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Rezistence z hlediska
terapie v humanni mediciné

CastIl
NOZOKOMIALNI INFEKCE

nosocomium = nemocnice
,Nnosos" — nemoc ,,komeion" - pecovat

L. Pokludova MU_CZ_update 2023



Nozokomialni infekce

+ definovana jako infekce ziskana v souvislost:i
s hospitalizaci, ktera nebyla pfitomna ani nebyla
v inkuba¢ni dobé pri prijeti.

s Zahrnuje:
= exogenni (etiologické agens plivodné vné téla pacienta)
= endogenni infekce Setlologlcke agens pochazejici z vnitrni
mlkroflory pacienta
= Dle nove klasifikace v soucCasnosti rozdeleni infekci na:

— primarné endogenni: komunitni i nemocniéni — vyskytuji
se behem 1. tydne pobytu v nemocnici (|nC|dence 55 %),

— sekundarné endogenni — jen nemocnicni vyskytuji se
az po 1. tydnu hospltallzace zmadence 30 %),

— exogenni nemochnicni — jen nemocnicni, ktere se vyskytuji
kdykoliv béhem pobytu v nemocnici (|nC|dence 15 %)



Proces nozokomialni infekce

+

m Proces NI Ize chapat jako slozitou interakci mezi:

— populaci vnimavych pacientl s mnohdy zavaznym
onemocnénim, které I]e samo o sobe spojeno s rizikem
vzniku infekeni komplikace,

— s rlzné rizikovymi diagnostickymi a Iécebnymi postupy,
ktferlf primo ¢i nepfimo ovlivnuji obranyschopnost proti
infekcl a

— prostredim nemocnice:
m Uroven asepse, sterilizace, dezinfekce
m Odbornost a dodrzovani spravnych praxi personalem



Prenos nosokomialnich nakaz
Pprimy - neprimy

‘ Nespecificka

vehikula

e ovzdusi

e voda

e strava

e pradlo

o prostredi

e hmyz a jini Zivocichové

Specificka
vehikula

e operacni rany
 parenteralni aplikace Iékii
o katetrizace
e umela plicni

ventilace

. invazivni diagnostickeé
zakroky

o dekubity



Rizikove faktory
nosokomialnich nakaz

tN EJSI:

eoperace (typ, trvani)
ekatetrizace (trvani)
eintubace
stracheostomie
eumeéla ventilace plic
eintravenozni katetry
edélka hospitalizace

VNITRNI:

eporuchy imunitniho stavu
emetabolické poruchy
ehormonalni a obéhové
eporuchy vyzivového stavu
ealkoholismus

evek

evlastni mikroflora



Souvislost s invazivnimi zakroky
eIntubace — endotrachealni, nazalni
eCentralni kanyla

eDialyza

eDrény, sondy

eTracheostomie

83 % - mechanicka ventilace - pneumonie
87 % - centralni zilni katétr — primarni inf vaskul syst.
97 % - mocovy katétr — infekce moc. cest

Souvislost s terapii

—Transfuze krve

—Antimikrobni terapie
—Imunosupresivni terapie

—Aplikace kortikoidl, sedativ, antacid
—Profylaxe vredové nemoci
—Parenteralni vyziva

—Dlouhy pobyt na I8zku



Hlavni skupiny NI

Pneumonie 47 %o, infekce DCD 18 % , urinarni 18 %
a infekce krevniho reciste (sepse) 12 %
+- uroinfekce
m pneumonoie
m respiracni inf. jiné nez pneumonie
m infekce krevniho reciste

m chirurgicke ranné infekce (angl. presnéji
surgical-site infections)

m infekce zazivaciho Ustroji

m infekce CNS

m specialni infekce u transplantovanych
pacientd



s uroinfekce
— nejcastejsi
— riziko zvysuje katetrizace
— neni-li zplsobena multirezistentnim kmenem dobre

|écitelna
l = pneumonie

— druha nejcastejsi

— riziko zvySuje uméla plicni ventilace

— casna a pozdni forma

— pozdni - G-, pseudomonas, staphylococcus
m respiracni inf. jiné nez pneumonie

— tracheobronchitis

— sinusitis

— riziko zvysuje :  umela plicni ventilace

nazogastralni sonda

= infekce krevniho recisté
— primarni - kolonizovany cévni katetr

— sekundarni - ptvodce pritomen primarné v jiném
organoveém systému



= chirurgickeé ranné infekce
(angl. presnéji surgical-site infections)
— jedna se o infekce po chirurgickem vykonu,
+ — v pripade jednodennich hospitalizaci je potreba
zahrnout i pooperacni komplikace po propusteni
pacienta (postdischarge surveillance)
m infekce zazivaciho Ustroji
— postantibioticka kolitida Clostridium difficile
= infekce CNS

