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Soucasna medicina je charakteristicka svym
multidisciplinarnim pristupem k reseni mnoha
onemocheni, a to predevsim v intenzivni peci

o Multidisciplinarni charakter ma
rovnez antibioticka leCba
bakterialnich infekci, zahrnuijici
pohled klinicky, mikrobiologicky a
farmakologicky

o Konkretnim prikladem je interpretace
vysledku bakterialni
rezistence/citlivosti na antibiotika



Koncepce bakterialni
rezistence/citlivosti

Klinicky
pohled

Mikrobiologicky
pohled

Farmakologicky
pohled



Definice
bakterialni rezistence

> Mikrobiologicka

> Klinicka

» Farmakologicka



Mikrobiologicka
definice rezistence

> Bakterie obsahuje genetickou
informaci, ktera koduje prislusny
mechanismus odolnosti

> Absence inhibicnhiho Ucinku na bakterii
IN VItro

» ECOFF — hodnota rozlisujici ,,wild
type” populaci (bez mechanismu
rezistence) a populaci s prislusnym
mechanismem rezistence



Ciprofloxacin / Escherichia coli
Antimicrobial wild type distributions of microorganisms - reference database
EUCAST MIC Distribution

o F
: S R CLSI 2014
EG_thdtyp_e ’
population
40
S R EUCAST, 2014
=0
'E_E
21
1
I::I = | |
o
= 2 2 3 LA
= s o o o o Lh
Vo o O G;G;HNTEJ:IENTD:IL-:}E
mg /L PR e B
bt 1 16247 obserdations (51 data sofdces)
Epidemiological cut-off: WT < 0. Clinical breakpoints: > X 0.5 mg/L, R =1 mg/L
Low level R mechanism High level R mechanism

(qnr, qyrA single mutants) (qyrA, parC double mutants)



Mikrobiologicka
definice rezistence

> Bakterialni rezistence je
v podstaté dvoiji:

prirozena Ci primarni

ziskana Ci sekundarni
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TABLE |. Intrinsic resistance in Enterobacteriaceae; Enterobacteriaceae are also intrinsically resistant to benzylpenicillin, glycopeptides, fusidic acid, macrolides (with some

exceptions”), lincosamides, streptogramins, rifampicin, daptomycin, and linezolid

Rule Amoxycillin- Tetracyclines/ Polymyxin

no.  Organisms Ampicillin  clavulanate  Ticarcillin  Piperacillin  Cefazolin Cefoxitin  Cefamandole Cefuroxime Aminoglycosides tigecycline Blcolistin  Nitrofurantoin
[I Citrobocter koseri R - R R - - - - - - - -
1.2 Catrobocter freundi R R - - R R - - - - - -
|3 Enterobocter cloacae R R - - R R - - - - - -
|4 Enterobocter oerogenes R R - - R R - - - - - -
|5 Escherichio hermonni R - R - - - - - - - - -
|6 Hafnio alvei R R - - R - - - - - - -
.7 Kiebsiefla spp. R - R - - - - - - - - -
|8 Morganello morgoni R R - - R - B R - R R R
1.9 Proteus mirabis - - - - - - - - - R R R
110 Proteus vigans R - - - R - R R - R R R
LT Proteus penneri R - - - R - R R - R R R
.12 Providencia rettgeri R R B - R - - - B R R R
LI3  Providencia stuorti R R - - R - - - Note’ R R R
.14 Sematio marcescens R R - - R - R R Note* - R R
LIS  Yersinia enterocoltica R R R - R R R - - - - -
[.16  Yersinia psevdotuberculoss - - - - - - - - - - R -

R, resistant

*Azithromycin is effective in vivo for the treatment of typhoid fever, and erythromycin may be used to treat travellers’ diarrhoea,

*Providencia stuartii produces a chromosomal AAC(2)-ka enzyme and should be considered to be resistant to clinically available aminoglycosides, except amikacin, arbekacin, and streptomycin. Some isclates express the enzyme poorly
and can appear to be susceptible to netimicin i vitro, but should be reported as resistant, as mutation can result in overproduction of this enzyme.

Al Serratia marcescens isolates produce a chromosomal AAC(6'}-lc enzyme that affects the activity of clinically available aminoglycosides, except streptomycin, gentamicin, and arbekacin



Klinicky vyznam
primarni rezistence

> K jeji detekci staci druhoveé
urceni bakterie

> Vyznam MALDI TOF

5 min




Klinicky vyznam sekundarni
(ziskaneé) rezistence

> Zména z puvodné citlivé bakterie na
rezistentni

» Zavazny problém — nelze v plném rozsahu
predem definovat a je nutna detekce
prislusnym mikrobiologickym vysetrenim

> To vyzaduje urcity Cas, ktery vsak
predevsim v pripade tézce probihajicich
bakterialnich infekci (napriklad pozdnich
nozokomialnich pneumonii a sepsi) neni
k dispozici



Klinicky vyznamneé priklady sekundarni
rezistence u bakterialnich puvodcu

nozokomi

alnich infekci

Bakterialni ptivodci nozokomialnich
respiracnich infekci

Sekundarni rezistence k antimikrobnim
pripravkiim

Escherichia coli

Klebsiella pneumoniae

Enterobacter cloacae

Enterobacter aerogenes

Serratia marcescens

aminoglykosidy, cefalosporiny lll. a IV. generace
(napf. cefotaxim, ceftazidim, cefepim),
karbapenemy (napf. imipenem, meropenem,
ertapenem), fluorochinolony (napft. ofloxacin,
ciprofloxacin), kolistin, piperacilin/tazobaktam

