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SOUCASNA ANTIBIOTICKA LECBA...

Deaths Associated to AMR each year until 2050
* Rychla ztrata ucinnosti . . _

zakladnich i rezervnich
pripravku

Wing,

* Jeden z nejzavaznejsich
medicinskych problému
soucasnosti ( WHO)

[ B u d O u C n Ost ? —~ Mortality per 10,000 population

4,150,000

Latin
. America
392,000

/  number of deaths

https://amr-review.org/sites/default/files/AMR%20Review%20Paper%?20-
%20Tackling%20a%20crisis%20for%20the%20health%20and%20wealth%200f%20nations_1.pdf



Rinke van den Brink

1 thought she was invincible: :
@ lhey thought she would last forevefi

LIVING IN

THE POST ANTIBIOTIC ERA

The End of an

Antibiotic Era

Bacteria's Triumph over
a Universal Remedy

(h

APUA Celebrating
20 Years of Preserving
the Power of Antibiotics.*

GLOBAL A failure to address the problem of

antibiotic resistance could result in:

1 Om Costing

i deaths £66
roiona befor aking anibiotcs Novinky.cz » Véda a Skoly » Jsme na sklonku éry antibiotik, pfedvidaiji experti by 2050 tril Iion

salth England | Guidance — Health Matters: Antimicrobial Resistance

ANTIBIOTICS

Jsme na sklonku éry
antibiotik, predvidaji experti




Essentials to Optimize Antibiotic Therapy

°Increased risk of severe, extended illness or
death.

*Severe medication side effects.

*Longer hospital stays.

*More medical appointments.

°Increased medical costs.




II HLAVNI PROBLEMOVE
BAKTERIE V NEMOCNICI...

 Stafylokoky — MRSA...
* Enterokoky — VRE...
* Enterobakterie — MDR, PDR

* NF tycky : Acinetobacter baumannii, P,
aeruginosa — MDR-PDR

 Clostridium difficile... nasledek castého
pouzivani zejmeéna sirokospektrych
antibiotik
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REZISTENCE - AMR

Antimicrobial Resistance - AMR
Laboratorné prokazana ztrata ucinnosti podle konsensualnich kritérii ( EUCAST...)
Multirezistence ( MDR) - Rezistence k 21 antibiotiku v 23 skupinach

XDR (Extensive drug resistence ) - Rezistence na alespofi jednu latku ve viech kategoriich
antimikrobialnich latek kromé jedné nebo dvou (tj. bakterialni izolaty zGstavaiji citlivé na IécCiva z
nejvysSe dvou tfid antibiotik).

DTR bakterie rezistentni vici vSem standardnim antibiotikiim prvni volby, nutna volba

VVVVVV

ucinkd, toxicity, selhani

* Panrezistence ( PDR)

e VétsSina nemocnicnich infekci ( cca 60- 70%) vyvolana MDR bakteriemi



Clinical Infectious Diseases

Difficult-to-Treat Resistance in Gram-negative Bacteremia
at 173 US Hospitals: Retrospective Cohort Analysis of
Prevalence, Predictors, and Outcome of Resistance to All
First-line Agents

Sameer S. Kadri,"*?, Jennifer Adjemian,**? Yi Ling Lai,?* Alicen B. Spaulding,® Emily Ricotta,? D. Rebecca Prevots,’? Tara N. Palmore,® Chanu Rhee,®’
Michael Klompas,5” John P. Dekker.® John H. Powers IIL° Anthony F. Suffredini,' David C. Hooper,? Scott Fridkin,'’ and Robert L. Danner'; for the National
Institutes of Health Antimicrobial Resistance Outcomes Research Initiative (NIH-ARORI)

Schematic Relationship of DTR with CDC-defined Co-resistance Phenotypes

E. coli

MDR

All Isolates

Figure 1.  Schematic relationship between difficult-to-treat resistance (DTR) and Centers for Disease Control and Prevention (CDC)—defined coresistance phenotypes. As
represented in this figure, DTR isolates fall completely within the CDC-defined multidrug-resistant (MDR) phenotype and overlap with the extensively drug-resistant (XDR)
phenotype. Although pandrug-resistant (PDR) organisms all fall within the DTR phenotype, the DTR definition introduced here offers more clinical utility, in that it requires
resistance only to all first-line agents, instead of all antimicrobial agents available. (Note that proportions of overlap among coresistance phenotypes are not displayed to
scale. Refer to Magiorakos et al [6] for CDC definitions.)




