore)
Hepatitis C (anti-HCV)
Hepaltitis E (IghM + 1gG)

HIV (anti-HIV, type 1 and 2)
Lues; Treponema pallidum (lg)
Cytomegalovirus (IgM + 1gG)
Epstein Barr Virus (IgM + 1gG)
Strongyloides (I1gG1/1gG4)"

Clostridium difficile (PCR)
Helicobacter pylori (antigen test)
Bacterial  gastroenteritis:  (PCR,
followed by culture) Salmonella spp.
Cumpylobucier spp., Curnpylubucier
Jejuni, C coli, Shigella spp., Yersinia
enterocolitica and

Y. pseudotuberculosis, Aeromonas spp.,
Plesiomonas shigelloides, and Shiga
Toxin-producing E. coli
Antibiotic-resistant bacteria
(culture); ESBL andfor
carbapenemase-producing bacteria,
vancomycin-resistant enterococci,
and methicillin-resistant Staphylo-
COCCUS aureus

Viral pathogens (PCR): Morovirus
serotype |+1l, Astrovirus, Sapovirus,
Rotavirus, Adenovirus 40/41,
Adenovirus non-40/41, Enterovirus,
Parechovirus, Hepatitis E

Parasites (PCR): Giardia lamblia,
Entamoeba histolytica,
Cryptosporidium parvum and

C. hominis, Microsporidium spp,
Strongyloides”

Microscopy for ova, cysts, and larvae
[69]: e.g. Blastocystis hominis

Questionnaire: 1 day before donation of faeces
Stool frequency/pattern, general health, use of antibiotics, travel history, sexual

behaviour

Terveer et al., 2017



Budouci FMT? Ziva bioterapeutika

PRODUCT NAME RBX2660 SER-109 VE303
PRODUCTTYPE FMT-DERIVED BACTERIAL CONSORTIA
Dilution Spore enrichment Bacterial culture
STOOL PROCESSING (0.9% saline/polyethylene glycol) (50 - 70% v/v EtOH 2-hrs treatment) (8 strains of Clostridiales)
Liquid © 4x © 2x/10x -
FORM OF DELIVERY - enema ad B Oral capsules B Oral capsules '!"
Low dose / High dose | x
REDUCTION OF rCDI 13.1% 28.0% 8.5% / 31.7%
BATCH-TO-BATCH VARIATION & YES P YES (] NO
CHARACTERIZATION OF COMPOSITION & NO & NO O YES

RISK OF PATHOGEN (AMR) TRANSMISSION () POSSIBLE () POSSIBLE @ LIMITED



Standard of Care (SoC)

High risk of recurrence**

Aktualné platné pokyny pro Iécbu CDI

15!

znd

1St

2nd

Preferred options not available

Vancomycin or Fidaxomicin

Initial CDI 1%t recurrence >2nd recurrence
e N
Fidaxomicin*
200 mg bid 10 days — [ SoC + Bezlotoxumab } — [ FMT }
X
Vancomycin Fidaxomicin**
125 mg qid 10 days [ 200 mg bid 10 days 1 [ Al B USRI }
N\
l N
Fidaxomicin**
200 mg bid 10 days
' 8 v
4 N
SoC + Bezlotoxumab
A 4
4 N N
Metronidazole Vancomycin Vancomycin
500mg tid 10 days taper and pulse® taper and pulse®
v
( N

Severe CDI - . . . . - . N .
L Oral administration not possible: local delivery®® +/- adjunctive i.v. metronidazole or i.v. tigecycline
4
a iy
p Vancomycin or Fidaxomicin
Severe-complicated CDI & s o Y : . .
Multidisciplinary approach with surgical consultation
Refractory severe CDI S '
Consider i.v. tigecycline and FMT when refractory
N E
4 Risk stratification for risk of recurrence may be applied for selective use of fidaxomicin in case of limited access or resources.
kol Consider extended fidaxomicin: 200 mg bid on day 1-5, 200 mg q48h on day 7-25. Most important risk factor for recurrence is age >65-70 years. Additional risk factor(s) to consider are healthcare-

associated CDI, prior hospitalization < 3 months, prior CDI episode, continued non-CDI antibiotic use, and PPI therapy started during/after CDI diagnosis. The risk of recurrence is assumed higher

with more risk factors present.