Pseudomonas aeruginosa

aminoglykosidy, ceftazidim, imipenem,
meropenem, piperacilin/tazobaktam, ofloxacin,
ciprofloxacin, kolistin

Acinetobacter baumannii

meropenem, imipenem, ceftazidim,
piperacilin/tazobaktam, aminoglykosidy,
kolistin

Stenotrophomonas maltophilia

kotrimoxazol, kolistin

Burkhoderia cepacia komplex

ceftazidim, meropenem,
piperacilin/tazobaktam, ciprofloxacin, ofloxacin




Stanoveni citlivosti / rezistence
bakterie k danému antibiotiku

+ b o e

1. velikost zony
inhibice rustu



Bakterie citliva k prislusnému
antibiotiku

Rekombinacni
procesy (prenos
genetickych
informaci, napr.

XXx Mutace

.o S
plazmidu a K‘)
transpozonu) O
/, Bakterie rezistentni k
prislusnemu antibiotiku



Předvádějící
Poznámky prezentace
Bacteria have evolved numerous mechanisms to evade antimicrobial drugs
Chromosomal mutations are an important source of resistance to some antimicrobials
Acquisition of resistance genes or gene clusters, via conjugation, transposition, or transformation, accounts for most antimicrobial resistance among bacterial pathogens
These mechanisms also enhance the possibility of multidrug resistance


Klinicka definice rezistence

> Absence nebo neadekvatni ucinek
antibioticke lecby ve vhodném
davkovani a spravné indikaci

> Citlivost vyjadruje vysokou
pravdepodobnost ucinku lecby danym
antibiotikem

> Rezistence vyjadruje vysokou
pravdeépodobnost selhani IeCby
danym antibiotikem



Climcal Classification| Susceptible |Intermediate | Resistant
—_— B

Number of isolates fully borderline

MIC low high

E———

Microbiological

classification low-leve modcratc- _hiéh-lcvel



Vyuzivani klinickych
breakpointu (EUCAST)

> OdliSeni bakteridlnich patogenu u nichz je
vysoka pravdepodobnost Uspéechu lécby od
izolatu s vysokou pravdépodobnosti
selhani |écby

> Adekvatné lecit, ne identifikovat
mechanismus rezistence

> Pokud jsou klinické BP dobre definovany,
nejsou nutné dalSi mechanismy, jako
napr. interpretativni stanoveni rezistence
(to vsak neplati absolutné)



Indikace stanoveni
mechanismu rezistence

EUCAST guidelines for detection of resistance
mechanisms and specific resistances of clinical

3. Extended-spectrum B-lactamase (ESBL)-producing

and/or epidemiological importance Enterobacteriaceae
. Importance of detection of resistance mechanism
Version 1.0
December 2013 Required for antimicrobial susceptibility categorization No
Infection control Yes
2. Carbapenemase-producing Enterobacteriaceae public health Yes
Importance of detection of resistance mechanism 5. Methicillin resistant Staphylococcus aureus (MRSA)
Required for antimicrobial susceptibility categorization No
) Importance of detection of resistance
Infection control Yes
. Required for antimicrobial susceptibility categorization Yes
Public health Yes _
Infection control Yes
Public health Yes

4, Acquired AmpC B-lactamase-producing Enterobacteriaceae
7. Vancomycin resistant Enterococcus foecium and

Importance of detection of resistance mechanism Enterococcus faecalis

Required for antimicrobial susceptibility categorization No e G ¢ e

Infection control Yes Required for antimicrobial susceptibility categorization Yes
Public health | Yes Infection control/public health Yes

Public health Yes




Indikace stanoveni

mechanismu rezistence
- MIC

[

Mechanismus‘
rezistence

MechanismN‘

rezistence
MIC




Intepretativni stanoveni
rezistence

Stanoveni citlivosti, resp. <:
antibiogramu

$

Stanoveni mechanismu rezistence

Oprava antibiogramu podle
stanoveného mechanismu

rezistence @

EUCAST

@




Intepretativni stanoveni
rezistence

Podle mechanismu rezistence,
napr. produkce beta-laktamaz
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resistant to all
cephalosporins and aztreonam
(irespective of MICs)

EUCAST



Farmakologicka
definice rezistence

> Absence antibakterialniho ucinku
(farmakodynamickeho - PD) a
nasledné klinického efektu v
souvislosti s koncentraci antibiotika
(farmakokinetického - PK) v misté
Infekce

> Vztah mezi PK/PD parametry
(Cmax/MIC, T=>MIC, plocha pod
krivkou) a efektem lécby



PK/PD definice

> Bakterialni citlivost Ci rezistence je
vice personifikovana a vychazi z
farmakokinetickych a
farmakodynamickych parametru

> Komplexni definice — zvazeni
klinického stavu, lokalizace infekce,
hodnoty MIC, mechanismu
rezistence, koncentrace ATB atd.



Zdroje antibioticke lecby

Adekvatni ATB
Adekvatni davka

Infekce

Obranyschopnost
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