MDR, DTR a XDR P. geruginosa:

definice

MDR P. aeruginosa
e Rezistence k 21 antibiotiku v 23 skupinach DTR P. aeruginosa

antibiotik ucinnych na P. aeruginosa

(@)

(@)

(@)

Peniciliny
Cephalosporiny
Fluorochinolny
Aminoglycosidy

Karbapenemy

e Rezistencek:
o Piperacilin—tazobactam
o Ceftazidim
o Cefepim
o Aztreonam
o Meropenem
o Imipenem—cilastatin
o Ciprofloxacin

o Levofloxacin

Tamma PD, et al. Clin Infect Dis 2022,dostupné na https://doi.org/10.1093/cid/ciac268,

® Rezistence na alespon
jednu latku ve vSech
kategoriich
antimikrobidlnich latek
kromé jedné nebo dvou
(tj. bakterialni izolaty
zUstavaji citlivé na léciva z
nejvyse dvou trid
antibiotik).



https://doi.org/10.1093/cid/ciac268

ODHAD POCTU UMRTI ZPUSOBENYCH INFEKCI
REZISTENTNIMI BAKTERIEMI

odhad poctu pocet obyvatel | amrti/1 mil. obyv.

umrti (mil)

CR

Svédsko 9,9 17

Zdroj:
Cassini A et al: Attributable deaths and disability-adjusted life-years caused by infections with antibiotic-
resistant bacteria in the EU and the European Economic Area in 2015: a population-level modelling analysis.

www.thelancet.com/infection Published online November 5, 2018 http://dx.doi.org/10.1016/51473-
3099(18)30605-4
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Deaths (count)

300000

Resistance

[ Associated with resistance
Bl Attributable to resistance

Atributivni a asociovana mortalita — AMR patogeny

Lancet 2022: 399: 629-LC
Published Online

January 20, 2022
httos://doi.ora/10.1016/
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Figure 4: Global deaths (counts) attributable to and associated with bacterial antimicrobial resistance by pathogen, 2019
Estimates were aggregated across drugs, accounting for the co-occurrence of resistance to multiple drugs. Error bars show 95% uncertainty intervals.



Aslam et al. Globalization and Health (2024) 20:73
https://doi.org/10.1186/s12992-024-01046-8
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SPOTREBA ANTIBIOTIK GLOBALNE?

* 2000- 2010 —0 36% «® antibiotics are

-
meant for use... g g

+ 2015- 2030 - 0 200 % 2" sbuse

* Humanni i veterinarni medicina, ...
zemedelstvi

Avoid Antibiotics
there is light at the end of the tunnel
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www.thelancet.com/planetary-health Vol 2 January 2018



Spotrfeba ATB 2022 — komunita x

nemochice DDD/1000/den

Consumption of ATC group J01 in the community (primary care) sector, EU/EEA countries, 2022
(expressed as DDD per 1000 inhabitants per day)

27 40- 3247
2233-2740
17.26- 2233
12.19- 1726
712-1219

[ Not reported

s, OUN-FAQ

European Surveillance of
Antimicrobial Consumption
ESAC - Net

Consumption of ATC group J01 in the hospital sector, EU/EEA countries, 2022 (expressed as DDD
per 1000 inhabitants per day)

-
-

500 km

Ay ) — < \ ) i
.~ © DpenStreetMap contributors, Administrative boundaries: ©EuroGeographics, ©UN-FAQ

269-3.19
219-269
1.69-219
1.19-1.69
06%-1.19
Not reported

AMC | European Centre for Disease Prevention and Control (europa.eu)



https://qap.ecdc.europa.eu/public/extensions/AMC2_Dashboard/AMC2_Dashboard.html

NOVA ANTIBIOTIKA ?

Derivaty plvodnich pripravku

- vySSi pravdépodobnost rychlejSiho vzniku
rezistence

Chybi originalni molekuly

z 10 000 molekul jen 1-2 k posouzeni FDA
10 -12 let trvani celého procesu

financni naroky (1-2 mld. US)

v 90. letech investovalo do vyvoje 18 farma
firem, aktualné uz jen 4

Boyd, Natalie K et al. Frontiersin cellular and infection microbiology 2021




POROVNANI STRUKTURY SPOTREBY ATB
V CR A VE SVEDSKU V ROCE 2014

... mame jeste 820
rezervy ? 3:§| I I |. I

mCR mSvéd

Prokes et. al, CKS NAP



NOVE SKUPINY ANTIBIOTIK A NASLEDNE
PROKAZANA VYZNAMNA REZISTENCE

Sulfonam@gs' As antibiotics have been discovered
Penicillin G

and commercialised, resistance

Streptomycin mechanisms soon develop.