Vancomycin taper and pulse: 2 weeks 125 mg qid, followed by 1 week 125 mg bid, then 1 week 125 mg qd, then 1 week 125 mg g48h, and finally 125 mg q72h for 1 week.

$$ Rectal or nasoduodenal delivery

van Prehn et al., 2021

Lécba CDI by se méla ridit
poradim epizody CDI.
Fidaxomicin je |ék volby,
ale jeho cena zatim vysoka.
V praxi se Casto pouziva
vankomycin p.o.

Pacientlim s rekurenci CDI
nabidnout FMT!

Pozor, pokud jiz neni zachovana
peristaltika, p.o. [é¢ba nebude

fungovat!



Duricek et al.,

Zkracené rezimy pro |écbu CDI?

Table 1. Comparison of study and control groups®

Shortened treatment regimen

Standard treatment regimen

(n=25) (n=22) P value

Patient characteristics
Gender (%) 0.58

Male 1 (44.0) 7(31.8)

Female 4 (56.0) 15 (68.2)
Age, median, y (range) 6 (66.0-83.0) 4.5 (73.0-82.8) 0.20
Recurrence risk (mean) 3(1.2) 2.4 (1.2)
CDI treatment (%) 0.79
Vancomycin 21 (84.0) 20 (90.9)
Fidaxomicin 4 (16.0) 2(9.1)
Blood parameters
Leucocyte count at the beginning, cells/10°/L 10 0(6.2-13.2) 10.8 (8.6-14.5)° 0.15
Leucocyte count at the end, cells/10%/L 5 (6.5-9.1)° 7.0 (5.6-9.4)° 0/76
C-reactive protein at the beginning, mag/L 78 3 (42.5-115.7) 49.9 (30.9-85.4)° 0.93
C-reactive protein at the end, mg/L 30.4 (13.2-54.9)° 11.0 (6.8-37.1)° 0.92
CDI characteristics and outcomes (%)
First episode at the hospital admission 22 (88.0) 17 (77.3) NA
Recurrent CDI at the hospital admission 3(12.0) 3(13.6)
Other than first CDI episode at the hospital admission 0 (0.0) 2(9.1)
Recurrent CDI during follow-up 2 (8.0) 5(22.7) 0.24

NA, not available.
“Data are n (%), median (IQR) or mean (SD).
PMissing data in the dataset.

Iniciovana randomizovana zaslepena klinicka studie FNB

2023



Zavazny (komplikovany) pribeh klostridiové kolitidy

Zavainy - komplikovany pribéh je definovan pfitomnosti jednoho z nasledujicich faktord, ktery je treba pfiradit k CDI:
hypotenze, septicky Sok, zvySeny sérovy laktat, ileus, toxicky megakolon, perforace stfeva nebo jakykoli fulminantni
pribéh onemocnéni (tj. rychlé zhorseni stavu pacienta).

Lécba, pri podezieni na CDI u zavazného prubéhu léCime ihned a zaroven odebirame vzorek na mikrobiologii!
Konzultujeme s chirurgem.
Peroralni terapie: fidaxomicin nebo vankomycin.

Po zvazeni pripad od pripadu doplnit intravendznim podanim tigecyklinu 50 mg dvakrat denné (100 mg nasycovaci
davka) nebo metronidazolu 500 mg tfikrat denné.

Pokud neni mozna peroralni lécba, je nutné se pokusit o intraluminalni (gastroduodenalni nebo koloskopické)
podani vankomycinu nebo fidaxomicinu kombinovana s iv. terapii viz vyse.

