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Clostridium difficile and Clostridioides difficile:
Oba nazvy jsou stale platné (Oren and Rupnik , 2018)

Why is C. difficile called that?

The species name difficile is a form of the Latin adjective difficilis because when first
identified (by Hall and O'Toole in 1935), the organism was difficult to isolate and grew

slowly in pure culture.

Na zakladé analyzy genové sekvence 16S rRNA je pro Clostridium difficile nejblizSim prfibuznym
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.
Lawson et al., 2016.
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Infekce vyvolané Clostridioides difficile (CDI)
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Tezké formy CDI

Paralyticky ileus = toxicky megakolon,
chirurgicky intervence, vysoka umrtnost

Pseudomembrandzni kolitida



Jak Casta je CDI?

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 pacient s rizikem CDI?
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RIZIKOVE FAKTORY pro CDI

Vyssi vek > 65 let

Komorbidity

UZivani inhibitort protonové pumpy
Antibioticka lécba

Predchozi hospitalizace
Imunosuprese(rakovina, chemoterapie,
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Manipulace s travicim traktem
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Laboratorni diagnostika — podle zapachu?

Clin Infect Dis. 2013 Feb 15; 56(4): 615-616.

doi: 10.1093/cid/cis974

PMCID: PMC3571629
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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Empiricka terapie CDI vede k falesné negativhim
vysledkUm diagnostickych testu

B ‘Vancomyei Metronidazol etronidazole p

_____

"""""""

—————————————————————

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

_________

_________

Days of treatment

Sunkesula et al., 2013



Kdo by mel byt testovan?

VSichni hospitalizovani pacienti ve véku >2 roky, kteri méli tri
nebo vice neformovanych stolic do 24 hodin

*40 000 hospitalizovanych pacientu rocné neni diagnostikovano, protoze se na
CDI nemyslelo

Déti do 2 let by mély byt testovany pripad od pripadu po konzultaci s pediatrem
a klinickym mikrobiologem.

(V Motole neni vékové omezeni, déti z riznymi diagndzami)

U déti, pokud je indikovano laboratorni vysetreni CDI, by méla byt zvazena
pravdépodobnost kolonizace C. difficile a koinfekce jinymi stfevnimi patogeny.

Crobach et al., 2016; Krutova et al., 2022, Davies et al., 2014)



Kdo by mel byt testovan?

V primarni péci by se meéli testovat pacienti, kteri nereaguji na
peroralni rehydrataci a kde se zvazuje specificka |écba | >
(hospitalizace)

U déti, pokud je indikovano laboratorni vysetreni CDI, by méla byt
zvazena pravdepodobnost kolonizace C. difficile a koinfekce jinymi
strevnimi patogeny.

Krutova et al., CMI, 2022
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Co muzeme testovat?

A Glutamate dehydrogenase (GDH)
B B ToxinsA/B

wagn Gene(s) for toxins

Glutamatdehydrogenaza (GDH)
(enzym produkovany vsemi kmeny

C. difficile),EIA
Toxiny A/B
(faktor(y) virulence), EIA

Fragment(y) genu (fragmentu) pro
toxiny, PCR

(Nenahlasujte toxiny!)

Kultivace C. difficile

(spory)



Jakeé testy by mely byt pouzity?

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 a8 87
Membrane-type EIA toxins A/B 81 99 90 08 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 pfri nizké prevalenci CDI.

v’ Proto se doporucuje pouzZit dvoustupriovy algoritmus

Crobach et al., CMI, 2016



Laboratorni diagnostika CDI

MJ.T. Crobach et al. / Clinical Microbiology and Infection 22 (2016) 563—581

(a)

Step 1:

Highly sensitive test: NAAT or GDH EIA

£

—
Positive test result

Step 2:

Highly specific test:
Toxin A/B EIA

i ——

Positive test result

CDl is likely to
be present

Clinical

evaluation: CDI

or carriage of

(toxigenic) C.
difficile is
possible

~

/Nggative test result

CDl is unlikely to be
present

No further testing required:

]
Megative test result

Step 3 (optional):
Perform TC or NAAT (in
case first test was a GDH
EIA)