Chloramphenicol
Erythromycin

Tetracycline Ceftolozane/tazobactam
Vancomycin Daptomycin
Salvarsan Cephalosporins Linezolid

o
=
o
o~

!
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Salvarsan Linezolid

Vancomycin
Cephalosporins
Ceftolozane/tazobactam

Tetracycline
Erythromycin
Chloramphenicol
Penicillin G
Streptomycin
Sulfonamides

Antibiotic deployment am» Antibiotic resistance

Commercial deployment of antibiotics and emergence of antibiotic resistance - a timeline

Daptomycin




VYVOJ NOVEHO ANTIBIOTIKA ...

R&D costs $m Hit-to-lead | Preclinical ¥ Phase 1 || Phase 2 Phase 3 Registration Expansion of indications
Hit-to-lead & preclinical mm Reg. Label expansion
LY . T . P . N . J A . J . Y . )
~180m ~110m ~180m ~150m ~270m ~20m ~290m
150

Total R&D costs: ~$1.2bn
e ~$900m costs pre-launch

e ~$290m for 2 additional indications

—

50

Year 1 2 3 4 5 11 12 13 14 15 16 17

F
Product launch

https://wellcome.org/sites/default/files/the-growing-crisis-for-antibiotic-r-and-d.pdf



Hlavni strana > Véda a technika

Véddi z Olomouce vyvinuli antibiotika nove generace
ucinna viici spektru bakterii

Vyzkumnici objevili novy typ
antibiotik. Ni¢i i odolné
bakterie

Filip Sira, CTK
. » O X ®c
vybrat autory ke sledovani v

4. 1. 2024, 11:51 « Londim

Skupina védeti $vyecarské farmaceutické firmy Roche zkouma
slibny objev nové tiidy antibiotik, ktera funguji i proti obtizné
lé¢itelnym infekeim zptisobenym velmi odolnymi bakteriemi.

Podle expertli nova latka dokéZe niéit bakterie Acinetobacter

baumannii, které si vypéstovaly rezistenci proti mnoha znamym

a obvykle uzivanym antibiotikiim, a jsou proto povaZzovany za

V.EVER VI. 9

AT AR SNTA NGB
va

o

velkou hrozbu.

* Sdilet clanek

Cesti védci objevili antibiotikum nové generace.

Do dvou let muze byt v Iékarnach

@ CNN Prima News




V eV / /

Mikroorganismy s nejkritictejsim vyskytem rezistence k
rezervnim antibiotikim — deficit ucinnych pripravku

WHO 2017 CDC 2019

Acinetobacter baumannii karbapenemy
Acinetobacter karbapenemy b , carb
baumannii Enterobacteriaceae arbapenemy
Pseudomonas karbapenemy Clostridioides difficile
aeruginosa Neisseria gonorrhoeae MDR, PDR
Enterobacteriaceae  karbapenemy, ESBL Candida auris MDR

Dhingra, Sameer et al. “Microbial Resistance Movements: An Overview of Global Public Health Threats Posed by Antimicrobial Resistance, and
How Best to Counter.” Frontiers in public health 2020



ESBL

¢ Extended e
plasmidicky prenos
® Spectrum
® Beta- Klebsiella spp, E.coli, Enterobacter spp. ...

® | actamases

e Hydrolyzuji cefalosporiny I,11,1ll. generace, omezena stabilita IV.generace
e Hydrolyzuji vSechny peniciliny a aztreonam

e Inhibitory (sulbaktam, klavulanat, tazobaktam) ucinné jen castecné

e Casto sdruzend R k aminoglykosidiim, fluorochinolontim...

e Lékem volby na zavazné infekce jsou karbapenemy



Karbapenemy

* Meropenem — Gram negat, Ps. aeruginosa, acinetobatery...

stafylokoky, streptokoky, anaerobi
* Imipenem navic ucinek i na Enteroccus faecalis

* Ertapenem — uzsi spektrum, ne pseudomonady, aplikace 1x denné



KARBAPENEMOVA REZISTENCE —
ENTEROBAKTERIE a P. aeruginosa

Enterobaktérie — CRE @ % Pseudomonas aeruginosa

* Eflux Ba wm;; e Ztrata porinG ( OprD )
* Snizena permeabilita e Eflux
* Beta laktamazy — e Beta laktamazy AmpC, PDC**

nadprodukce ( AmpC...
P Empe) * Karbapenemazy : metalo — beta-

* Karbapenemazy* laktamazy MBLs

* Horizontalni i mezidruhovy pfenos - rychlé Sifeni !
* * PDC — pseudomonddova beta-laktamdza- cefalosporindza



ZAKLADNI DELEN{ BETA LAKTAMAZ S
: OHLEDEM NA KARBAPENEMAZY

¥1)E S=NH

P ORI L5

o Lo,
= Y

SERINOVE BETA LAKTAMAZY

METALO BETA TALAKTAMAZY ( MBL)

Tiida A : KPC, IMI, SME, CTX —
M, SHV, TEM ... ESBL

UCINEK RB-LAKTAMAZ

H (‘“-';j;
Tfida B : NDM, VIM, IMP m

Livermare D 2003

Trida C : AmpC, ACT, PDC...