Samostatna intravendzni terapie nikdy nedosahne vysokych koncentraci antibiotika ve stolici, coz je nutné pro zabiti
C. difficile!

van Prehn et al., 2021



Protiepidemicka/kontaktni opatreni

Pacient s prjmem by mél byt davno izolovan

Nahlasena pozitivita CDI testu =
zahajeni protiepidemickych opatreni = zabranit Sireni

Musi je dodrzovat vsichni jinak nefunguiji!

|zolace pacienta — jednoltzkovy pokoj/toaleta

Vysvétlit pacientovi i navstévam

Na vnéjsich dverich izolacni mistnosti by mélo byt umisténo upozornéni, které vsem
navstévnikim doporucuje, aby pred vstupem kontaktovali oSetrovatelsky personal.

Dvere by mély byt vzdy zavrené, pokud je to mozné, s vyjimkou vstupu a vystupu.
Nesmi se pouzivat ventilatory, protoze mohou recirkulovat spory v prostredi.



Key indicators
Point prevalence survey of healthcare-associated infections

and antimicrobial use in acute care hospitals
2022-2023

CZECHIA

\"4 \"4 ’ X
umber of hospitals L4 — -
e Vysvedceni: CR — PPS 2022-2023
‘Light” protocol 0
o5 | EU/EEA | o,
percentile ‘:::i:: percentile LEgEI'Id:

Number of patients
I(-I::I;I)rca:le-associated infections (HAIs) and antimicrobial resistance @ Better than both EU/EEA country median and the 25t (or 75t) percentile
indicators
O Better than EU/EEA country median, but worse than the 25" (or 75'") percentile

HAI prevalence* (% patients with HAI) 3.0
> G O Worse than EU/EEA country median, but better than the 75" (or 25'") percentile
@ Worse than both EU/EEA country median and the 75t (or 25t) percentile

Composite index** of AMR 79
(% antimicrobial-resistant isolates) ’
Infection prevention and control (IPC) and diagnostic stewardship
indicators

IPC nurses 0.28
(full-time equivalents (FTEs) per 250 beds) ’

Beds with alcohol-based handrub
dispenser at point of care (% beds)

Beds in single rooms (% beds) 3.2 7.1 15.8 35.2 56.5
2. ! .

0.98

18.5 S 49.2

Blood culture sets

(number per 1000 patient-days) 4

28.0

29.7

AU prevalence (% patients with AU) 20.8
5.8

Co délat, kdyZz nemam jednoltzkovy pokoj?
e e | -priorita - pacient s inkontinenci stolice

(% of antimicrobials for surgical prophylaxis)

siulenliils paidsneen vl 2l 6.2 13.9 19.5 24.1 313 189 = kO h (@) rtOVé N |,

during treatment (%)

. . . . . . . . " P . L L L]
:;i;gﬁgﬁ:ﬁz:shg?ﬁ:;ﬁsg?iﬁ:’gﬁgﬁumn' as it depends on patient mix, diagnostic capacity, sensitivity of HAI case finding and country _S p O I u p a C I e n t I b e Z AT B a I m u n O S u p re S e

**The percentage of the sum of isolates of the following resistant microorganisms divided by the sum of the isolates for which results from antimicrobial
susceptibility testing were reported: Staphylococcus aureus resistant to meticillin (MRSA), Enterococcus faecium and Enterococcus faecalis resistant to
vancomycin, Enterobacterales resistant to third-generation cephalosporins, and Pseudomonas aeruginosa and Acinetobacter baumannii resistant to carbapenems.

31.2 38.1 60.1 79.8 49.6




Protiepidemicka/kontaktni opatreni

Casty uklid a dezinfekce prostoru (Terminalni uklid pokoje)!
Personalizované pomucky

Rukavice a plasté pri vstupu do pokoje (k pacientovi)

Pred nasazenim rukavic musi byt ruce umyté!

Rukavice jsou ZASADNI!

Rukavice je treba si meéenit! Kdy?