Crobach et al., CMI, 2016



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

Deti — koinfekce

Number of co-infection reports (%)

Viruses 164 (73.9)
Rotavirus 97 (43.7)
Adenovirus 32(14.4)
Norovirus 17(7.7)
Astrovirus 9(4.1)
A\ 4 v V4 . . -
U deti by CDI test nemel byt 5o
Others” 4(1.8)
. . , v 7 v Bacteria 53(23.9)
jedinym testem v pripade
Enteropathogenic 8(47.1)
O Enterotoxigenic 3(17.6)
p r UJ m u ! Verocytotoxin-producing 4(23.5)
018 1 (5.9)
Not specified 1(5.9)
Salmonella spp. 11 (5.0)
Campylobacter spp. 11(5.0)
Yersinia spp. 6(2.7)
Others® 8(3.6)
Parasites 5(2.3)
Blastocystis hominis 1(0.45)
Entamoeba histolytica 2(0.9)
Giardia spp. 2(0.9)
de Graaf et aI., 2015 * 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

D&ti Dospéli

kvéten-srpen 2022

CDI (2 hod) - EIA
ArcDia - mariPOC CDI

Multiplex PCR (denné)

* bakte.rier VirYr paraziti * Glutamatdehydrogendza(GDH)
e AusDiagnostics (panel M) * C. difficile toxiny A/B
e 20cilG (ta ké C. difficile) Interni evaluace: Krutova et al., JCM, 2019
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Testovani stolice: ULM FNM

Telefonické hlaseni ', . ‘
A (

v’ AktudlIni klinicky stav pacienta (¢asova prodleva) 0 :
v’ Pocet a konzistence stolice! l
v Vysvétleni jednotlivych laboratornich nélez( | \
v GDH pozitivita bez toxin(

v’ Terapie s antibiotickym centrem

v’ Izolace pacienta s:epidemiology

1l

A Glutamate dehydrogenase (GDH)
B B ToxinsA/B

e *




n=21/115(18.3%) n=65/191 (34.0%)

Shigella (n=1)
Adenovirus (n=1) mNAAT negative
n=2/2 (100%) n=6/6 (100%)

No patient was treated No patient was treated




n=21/115(18.3%)

GDH positive
toxin A/B positive
n=14/21 (66.7%)

Aeromonas (n=2)
Rotavirus + Adenovirus (n=1)

n=3/14 (21.4%)

All patients were treated for CDI

Rotavirus a Norovirus co-infecti-
on - 96 years old patient

n=65/191 (34.0%)

GDH positive
toxin A/B positive
n=29/65 (44.6%)

Aeromonas (n=2)
Rotavirus (n=4)
Adenovirus (n=3)

Norovirus + Adenovirus (n=1)
n=10/29 (34.5%)

[ Four patients (40%) were treated
from co-infection group.

Nine patients (47.4%) were
treated from C. difficile ,only”
group.

Frequent diarrhea significant
dehydration, weight loss




n=21/115 (18.3%)

GDH positive
toxin A/B negative
n=5/21 (23.8%)

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

n=3/5 (60.0%)

One adult patient- abdomen
pain, diarrhoea, palliative care,
treated by vancomycin, RT012

n=65/191 (34.0%)

GDH positive
toxin A/B negative
n=30/65 (46.2%)

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=6/6 (100%)

r
One patient treated (after 2nd

cycle of chemotherapy,
diarrhoea, increasing CRP, 9
month)

RT033 (del tcdA gene, tcdB gene
- not present, binary toxin
genes)




Kultivace C. difficile-proc?

Vzorek stolice a alkoholu 1:1, 30 minut. Potladeni rlstu ostatnich bakterii ve vzorku, povzbuzeni kliceni spor.
Kultivace na selektivhich médiich, anaerobni atmosféra 24-48 hod.

Testovani antimikrobidlni
citlivosti a charakterizace
kmene pro epidemiologické

g 8 g8 B § &
g &8 &8 8 8 8
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Doporucené postupy 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 ", Dale N Gerding 2, Stuart Johnson 2 3, Johan S Bakken 4, Karen C Carroll 2,

Susan E Coffin ©, Erik R Dubberke 7, Kevin W Garey 8, Carolyn V Gould ', Ciaran Kelly ?,

Vivian Loo 19, Julia Shaklee Sammons ©, Thomas J Sandora !, Mark H Wilcox 12

> Clin Microbiol Infect. 2021 Dec;27 Suppl 2:51-S21. doi: 10.1016/j.cmi.2021.09.038.
Epub 2021 Oct 20.