Trida D : OXA- 48, OXA -181, OXA-23,

OXA -40, OXA -58...0XA 1,2, 9,10...

e cca 2 8000 zastupcl

e rozdilna afinita a spektrum
ucinku

e nemocnic¢ni kmeny

Karbapenemazy

éastoo produkuji nékolik
druhu vcetné karbapenemaz



Antimicrobial resistance

Klebsiella pneumoniae - surveillance in Evropa 2021 —
cefotaxim/ceftriaxon R EARS - net Klebsiella pneumoniae CRE

pnige. Percentage of Invasive Isolates resistant to carbapenems (imipenem/meropenam), by
Fig. 14 Klebsiella pneumonige. Percentage of invasive isolates resistant to third-{
(cefotaxime/ceftriaxone /ceftaz idime), by country, EU/EEA, 2021
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ANTIBIOTIKA REGISTROVANA OD R. 2017 — AKTIVITA NA CRE

Oéinnal - _ o m

Cefiderocol cefalosporin - siderofor

Erevacyklin ( tetracyklin) tetracyklin i.v. clAl
Omadacyklin ( tetracyklin) tetracyklin i.v.; p.o. CAP, ABSSSI
Plazomicin (aminoglykosid) aminoglykosid i.v. cUTI
Avibaktam + ceftazidim BLI + cefalosporin i.v. A
Relebaktam + imipenem BLI + karbapenem i.v. A
Vaborbaktam + meropenem BLI + karbapenem i.v. A
Avibaktam + aztreonam BLI + karbapenem L.v. A

clAl — nitrobrisni infekce, CAP — komunitni pneumonie, ABSSSI — infekce klGzZe a mékkych
tkani, cUTI — infekce mocového systému... A — vsude, kde uz neni jina volba



NOVE INHIBITORY BETA LAKTAMAZ

Nova generace

Diazabicyklooktany a derivaty kyseliny boronové
VysSSi vazebna kapacita enzymu

Siroké spektrum inhibi¢niho potencidlu véetné
karbapenemaz

Avibaktam, vaborbaktam, relebaktam



UCINNOST REGISTROVANYCH INHIBITORU BETA
LAKTAMAZ V KOMBINACI S ANTIBIOTIKY

karbapenemazy
Antibiotikum AmpC

Klavulanat amoxicilin -[+ -

Sulbaktam ampicilin _/.|. - - - -
Tazobaktam piperacilin _/.|. - - - -
Tazobaktam ceftolozan +/- +/- - - -
Avibaktam ceftazidim + + + - +/-
Vaborbaktam meropenem + + + - -
Relebaktam imipenem + + + - -
Avibaktam aztreonam + + + + +



Struktura nejcasteji se vyskytujicich karbapenemaz v Evropé
(EuSCAPE), CR a FN Motol v %

N =1203 (2018
( ) N =190 ( 2018,19) N =164 ( 2019,22,23)

Nordmann P et al. C/D 2019,
dostupné na https://doi.org/10.1093/cid/ciz824, NRL pro antibiotika, SZU Praha



https://doi.org/10.1093/cid/ciz824

CEFTAZIDIM/AVIBAKTAM A IMIPENEM/RELABAKTAM
INDIKACE

Indikace ( SPC) :
komplikované intraabdominalni infekce

komplikované infekce mocCovych cest vcetné pyelonefritidy
HAP/VAP

infekce vyvolané gram negativnimi bakteriemi s omezenymi
moznostmi léCby



CEFTAZIDIM/AVIBAKTAM/, IMIPENEM / RELEBAKTAM -
KLINICKE VYUZITI

* Infekce vyvolené MDR bakteriemi s produkci sirokospektrych
beta laktamaz ( ESBL, AmpC)

- alternativa karbapenemu

* Infekce vyvolané bakteriemi s nékterymi druhy karbapenemaz
( KPC, OXA...)



CEFIDEROKOL — MECHANISMUS A SPEKTRUM UCINKU

* Aktivni transport a vysoka stabilita

e Aktivita : Gram negativni bakterie vCetné NF
tyCinek ( P. aeruginosa, S. maltophilia, A.
baumannii...)