Pokud jsou viditelné kontaminované

. , v . , Vi s .y : e ol I i
Pokud se presouvam ze Spinavé do Cisté oblasti péce o pacienta \ ‘ P f
*{‘;\ V«"!swg/
{ i
Hygiena rukou!!! Pfed nasazenim novych rukavic a po ukonceni /{\ if ﬁ;y %y
“ = . z 4
péce o pacienta , iy
v . . v ’ . V4 . ‘I"’S ~ & Hl
Zabrante kontaminaci sebe a prostredi kontaminovanymi of =

rukavicemi! \ “ | i
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Narodni surveillance CDI

A04 *) Jiné bakterialni stfevni infekce (ISIN, EPIDAT) ® “8\

FN MOTOL

ISIN (Informacni systém infekénich nemoci)
-drive EPIDAT

250

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
(A04) Vyskyt ostatnych hnackovych ochoreni / Incidence of other diarrhoeal diseases.
Trend za 10 rokow.
Rok 2019. SR.
[—e— Chorobnost Trend ]
T T T 250
+ 200
= EPIS (Epidemiologicky informacni systém)
100
+ + + + + t + + . + 50
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Roky

CDI patri mezi povinné hlasitelna infekcni onemocnéni

Cesky a slovensky
systém pro

hlaseni infekcnich
nemoci.

Kod A04: Jiné bakterialni
strevni infekce



Evropska surveillance CDI

Table 1. Information collected for different CDI surveillance options

| | Minimal surveillance Light surveillance Enhanced surveillance ' Form |

+ Minimum CDI surveillance
for each hospital

+ Minimum CDI
surveillance for each

+ Minimum CDI
surveillance for each

« Microbiological data

(for the first 5 consecutively

detected cases in each

participating healthcare facility:

characterisation, susceptibility

testing and typing of each C.

difficile isolate)
Recommended: continuous surveillance for 12 months, starting on the first* day of the month.

hospital hospital (aggregated numerator data)
(aggregated numerator (aggregated numerator » Hospital data for each
data) data) hospital

e + Hospital data for each + Hospital data for each (aggregated denominator data)

] hospital hospital

E (aggregated denominator (aggregated denominator

= data) data)

= « Information on each « Information on each CDI

= CDI case case

E (case-based numerator (case-based numerator data)

k] data)

8

first day of a month.

@
g
8
£
£
@

ECDC, CDI surveillance protocol v2.4, 32 pages

« FormH
(aggregated
numerator and
denominator
data)

» FormC
(case-based
numerator
data)

» Form M
(one form for
each C difficile
isolate)

The recommended minimum surveillance period is three consecutive months, preferably from 1 October to 31
December, or from 1 January to 31 March. The absolute minimum surveillance period is one month, starting on the first day
of the month. *The pilot study demonstrated that completion of Form H is made much easier by starting surveillance on the

CDI CASE FORM

| Hospital | ]l

Patient identification

Initials | | Gender | | Samplereceipt [ ]
Yearofbith [ | SampleID 1
Department of hospitalization | ]
Date of hospitalization [ ]
Patient's underlying disease | ]
Other information

GDH[ | Toxin AB[ | PCR[_ | Testresultrelease [ |

1st episode / recurrence: [] 1st CDI episode

[l Recurrence ["] Number of recurrences
(recurrence - development of symptoms more than 2
weeks and less than 8 weeks from the first positive result)

ATB treatment in the last 4 week | | CINone

Previous hospitalization in the last four weeks:
[[] Same hospital []Other hospital [] Longterm care facility [_] Rehabilitation [] None

Previous hospitalization in the last three months:
[[] Same hospital [_]Other hospital [] Longterm care facility [_]Rehabilitation [_] None

CDI symptoms on admission to hospital: []Yes  Date of symptomonset [ |

[JNo  Date of symptom onset :’
Complicated course of ililness (CDI as reason: community hospitalization, ICU
admission, toxic megacolon, colectomy, death) [JYes [JNo