European Society of Clinical Microbiology and
Infectious Diseases: 2021 update on the treatment
guidance document for Clostridioides difficile
infection in adults

Joffrey van Prehn 1 Elena Reigadas 2 Erik H Vogelzang 3, Emilio Bouza 2, Adriana Hristea 4,
Benoit Guery 5 Marcela Krutova ©, Torbjorn Norén 7 Franz Allerberger 8 John E Coia ?,
Abraham Goorhuis 1%, Tessel M van Rossen 3, Rogier E Ooijevaar 1 Karen Burns 12,

Bente R Scharvik Olesen 13, Sarah Tschudin-Sutter '#, Mark H Wilcox ', Maria J G T Vehreschild 18,
Fidelma Fitzpatrick 7, Ed J Kuijper '2;

Guideline Committee of the European Study Group on Clostridioides difficile

Practice Guideline > Clin Infect Dis. 2021 Sep 7;73(5):755-757. doi: 10.1093/cid/ciab718.

Clinical Practice Guideline by the Infectious Diseases
Society of America (IDSA) and Society for Healthcare
Epidemiology of America (SHEA): 2021 Focused Update
Guidelines on Management of Clostridioides difficile
Infection in Adults

Stuart Johnson ! 2, Valéry Lavergne 34 Andrew M Skinner ' 2, Anne J Gonzales-Luna 2,
Kevin W Garey >, Ciaran P Kelly &, Mark H Wilcox 7

Clinical Microbiology and Infection 28 (2022) 1085—1090

Contents lists available at ScienceDirect
. . . . : CLINICAL
Clinical Microbiology and Infection MICROBIOLOGY
AND INFECTION
—
journal homepage: www.clinicalmicrobiologyandinfection.com FESCMID

Narrative review
How to: Clostridioides difficile infection in children

Marcela Krutova " %", Tim G.J. de Meij 2, Fidelma Fitzpatrick > "%, Richard J. Drew 7,

Mark H. Wilcox * 7, Ed J. Kuijper &7 8

1990 N=433 2023 1989 N=6076 2023

Evropské pokyny nezahrnuji déti, samostatny dokument (ndzor experta).
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Updated Czech guidelines for the treatment of Clostridioides difficile
infection
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Content
« Introduction
« Definition
« Causes of the disease
« Pathogenesis of the disease
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Abstract

The updated Czech guidelines differ in some aspects from the 2021 guidelines issued by the
ESCMID Study Group for Clostridium difficile. The key points of these Czech recommendations may be
summarized as follows:

e The drug of choice for hospitalized patients is orally administered fidaxomicin or vancomycin. In
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
treatment can be reduced (e.g., to 5 days in case of fidaxomicin or to 6-7 days in case of vancomycin).

o |f oral therapy is impossible, the drug of choice is tigecycline, 100 mg i.v., b.i.d., with initial shortening of
the interval between the first and second doses for faster saturation. If the severity of the disease
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
lavages.

* Fulminant C. difficile colitis should be treated with oral fidaxomicin * tigecycline i.v. If peristalsis ceases,
fidaxomicin should be administered into the ileum or cecum as described above. If sepsis develops, a
broad-spectrum beta-lactam antibiotic (piperacillin/tazobactam, carbapenem) i.v. is added to topically
administered fidaxomicin instead of tigecycline i.v.; at the same time, colectomy should be considered as
the last resort.

o To treat first recurrence, fidaxomicin or vancomycin is administered with a subsequent fecal microbiota
transplant (FMT) from a healthy donor. For second or subsequent recurrence, administration of
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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CLOSTRIDIOIDES DIFFICILE

LAV A\VTANVIALV ALY ALY 4
RNA Y ﬁ\(ﬁ)i’ S \;4__;% N, /" mRNA
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|