* Rezistence velmi rychle: kombinace NDM,
PER a dalsi mechanismus, modifikace
sideroforového receptoru nebo
transportéru, hyperprodukce AmpC

https://academic.oup.com/ofid/article/4/suppl_1/S537/4295888

Cefiderocol Cell En”y and Mechanism of Action - Active uptake through the siderophore-iron transport system
- Increased stability to degradation by key B-lactamases

- Inhibition of peptidoglycan synthesis

Iron Transport System PORIN
Active transport Passive transport

¢y @ 6 Cefiderocol
Je Other B-lactams
e 0 o D et

OUTER MEMBRANE )

SR eSH S

PERIPLASM

Peptidoglycan

INNER MEMBRANE




CEFIDEROKOL

e Kombinace antibiotika a
sideroforu

 Aktivita na sSiroké
spektrum MDR bakterii

* Obelsténa bakterie ?

International Journal of Antimicrobial Agents 60 (2022) 106633

(©) cefiderocol

® Active transport via . Passive diffusion
iron transport system

Inhibition of cell wall
nner Membrane biosynthesis by
binding to FBP

Fig. 3. The mechanism of action of cefiderocol.

Republished with permission of Sage Publications Inc. Journals, from El-
Lababidi and Rizk. Cefiderocol: A Siderophore Cephalosporin. Ann Phanmacother
2020;54:1215-31 [145]; permission conveyed through Copyright Clearance Center,
Inc.
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Clinical Infectious Diseases

BRIEF REPORT

Rapid Development of Cefiderocol
Resistance in Carbapenem-resistant
Enterobacter cloacae During Therapy
Is Associated With Heterogeneous
Mutations in the Catecholate
Siderophore Receptor cirA

Sabrina Klein,'* Sébastien Boutin," Kaan Kocer,' Mascha 0. Fiedler
Dominic Storzinger,® Markus A. Weigand,” Benjamin Tan,” Daniel Richter,?

Christian Rupp,* Markus Mieth,® Arianeb Mehrabi,’ Thilo Hackert,®
Stefan Zimmermann,' Klaus Heeg,' and Dennis Nurjadi'"

J Antimicrob Chemother 2022; 77: 2429-2436
https://doi.org/10.1093/jac/dkac221 Advance Access publication 11 July 2022

] Antlmlcroblal Agents MECHANISMS OF RESISTANCE
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NDM-35-Producing ST167 Escherichia coli Highly Resistant to
B-Lactams Including Cefiderocol

Laurent Poirel,** José Manuel Ortiz de la Rosa,*® Zeynep Sakaoglu,* Ayda Kusaksizoglu,* ("Mustafa Sadek,*®
Patrice Nordmann**<

Journal of
Antimicrobial
Chemotherapy

Evolution of p-lactamase-mediated cefiderocol resistance

Christopher Fréhlich (™, Vidar Serum?, Nobuhiko Tokuriki’, Pl Jarle Johnsen? and @rjan Samuelsen ( >*

!Department of Chemistry, UIT The Arctic University of Norway, Tromsa, Norway; “Department of Pharmacy, UiT The Arctic University of
Norway, Tromse, Norway; 3Michael Smith Laboratories, University of British Columbia, Vancouver, BC, Canada; “Norwegian National
Advisory Unit on Detection of Antimicrobial Resistance, Department of Microbiology and Infection Control, University Hospital of North

Norway, Tromse, Norway

RAPID COMMUNICATIONS

Nosocomial outbreak by NDM-1-producing Klebsiella

pneumoniae highly resistant to cefiderocol, Florence,
Italy, August 2021 to June 2022

Marco Coppi*?, Alberto Antonelli*, Claudia Niccolait , Andrea Bartolini?, Laura Bartolini?, Maddalena Grazzini?, Elisabetta
Mantengoli*¢, Alberto Farese* , Filippo Pierallis, Maria Teresa Mechi2?, Vincenzo Di Pilato*¢, Tommaso Giani**, Gian Maria
Rossolini*?