Start date of CDI ATB treatment [ | ATB| ]
Patient isolation: [] Separate room [] Not isolated
[J Cohorting ] Unknown

Patient discharged []  Patient died [] CDI contributed to death [

Date of discharge or death of patient: CDI probably contributed to death []
CDI not contributed to death []

Date Signature |

Krutova M. - Faculty Hospital Motol
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Evropska surveillance CDI

ecoc  Surveillance Atlas of Infectious Diseases

4 Healthcare-associated infections: Clostridium di

EU/EEA
Austria

Belgiurr

Croatia

Estonia

Finland

France

Germany

Hungary

Ireland

Latvia

Lithuania

Malta

Netherlands

Poland

Portugal

Slovakia

Spain

United Kingdom - England
United Kingdom - Scotland

United Kingdom - Wales

Region

infections «

https://atlas.ecdc.europa.eu/public/index.aspx

Clostri

um difficile infections «

CDI, all cases

(N/10 000 patient-days)

3.51

2,58

7.83

4.88

3.10

3.97

1.24

- Subpopulation - +

- Indicator -

2017

CDI all cases (N/10 000 patient-days)
0.00 - 2.04
2.05 - 5.39
5.40 - 7.83
7.84 - 8.82

8.83 - 16.94



Pro¢ bychom méli charakterizovat izolaty C. difficile (pripady
CDI)? Pojmenujte pripad CDI!

Sledovani vyskytu a Sifeni ve zdravotnickém zarizeni



C. difficile PCR ribotypizace

DNA Extraction Clostridioides
difficile
2 240 260 20 %0 400 ) 480 520 560 00 640
PCR Amplification P - TR -
-7 ) 200 - 650 bp ) SR
_ 16S rRNA gene ISR region 23S rRNA gene _
&000
Fluorescent labeled Reverse primer

forward primer
3000

PCR Fragment Analysis
- —
s e oo
Q=

—_— LI MM (Ll
TAGES WEBRIBO

Csterreichische Agentur fur Gesundneit
und Ermahrungsschernet GmbH

g




Ribotypizace —implementace do rutinni praxe @

FN MOTOL

Material: Stolice
VySetfeni: toxigenni Clostridium difficile - antigen, Cl. difficile - kultivace, PCR wy3etfeni toxinu C_difficile

C. difficile - antigen

GDH: POZITIVNI
Toxiny Z/B: POZITIVNI

Kultiwvace cilend na C. difficile

Walez 1: Clostridium difficile
ENTIBIOGRAM - MIC « mg-.l"l [strip]

VEANKOEYCiN e e s s v v s sn s s nnn mnnms 0,5 C metronidaZzol. . v eesnnannnnas 0,125 C

C. difficile - charakterizace kmens
Gen toxinu A: POZITIVNI

Gen toxinu B: POZITIVNI

Gen bindrniho toxinu: negativni

Bikotyp: 001

Zkratky: C = citliwy, R = rezistentni, I = intermedidlni, * = wysledek k dispozici po konzultaci s
LTE a3tiediskem

Telefonické hléseni:

25.10.2024-16:24 MUDr. Sulc Radek {Eorkové Hana)
Cloatridium difficile - pozitivni naélez antigenu
a toxinua

Kddy pro pojidtovwnu: 82031(1), 82058(1), 82067(3), 82117(2)

LAB kontrola: Mgr. Krifovd Marcela, Ph.D. VS kontrola: 29.10. 2024-18:00 MUDr. Hurych Jakub, Ph.D.
Strana: 141 UMNIS-STEINER, ® 1991-2024, rev. 31-04-24041C 05.11.2024-05:33




Narodni surveillance CDI

Zikova J., diplomova prace



PCR ribotypizace narodni data

= RT001
=« RT176 SR
= RT014
= RT018
= RT500 = RT001
® RT020 = RT176
= RT027
= NR = RT014
= RT029 = RT018
" RTO70 | = RT005
= RT002
= RTO11 = RT020
= RT012 = RT027
= RT013 = NR
= RT078