METRONIDAZOLE J

VANCOMYCIN FIDAXOMICIN
SYSTEMIC
e B T ® HIGH ® Low ® Low
STOOL
LOW HIGH HIGH
ﬁ CONCENTRATION ® ® ®
F REDUCTION
@ OF BIOACTIVITY @ HIGHEST @ LOWER @ LOWER
BY FAECES
EFFECT ON DIVERSITY
ﬁ@ Pl @ REDUCTION @® REDUCTION @ PRESERVATION
STOOL SHEDDING
SLOW RAPI RAPI
DECLINE ® ® D ® o
ENVIRONMENTAL _ LOWER
L
CONTAMINATION ® HIGHEST ® LOWER ' (STEEPER)
SPOROCIDAL
— NO YES
@ EFFECT ® ®
INHIBITION
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Overview of pharmacodynamic, pharmacokinetic and microblological properties for oral administiration of metronidazole, vancomycin and fdaormicin.

Antimikrobia
schvalené pro

ni latky
écbu CDI

Farmakokinetickeé rozdily
metronidazolu, vankomycinu
a fidaxomicinu.

Kritova et al., 2022



Pasivni imunizace

Bezlotoxumab (ZINPLAVATM) je lidska monoklonalni

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

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

Clinical Trial > N Engl ) 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)S()]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 feka

Table 2

a . o Delivery type:

Through Nose

Pills Liquid or Mouth l'i 3

Processing
o ! Delivery type:
Colonoscopy E',‘; =

——

Stool from a
Healthy Donor

Good Bacteria

ni mikrobioty

Donor screening by laboratory screening of faeces and serum

Laboratory screening serum

Laboratory screening faeces

o Hepatitis A (IgM + I1gG)
« Hepatitis B

(HBsAg + anti-Hbcore)
s Hepatitis C (anti-HCV)
Hepaltitis E (IzM + 12G)
HIV (anti-HIV, type 1 and 2)
Lues; Treponema pallidum (lg)
Cytomegalovirus (lgM + 1gG)
Epstein Barr Virus (lgM + lgG)
Strongyloides (1gG1/1gG4)"

Clostridium difficile (PCR)
Helicobacter pylori (antigen test)

e Bacterial  gastroenteritis:  [PCR,

followed by culture) Salmonella spp.
Cumnpylobucter spp., Curnpylobucter
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 and/or
carbapenemase-producing bacteria,
vancomycin-resistant enterococci,
and methicillin-resistant Staphylo-
COCCLS AUrews

Viral pathogens (PCR): Morovirus
serotype I+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? Zi

PRODUCT NAME

PRODUCT TYPE

STOOL PROCESSING

FORM OF DELIVERY

REDUCTION OF rCDI

BATCH-TO-BATCH VARIATION

CHARACTERIZATION OF COMPOSITION

RISK OF PATHOGEN (AMR) TRANSMISSION

A\

IVa
C O
A
|

RBX2660

ab

Y

SER-109

FMT-DERIVED

Dilution
(0.9% saline/polyethylene glycol)

Liquid
. enema

13.1%

® VES
® nNo

@ POSSIBLE

Spore enrichment

(50 - 70% v/v EtOH 2-hrs treatment)

4x
ad \d B Oral capsules

28.0%

® Y55
® nNo

@ POSSIBLE

™~

jotera peutika

VE303

BACTERIAL CONSORTIA

Bacterial culture
(8 strains of Clostridiales)