. Department of Experimental and Clinical Medicine, University of Florence, Florence, Italy

. Microbiology and Virology Unit, Florence Careggi University Hospital, Florence, Italy

. Hospital Infection Prevention and Control Unit, Florence Careggi University Hospital, Florence, Italy

. Infectious and Tropical Diseases Unit, Florence Careggi University Hospital, Florence, Italy

. Subintensive Care Unit, Florence Careggi University Hospital, Florence, Italy

. Department of Surgical Sciences and Integrated Diagnostics (DISC), University of Genoa, Genoa, Italy

W W N e

Correspondence: Gian Maria Rossolini (gianmaria.rossolini@unifi.it)

Citation style for this article:

Coppi Marco, Antonelli Alberto, Niccolai Claudia, Bartolini Andrea, Bartolini Laura, Grazzini Maddalena, Mantengoli Elisabetta, Farese Alberto, Pieralli Filippo,
Mechi Maria Teresa, Di Pilato Vincenzo, Giani Tommaso, Rossolini Gian Maria. Nosocomial outbreak by NDM-1-producing Klebsiella pneumoniae highly resistant to
cefiderocol, Florence, Italy, August 2021 to June 2022. Euro Surveill. 2022;27(43):pii=2200795. https://doi.org/10.2807/1560-7917.E5.2022.27.43.2200795

Article submitted on 10 Oct 2022 [ accepted on 26 Oct 2022 [ published on 27 Oct 2022




Soucasné moznosti lecby MDR ( Gram negat.)

novymi ATB

e ol ke ls [xA48 | DR PSAE | MORAGBA | STwA
Ceftazidim /avibakatm - _-
Ceftolozan/tazobaktam --- --
Imipenem/relebaktam -- --
Meropenem/vaborbaktam -- -

Cefiderokol

Aztreonam/avibaktam

Cefepim /taniborbaktam

KPC — serinové karbapenemazy, MBL — metalo beta laktamazy, OXA48 — karbapenemaza, PSAE —
Pseudomonas aeruginosa, ACBA — Acinetobacter baumannii, STMA — Stenotrphomonas maltophilia



Priklady kritickeho vyskytu rezistence....a

moznosti lecby

* MRSA — R vSechny beta laktamy s vyjimkou ceftarolinu, + ko-
trimoxazol, vankomycin, tigecyklin, daptomycin, linezolid...

* VRE — daptomycin, linezolid, tigecyklin

e ESBL — karabapenemy,

* CRE — ATB + inhibitor, cefiderokol,

 MDR Acinetobacter, Ps. aeruginosa - cefiderokol, aminogylykosidy,
kolistin,

e Stenotrophomonas maltophilia -ko- trimoxazol R -
cefiderokol,




ULOHA STARONOVYCH ANTIBIOTIK

* Chloramfenikol

* Fosfomycin ( p.o.) — nekomplikované uroinfekce
* Fosfomycin i.v. - 1969, Streptomyces spp.

- Sirokospektry ucinek

- cidni ucinek na urovni b. stény ( vazba na MurA — inhibice
peptidoglykanu)

Aktivita na biofilm
Intracelularni prunik
Snadny vznik R — vzdy v kombinaci s dalsim ATB



Spravna antibioticka praxe — zaklad
zachovani ucinnosti antibiotik

v@\' World Health
\“5%" Organization

e Nakladové efektivni pouziti antibiotik, které
dosahuje maximalni [éCebné ucinky pri
minimalni toxicité a vyvoji rezistence



Antimicrobial Stewardship —
antibioticky program APN

Pristup k pouzivani antimikrobialnich latek, zavedeny v celém
zdravotnim systému, ktery ma zajistit monitorovani a podporu
jejich uvazlivého pouzivani pro zachovani ucinnosti v
budoucnosti

Optimalizace pouzivani antibiotik a zajisténi spravné praxe s
maximalnim prinosem pro pacienty a sou¢asnym omezenim
epidemiologickych rizik

Zahrnuje vSechna pracovisté, kde se antibiotika pouzivaji

Vychazi z klinickych epidemiologickych charakteristik infekci
komunitniho i nozokomidlniho plvodu pacientU, kterym
nemocnice poskytuje péci

Priority odpovidaji strukture, zaméreni, povaze poskytované
péce — spektrum klinickych disciplin, oSetfovanych pacientu,
podilu intenzivni péce apod.




What is antibiotic stewardship?

Antibiotic stewardship refers to a set of
commitments and activities designed to “optimize
the treatment of infections while reducing the
adverse events associated with antibiotic use.