RT081 = RTO017
= RT106 = RT220
" RT449 = RT682
= RT464
= ostatni

52 ribotypizacnich profilG

Zikova J., diplomova prace RT=ribotype, NR=new ribotype



C difficile — ribotypizace — FN Motol

| | | | ‘ | | | ‘ | N

EH001 m176 mOstatni




PCR ribotypizace — pacienti vs. jiné zdroje

Kong, psi, kocky Ostatni zvirata
001
012 (03 013
029
081 (0 009 045
033 126
R, 449 139 o 150
: : 014 e
% g 010 413
g ¥ g18° 011 )
a2 s ons 500 Al-78
078
484
085 629 651
510 633

Ostatni: selata, telata,

v, . Voda
divocaci.

Nalez izolatu ribotypu 001 u divocaka!

Krutova et al., 2018; Kecerova et al., 2019; Masarikova et al., 2020; Cizek et al., 2022

Pacienti s CDI

&

FN MOTOL



C. difficile ribotyp 001 divocak vs. pacienti
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Bezpecna antibiotika pro pacienty s rizikem CDI

— Kolonizace C. difficile

No antibiotic

Normal flora

b

Antibiotic

CDI
risk

C

No antibiotic

Flora disrupted

Flora disrupted

d

No antibiotic

Normal flora

No CDI risk

C. difficile that is
resistant to the
antibiotic has a
selective advantage

C. difficile that is
resistant to the
antibiotic has
no advantage

No CDI risk

Rupnik et al., 2009



Table 1a

Changes in the abundance of aerobic bacteria in the intestinal microbiota asseciated with adminstration of antibiotics (reported on genus level).

Bezpec€na antibiotika pro pacienty s rizikem CDI?
Vliv antibiotik na slozeni stfevni mikroflory

Increased abundanc [ Decreased abundance [  Inconsisted findings
Increased abuandance or no change Decreased abundance or no change —/1 No change in aubundance —1
White boxes depict that no finfings were reported for the respective bacteria
EROBIC BACTERIA
4 =
= @ “ i
« o g 3 p s
[ g S § 3 3 H] 3 o 5l -
3 s 30838 ¢ : Pl ; it 3
; | ARERER g o N :
£ 5 o 5 3
i § 8|5 |3 | & g L 8 14 5
PENIC 2
. 3
Penicillin® % e e . I =
nat?® na®® )
[ A [ T [ i | B Thigali H
Amoxicillin®™ 14 R s
e = Tl 2
na 3
na” |8 T S
na’ na” 2
I b 5
ji i =2
& = pesse e 1 |diaaze e
™ = =S
= na® 3
T B g
EPHALOS!
e N 3
et =
2
[ ™ T L
na*? na'l 'S
b = o
[t Ll ™ R A
i na na 3
oxime’ na” = na
3 zr =
----------- i ™ T 1:“ na =
tan’ 5 = T
mememe s i~ ™ I
aaaaaa bef™ 4 ! s L
efixime > % S [ b
sfoperazons®® v i ™ TStenotiophomonas’
fotaxime nat

v' Antibiotika zptisobuji vyznamné zmény ve stievni mikroflofe.
v’ Mezi tyto zmény patii snizeni bakteridlni diverzity, zmény v mnozstvi nékterych bakterii a zvySeni rezistence na

antibiotika.

ntinued on next page)

v" Nejdelsi trvani zmén bylo pozorovano po 1é¢bé ciprofloxacinem (jeden rok), klindamycinem (dva roky) a
klarithromycinem metronidazolem (¢tyti roky). Tato zjisténi jsou vSak omezena dobou sledovani.