2x/10x -

®p Oral capsules "
Low dose / High dose ' wf'w

2

8.5% / 31.7%

® No
® VYES
@ LIMITED



Aktualné platne pokyny pro |écbu CDI

Initial CDI 15t recurrence >2"d recurrence
( N
Fidaxomicin*
gl . — SoC + Bezlotoxumab — FMT
200 mg bid 10 days
\ y
Standard of Care (SoC) - ~
Vancomycin Fidaxomicin**
24d . — . — SoC + Bezlotoxumab
L 125 mg qid 10 days J 200 mg bid 10 days
r N
15t Fidaxomicin**
200 mg bid 10 days
o o A
High risk of recurrence** | i
DIC SoC + Bezlotoxumab
\ J
4 N N
) ] Metronidazole Vancomycin Vancomycin
Preferred options not available 500mg tid 10 days taper and pulse® taper and pulse®
| v
r N
Vancomycin or Fidaxomicin
Severe CDI R : S e g : s :
Oral administration not possible: local delivery®® +/- adjunctive i.v. metronidazole or i.v. tigecycline
A y
4 g )
: Vancomycin or Fidaxomicin
Severe-complicated CDI & e ¥ . . .
R " DI Multidisciplinary approach with surgical consultation
efractory severe L Consider i.v. tigecycline and FMT when refractory )
* Risk stratification for risk of recurrence may be applied for selective use of fidaxomicin in case of limited access or resources.
** 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 q48h, and finally 125 mg q72h for 1 week. Va n P re h n et a I . 202 1
$$ Rectal or nasoduodenal delivery
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Prevence Sireni C. difficile

Review > Clin Microbiol Infect. 2018 Oct;24(10):1051-1054. doi: 10.1016/j.cmi.2018.02.020.
Epub 2018 Mar 2.

Guidance document for prevention of Clostridium
difficile infection in acute healthcare settings

Hygiena rukou — voda a mydlo (misto alkoholu), a co kombinace?

Pouzivani osobnich ochrannych prostfedki: rukavice a plasté/jednorazové zastéry

Kontaktni opatreni

Zavést kazdodenni sporicidni dezinfekci a termindlni dezinfekci pokojd pacientl s CDI

Omezeni pouzivani urcitych skupin antibiotik je ucinné

Zkraceni doby antibiotické terapie (Iécba pridruzenych infekci)

Vzdélavat zdravotnické pracovniky v oblasti prevence CDI s cilem rozsirit jejich znalosti a dovednosti
Poucit pacienty a navstévniky CDI o preventivnich opatrenich pro CDI

Surveillance CDI!
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A04 *) Jiné bakteridlni stfevni infekce (ISIN, EPIDAT)
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(A04) Vyskyt ostatnych hnackovych ochoreni / Incidence of other diarrhoeal diseases.
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ISIN (Informaéni systém infek&nich nemoci)
-dfive EPIDAT

EPIS (Epidemiologicky informadni systém)

Cesky a slovensky systém pro
hlaseni infekénich nemoci.
Kod AO4: Jiné bakterialni
strevni infekce



C. difficile surveillance

Table 1. Information collected for different CDI surveillance options CDI CASE FORM
|| Minimal surveillance Light surveillance Enhanced surveillance ' Form | | Hospral | |
« Minimum CDI ¢ Minimum CDI e Minimum CDI surveillance « Form H PT“e"I‘ "l‘e""f'ca"T" yoor = ;
surveillance for each surveillance for each for each hospital (aggregated ;’:‘ o leer’il S::’;Z oor —
hospital hospital (aggre;gated numerator data) numerator and Bapartmentof ReerraEao| |
(aggregated numerator (aggregated numerator » Hospital data for each denominator Date of hospitalization | |
datﬁ] data) hﬂspital daﬁ) Patient's underlying disease | |

e « Hospital data for each « Hospital data for each (aggregated denominator data) Other information

'.g hospital hospital GDH[ | Toxin AB[___| PCR[__| Testresultrelease [ |

g (aggregated denominator (aggregated denominator Ist episode / recurrence: o] 1o 0D eptsode ] Number f recurrences

1™ data] data] (recurrence - development of symptoms more than 2

™ ™ weeks and less than 8 weeks from the first positive result]
"E « Information on each « Information on each CDI « FormC ATB treatment in the last 4 week | p| CINone )
CDI case case (Case'bESEd Previous hospitalization in the last four weeks:

‘s (cage-based numerator (case-base-d numerator data) numerator [] Same hospital []Other hospital [] Longterm care facility []Rehabilitation [] None

E data) daﬁ) Previous hospitalization in the last three months:

3 & Mi‘mhi‘ological data . Form H [[] Same hospital []Other hospital [] Longterm care facility [_] Rehabilitation [] None
(for the first 5 CDnSECUtiVeIY (OI'IE fon-n for CDI symptoms on admission to hospital: [JYes ~ Date of symptomonset [ |
detected cases in each each C. difficile S (iness (GD1 CiNe Da'”sttm‘:”“ i"fe‘t%'