“The goal is...
to have the RIGHT DRUG > key point of
ntibiotic
for the RIGHT PERSON Stewardship:
-over the RIGHT TIME FRAME — Diagnosis
— Drug
— Dose
— Duration

— De-escalation

Reference: NHGS. Dostupné na https://www.nghs.com > SymposiumVarghese-PPT stazeno 12.12.2022



https://www.google.cz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiUg6G6lfL7AhXNiv0HHeLcAKYQFnoECAwQAQ&url=https://www.nghs.com/wp-content/uploads/2022/03/SymposiumVarghese-PPT.pptx&usg=AOvVaw0y8JiK6SKDEnem4nkMZkPX

EMPIRICKA SIROKOSPEKTRA VOLBA A NUTNOST
DEESKALACE

Intenzita selekcniho tlaku o )
S AT e De eskvalac? ( k.I|n|ck.a a szlbolratornl
data vCetné mikrobiologickych

nalez( a biomarkerd ) — délka,
redukce spektra a poctu

o —

. . 7 Ve é N
Empiricka Sirokospektra : 4
volba — sepse a dalsich
zavazinych projevd Intenzita selek¢niho tlaku
infekce na vznik rezistence

Podle Niederman M.S. BMC 2021




JLOHA MIKROBIOLOGIE...EPIDEMIOLOGIE

* Detekce AMR — fenotypove, molekularnimi metodami
* |dentifikace druhu karbapenemazy — volba antibiotika

 Hlaseni definovanych MDR kmenu — karbapenemazy, MDR
acinetobaktery, pseudomonady, MRSA, VRE...

e ....opatreni —izolace, bariérové pomucky
e skrining kontaktu....
* ATB konzultace ....kolonizace x infekce....doporuceni



AWaRe klasifikace optimalizace pouziti antibiotik v klinické
antibiotik podle praxi - kritéria
WHO (2017)

Ve

ucinnost

Klasifikace AWaRe je

vyuzivana v hodnoceni

ambulantni preskripce toxicita, nezadouci ljélnky
praktickych Iékafa v CR

AWaRe index” — podil rizika indukce antibioticke rezistence

skupin antibiotik na
celkové preskripci

antibiotik... cena



ACCESS

ATB prvni,vyjimecné druhé volby
e spolehliva terapeuticka ucinnost
e minimalni potencial pro rozvoj

antibiotickeé rezistence

e Uzkeé spektrum

® 60 % ATB z této skupiny k
dispozici v peroralni formé

,AWaRe index” — podil
peroralnich antibiotik ze skupiny
Access na celkové preskripci
antibiotik byl vytvoren pro
potfeby - hodnoceni ambulantni
preskripce

Skupina Access v klasifikaci AWaRE dle WHO

Prirozené peniciliny

benzathin-benzylpenicilin (benzathin penicilin G)

benzylpenicilin (krystalicky penicilin G)

fenoxymethylpenicilin (penicilin V)

prokain-benzylpenicilin (prokain penicilin G)

Protistafylokokové peniciliny

flukloxacilin

oxacilin

Aminopeniciliny

amoxicilin

ampicilin

Nitrofurany

nitrofurantoin

Potencované aminopeniciliny

amoxicilin/klavulanat

ampicilin/sulbaktam

Amidinopeniciliny pivmecilinam
Cefalosporiny 1. generace cefadroxil
cefazolin
Linkosamidy klindamycin
Antagonisté folatu sulfamethoxazol/trimethoprim (kotrimoxazol)
trimethoprim
Nitroimidazoly metronidazol
Amfenikoly chloramfenikol
Tetracykliny doxycyklin
Aminoglykosidy amikacin’
gentamicin

*pouze u febrilni neutropenie dle syndromologicke klasifikace WHO EML

file:///C:/Users/Ota/Downloads/aware_klasifikace antibiotik_who-1.pdf




WATCH
ATB volby pouze v
indikovanych pripadech
» vetsi potencial pro
rozvoj antibiotické

rezistence
* pouzivaji se castéji v
nemocnicich
* 40 % ATB z této skupiny
k dispozici v peroralni
formé

Skupina Watch v klasifikaci AWaRE dle WHO

Protipseudomonadové peniciliny piperacilin/tazobaktam

s inhibitory beta-laktamaz

e

Cefalosporiny 2. generace

( cefprozii\

cefuroxin

Cefalosporiny 3. generace

“defataxim

ceftazidim

ceftriaxon

Cefalosporiny 4. generace

cefepim

Karbapenemy

ertapenem

imipenem

prETopenem ~\

Makrolidy

klarithromycin "\
roxithromycin

spiramycin }

Azalidy

Fluorochinolony

\ azithromycin /
Ciproflexaeim

cip

levofloxacin

moxifloxacin

norfloxacin

ofloxacin

Glykopeptidy

teikoplain

vankomycin

Rifamyciny

rifampicin

Fosfonova antibiotika

fosfomycin (p.o. forma)

Makrocyklicka antibiotika

fidaxomicin

Tetracykliny

minocyklin (p.o. forma)