(Zimmermann and Curtis, JI, 2019)



AK substituceT821 =
v GyrA =

250,00
200,00

ermB, cfrB 150,00

MIC (mg/l)

Prenositelnost! 100,00
50,00

0,00

Zikova J., Diplomova prace

Rizikové ATB

fluorochinolony a klindamycin

CIP MOX

CLI

35

¢ SR 30

MIC (mg/l)
= = N N
ol o ol (@] ol

o

300

250

200
mRTO001

mRT176 150

MIC (mg/l)

H ostatni
100

50

CIP MOX

CLI

ERTO001
mRT176

M ostatni



MIC (mg/l)

o N ) [op] oo

MIC (mg/l)

* CR

300,00

250,00

[EEN
SN

=
N

=
o

200,00

[N
a1
o
[=)
S

100,00

50,00

0,00

CEP
PPT

Casto pouzivané ATB
Cefalosporiny nebo piperacilin tazobaktam?

CTL

mRTO001
mRT176

M ostatni

* SR

300,00

250,00

= 200,00
j=))

£ 15000
Q

= 100,00

50,00

0,00

CEP

Mechanismy zatim nezname

J

CTL

Zikova J., diploma thesis



Karbapenemy

CZ SR

18,00 30,00
16,00
25,00
14,00
12,00 20,00
10,00
15,00
8,00
6,00 10,00
4,00
5,00
2,00
000 . - oo 1N ] —
IMI ERT MER IMI ERT MER
H RTO01 ®RT176 ostatni H RTO01 ®RT176 ostatni

Zikova J., diploma thesis We don't know the mechanism yet



Linezolid v ohrozeni!!

10,00
9,00
8,00
7,00
6,00
5,00
4,00
3,00
2,00

1,00

RTOO01 RT176 ostatni

0,00

HmCZ mSK

Pritomnost genu cfrB, ktery také zpUsobuje rezistenci na klindamycin a erythromycin!

Zikova J., Diplomova prace



Extraintestinalni C. difficile infekce

MICROBIOLOGICAL FINDINGS AND TREATMENT

2 day

Decubitus a-d: polymicrobial findings: MRSA, Proteus mirabilis, Preudomonas aeruginesa, Excherichia coli, Enterococcus faecalis, and Alcaligenes

faecalis.

14™ day
ay

Decubitus ulcers a, b = plastic surgery

Antibiotic coverage: vancomycin and piperacillin/tazobactam
26™ day

Change to cotrimoxazo
37" day

Decubitus d- Prendomonas a

eruginesa, decubitus a-c: normal microflora

Urine: Klebsiella preumoniae (ESBL positive)
Change to piperacillin‘tazobactam
41 day
Drain decubitus b: ESBL-positive £. coli
Change to imipenem/cilastatin
43" day
Decubitus ulcers ¢, d = surgical intervention
Antibiotic coverage: imipenem/cilastatin was supplemented by vancomycin
54" day

Decubitus d: Psendomonas aeruginesa resistant to imipenem/cilastatin

Change to: cefope
T1* day

Decubitus - Clostridium difficile

Change to: metronidazole (the first six days intravenously and then orally for the next eight days)
817 day
Decubitus d: surgical revision

Antibiotic coverage: piperacillin/tazobactam (20 days) and vancomyein (16 days)

Fig. 1 Localization of decubitus ulcers (a—d) and timeline of microbiological findings and antibiotic treatment

Nyc et al., 2015

Extraintestindlni infekce zplUsobené C. difficile

jsou vzacné.

e Priklady:

* Bakteriémie

* Nitrobfisni infekce, abscesy (slezina, mozek)

e Reaktivni artritida

 Osteomyelitida

* infekce protetickych nahrad ramenniho a
kolenniho kloubu

* Nehojici se rany
e V prostredi kontaminovaném sporami
[ J

C. difficile je jedinym patogenem

Premyslejte o ANAEROBECH



Dékuji vam za pozornost!

COIFFICILE

[ PATIENTS)
J

224435355, marcela.krutova@Ifmotol.cuni.cz