. w . g . 0 omplicated course ot lliness as reason: community hospitalization,
pa I'thIan I'Ig healthca re fﬂCI Ilty |50|at'E) admission, toxic megacolon, colectomy, death) [Yes [INo
characterisation, susceptibility Start date of CDI ATB treatment | ] ATB| ]
testing and typ]ng of each C Patient isolation: [] Separate room [ Not isolated
d?ﬁ‘fa."e ISﬂlatE:l [] Cohorting [J Unknown
5 = c i i Pati died i
o Recommended: continuous surveillance for 12 months, starting on the first* day of the month. E::':':f:'izz:::zzdorudea‘::::;‘:m_D cor pmb:j; ZZ::::EI:: :Z j::::g
g The recommended minimum surveillance period is three consecutive months, preferably from 1 October to 31 ] CDI not contributed to death ]
L} December, or from 1 January to 31 March. The absolute minimum surveillance period is one month, starting on the first day
T E of the month. *The pilot study demonstrated that completion of Form H is made much easier by starting surveillance on the Da‘e: Signature | |
< first day of a month.
5
@ | CLEAR FORM | [ PRNT |

ECDC, CDI surveillance protocol v2.4, 32 pages Krutova M. - Faculty Hospital Motol



C. difficile surveillance-Evropa

&b

ecoc Surveillance Atlas of Infectious Diseases

¢ 4 ‘ Healthcare-associated infections: Clostridium difficile infections « Clostridium difficile infecti > - Sub ion - ¥ - Indicator - 2017 :

Hedion 4 DI, all cases CDI, all cases (N/10 000 patient-days)
A (N/10 000 patient-days)
L] 0.00 - 2.04

EU/EEA 3.51
AListria i O 2.05-539
Belgium 2.58 B 540-783
Croatia
W 784-882
Estonia 7.83
Finland 4.88 W sss-1604
France 3.10
Germany
Hungary 2.93
Ireland 3.56
Latvia
Lithuania 8.82 4
Malta 1.62
Netherlands 2.91
Poland
portugal
Slovakia 3.32
Spain
United Kingdom - England 3.97
United Kingdom - Scotland 1.60

United Kingdom - Wales 1.24




Proc byc

CDI)? Poj

nom meli charakterizovat izolaty C. difficile (pripady
menujte pripad CDI!

Sledovani vyskytu a Siteni ve zdravotnickém zarizeni



DNA Extraction

PCR Amplification

PCR Fragment Analysis

C. difficile PCR ribotypizace

Clostridioides
difficile
200 240
-~ = - £000
- & h ~ ~ 50(

- ‘ 200 - 650 bp ) ~<

16S rRNA gene ISR region

Fluorescent labeled Reverse primer
forward primer
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—
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Implementace typizacnich dat do rutinni mikrobiologie

Makroskopie

Kultura -
Charakterizace
izolatu

Testovani stolice —

&

FN MOTOL

Kultivace cilena na Clostridium difficile

1

5 . _ .
- 14.03-07:35 ] identifikace Maldi - anaerobi
14.03-07:35 | | E-test Clostridium difficile VAN+ MET+

PCR prukaz toxinu Cl.difficile

opanel (FLA

Gastro

Mikrobiologicky laboratorni informacni systém



PCR ribotypizace narodni data

= RT001
= RT176 SR
= RT014
= RT018
= RT500 = RT001
" RT020 = RT176
n RT027
= NR = RT014
= RT029 = RT018
= RT070 | = RT005
= RT002
= RTO11 = RT020
= RT012 = RT027
= RT013 = NR
= RT078

RTO081 = RT017
= RT106 = RT220
" RT449 = RT682
= RT464
= ostatni

52 ribotypizacnich profilu

ZI'kOVé J., dlp|0ma thESiS RT=ribotype, NR=new ribotype



Geografické rozlozeni zucastnenych nemocnic

Zikova J., diplomova prace Zikova J., diploma thesis
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Bezpecna antibiotika pro pacienty s rizikem CDI
— Kolonizace C. difficile

a b d
No antibiotic Antibiotic No antibiotic No antibiotic
Normal flora Normal flora
" f
CDI
risk
-
Flora disrupted Flora disrupted
/
No CDI risk C. difficile that is C. difficile that is No CDI risk
resistant to the resistant to the
antibiotic has a antibiotic has
selective advantage no advantage

Rupnik et al., 2009



Bezpecna antibiotika pro pacienty s rizikem CDI?
Vliv antibiotik na slozeni strevni mikroflory

Table 1a
Changes in the abundance of aerobic bacteria in the intestinal microbiota associated with adminstration of antibiotics (reported on genus level).