Aminoglykosidy

streptomycin
tobramycin

file:///C:/Users/Ota/Downloads/aware_klasifikace_antibiotik_who-1.pdf




REZERVNI ATB
 indikovana k 1écbé zivot
ohrozujicich infekci
zpusobenych MDR

« zasadni je zachovat jejich ucCinnost
co nejdéle
* prevazna vetsina ATB z teto
skupiny k dispozici pouze v
parenteralni formé

file:///C:/Users/Ota/Downloads/aware_klasifikace antibiotik_who-1.pdf

Cefalosporiny 5. generace

Cefalosporiny s inhibitory beta-
laktamaz

Skupina Reserve v klasifikaci AWaRE dle WHO

ceftarolin

ceftobiprol
ceftazidim/avibaktam

ceftolozan/tazobaktam

Sideroforové cefalosporiny

cefiderokol

Karbapenemy s inhibitory beta-
laktamaz

imipinem/relebaktam

meropenem/vaborbaktam

Monobaktamy

aztreonam

Monobaktamy s inhibitory beta-  aztreonam/avibaktam
laktamaz
Lipoglykopeptidy dalbavancin
Lipopeptidy daptomycin
Oxazolidinony linezolid
Fosfonova antibiotika fosfomycin (i.v. forma)
Polymyxiny ~ kolistin

polymyxin B

Tetracykliny a glycyleykliny

minocyklin (i.v. forma)

tigecyklin

Aminoglykosidy

plazomicin




DEALING WITH RESISTANCE...

Prevention of spread
Infection prevention &

Reduction
Usage control

Antibiotic stewardship

control in . Surveill Appropriate use
healthcare settings Auir:ybgl ?nce lici oL Il?luman
Ieolation ntibiotic policies _
Animal

& guidelines
« Antibiotic management
e programmes

Hand Hygiene
Environmental hygiene

Environmental
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MICROBIOLOGY

Phage Therapy in the Postantibiotic Era

Fernando L. Gordillo Altamirano,® (' Jeremy J. Barr>

[E
NTI

Hakimian et al. BMClmmunology ~ (2024) 25:27 BMC Immunology
s://doi.org/10.1186/512865 617-2

. . . . . ®
A novel chimeric vaccine containing multiple ==
epitopes for simulating robust immune
activation against Klebsiella pneumoniae

Morteza Hakimian', Abbas Doosti?” and Ali Sharifzadeh®’

RNATIVY

BIOTERAPIE

* Monoklonalni protilatky, vysoka specificita, imunogenicita,

pozdni toxicita ?

* Konjugat antibiotika + protilatky, chybéjici povrchovy

antigen ?

* Antimikrobialni peptidy, cytotoxicita, hemolyticka aktivita?
* Bakteriofagy, personalizace, intracelularni bakterie?

* Genova terapie, rizika mutace, rezidualni rezistentni

mikroflora



SHRNUTI 1

* Nova ATB nestaci drzet krok s rychlym vyvojem R zejména u Gram
negativnich puvodcu...

* Nova generace inhibitoru beta laktamaz presto vyrazné rozSifuje moznosti
|écby MDR kmend.

* V CR ale karbapenemazy skupiny B nej¢ast&jsi, fesenim
aztreonam/avibaktam — zatim jedina kombinace stabilni k témto
enzymim

 Alternativni volbou na MDR kmeny s produkci karbapenemaz jsou pak
polymyxiny ( kolistin) a castecné aminoglykosidy ( amikacin, gentamicin...),
pripadné moderni derivaty tetracyklinu jako je tigecyklin...., ale k témto ATB
se muze vyskytnou rezistence, maji farmakologické limity, toxicita...

* Velkou nadéji je pak tzv. hybridni ATB cefiderokol, ale....CAVE R



SHRNUTI 2

* U G+ je situace priznivejsi, stale k dispozici pomeérné dost rezervnich
ucinnych ATB —MRSA - glykopeptidy ( vankomycin, teikoplanin),tigecyklin
kotrimoxazol, daptomycin. VRE linezolid, tigecyklin...

* Na MRSA jesté navic jediny beta laktam ucinny na MRSA, MRSE — ceftarolin
( nékdy oznaCovany jako zastupce 5. generace cefalosporint)

 Klostridiové kolitidy ( CDI) — selektivni ucinek - fidaxomycin, ucinngejsi nez
vankomycin pripadné metronidazol

* Nova ATB tedy resi problém MDR jen castecné

* Je treba omeazit celkovou spotrebu ATB, pouzivat ATB racionalne, pokud
mozno cilené...



ZAVER

Budoucnost antibiotik je nejista

Nové pripravky nestaci drzet krok s
rezistenci

Sance, ze se lidstvo zacne chovat
racionalné je mala

Kombinace s alternativnim pristupy,
snad ???
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