Increased abundance Decreased abundance [  Inconsisted findings
Increased abuandance or no change | Decreased abundance or no change No change in aubundance
‘White boxes depict that no finfings were reported for the respective bacteria

EROBIC BACTERIA
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pE——

v" Antibiotika zplisobuji vyznamné zmény ve stfevni mikroflére.

v’ Mezi tyto zmény patii snizeni bakteridlni diverzity, zmény v mnozstvi nékterych bakterii a zvySeni rezistence na
antibiotika.

v" Nejdelsi trvani zmén bylo pozorovano po 1é¢bé ciprofloxacinem (jeden rok), klindamycinem (dva roky) a

klarithromycinem metronidazolem (Ctyfi roky). Tato zjiSténi jsou vSak omezena dobou sledovani.
(Zimmermann and Curtis, JI, 2019)



Rizikové ATB
fluorochinolony a klindamycin

35
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30,00
25,00
AK ’
. 15,00
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Zikova J., Diplomova prace
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A4

Casto pouZivané ATB

Cefalosporiny nebo piperacilin tazobaktam?

* CR

300,00
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= 200,00

C (mg/

E 150,00
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50,00

0,00
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CEP
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—
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mRT001
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= 200,00
en
g 150,00
O
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0,00
CEP

Mechanismy zatim nezname

k.

CTL

Zikova J., diploma thesis



Carbapenems

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
ERTO01 mMRT176 ostatni ERTO01 mRT176 ostatni

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



Linezolid v ohrozeni!l

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

HCZ mSK

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

Zikova J., Diplomova prace



Extraintestina

MICROBIOLOGIC AL FINDINGS AND TREATMENT

i‘\ j 2" day
\

Decubitus a-d: polymicrobial findings: MRSA, Proteus mirabilis, Psewdomonas aeruginosa, Escherichia coli, Enterococcus faecalis, and Alcaligenes
faecalis.

/ - 14" day
\ Decubitus ulcers a, b - plastic surgery
\ |

Antibiotic coverage: vancomycin and piperacillin‘tazobactam

26" day
Change to cotrimoxazol
\
l 3T day

Decubitus o Preudomonas aeruginosa, decubitus a-c: normal microflora
Urine: Klebsiella preumoniae (ESBL positive)
] Change to piperacillintazobactam
| ) Q d I( L \ 41 day
((He— —dmi ) . I
A Drain decubitus b: ESBL-positive E. coli
Change to imipenem/cilastatin
43" day
} / Deecubitus ulcers ¢, d = surgical intervention
Antibiotic coverage: imipenem/cilastatin was supplemented by vancomycin
541 day

Decubitus o Psewdomonas aeruginosa resistant to imipenem/cilastatin

\
Change to: cefoperazone/sulbactam and amikacin
T1* day
Decubitus d: Clostridium difficile
Change to: metronidazole (the first six days intravenously and then orally for the next eight days)
81" day

Decubitus d: surgical revision

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

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

Nyc et al., 2015

ni C. difficile infekce

Extraintestinalni infekce zplsobené C. difficile

jsou vzacné.

* Priklady:

* Bakteriémie

* Nitrobfisni infekce, abscesy (slezina, mozek)

e Reaktivni artritida

* Osteomyelitida

* infekce protetickych nahrad ramenniho a
kolenniho kloubu

* Nehojici se rany
* V prostredi kontaminovaném sporami
[ ]

C. difficile je jedinym patogenem

Premyslejte o ANAEROBECH



Dekuji vam za pozornost!

H

L CDIFFICILE

((PATI:[ENTD

224435355, marcela.krutova@Ifmotol.cuni.cz
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