— souviseji se zavadénim shuntl a drend pri
chirurgicke lecbe hydrocefalu

= specialni
— u transplantovanych pacientd



Disledky infekci spojenych se zdravotni péci
infekce krevniho recisté vyvolané Staphylococcus aureus

BSI — atributivni mortalita
BSI — prodlouZeni hospitalizace
BSI — navyseni nakladd

19-34%
3x del&i (4,5 - 14,3 dnd)
4x vy&si (14 100 - 48 800 USD)

Jindrak a kol.

Charakteristika hospitalizaci zasazenych infekci
naklady a hruba mortalita u hospitalizaci delsich nez 50 dni

B % celkovych naklad
H % hospitalizaci

Hospitalizace No. %o hruba
délka >50 dnii mortalita

>50 dnii — véechny 313 | 100,0 % 20,1 %

>50 dnfi s infekci 279 80,1 % 22,6 %

>50 dnii s infekci a AMR 168 53,7 % 26,8 %

AMR: pozitivni ndlez MRSA nebo Kl.pneumoniae - E.coli rezistentni k
cephalosporindm 3.g., nebo multirezistantni Ps.asruginosa

CZ-podil hospitalizaci > 50 dnii 0,7 %
CZ-podil nakladi pro hospitalizace > 50 dni 9,9 %
CZ-hruba mortalita pro hospitalizace > 50 dnfi 11,5 %

15

Data: NNH, NRC




Kumulativni incidence rizikovych faktort a ukazatelG (nemocniéni
mortalita, délka hospitalizace) u pacientl s infekci krevniho fe&isté
vyvolanou E. coli (Rezistentni/Citlivé k 3. gen. cefalosporin()

S.cef. R E. coli 3. Cef R E. coli/kontrolni
skupina

" , o Nemocni¢ni mortalita aHR 5,7
) Deélka hospitalizace

- Délka hospitalizace
prodlouzena o 8 dni

3. Cef C E. coli/kontrolni
skupina

02 Mortalita

o -
1] 13 20 E 41

3. cef. C E. coli

Hapial mamally conlnsli

™ 14 4 Dischange albvs I-\-.-.:I-\.-"- ":'-.: .|:|-._,| o Dél ka hGSp ita Iiza CE
- prodlouzena o 3 dny

Nemocni¢ni mortalita aHR 2

Délka hospitalizace

Morialita

&0 50 S0 0 &0 90 10a
Days snoe enncdmant

de Kraker M E A et al. J. Antimicrob. Chemother, 2011 ;66:398-407




Surveillance NI

= definovana jako prubézné zkoumani vSech
aspektl nemoci, které maji vztah k Ucinné

+
kontrole.

m zalozena na systematickem :

Sbéru

> info klinické (v€. anamnéz),

> info mikrobiologické

> info hygienicko - epidemiologické
Analyze a hodnoceni

>  vCetné vysledk{ mikrobiologické laboratore
Interpretaci

> vcetné navrzenych opatreni

Rozsirovani informaci predevsim komunikace mezi cleny
tymu NI o vyskytu nozokomialnich infekci v nemocnici



Surveillance NI

m aktivni

I E ]

= aktivni celonemocnicni plosna
surveillance - nejlepsi, ale v praxi spise

* cilena (zamérena na urcity typ infekce
nebo oddéleni - napr.JIP)

* podle priority (predmetu)



informacni zdroje pro
surveillance NI

m  Kklinika + preskripce ATB 70 - 90 %
m  mikrobiologicka laborator50 - 70 %

kombinace obou zdrojt vice nez 90 % a
jsou-li dobre vedené zaznamy
(napr. elektronickou formou Ize
udaje i dobre zpracovavat a hodnotit)



Surveillance program

— pasportizace zdravotnického zarizeni

— kontrola hygienického a protiepidemického rezimu

— sledovani vyskytu nemocnicnich kmenti

— studium vlastnosti nemocnicnich kmeni (identi +antibiogram)
I — sledovani vyskytu nozokomialnich nakaz (hlaseni)

— kontrola sterilizace, dezinfekce, dezinsekce

- kontrola bézného uklidu !

— zpétna vazba na osetrujiciho lékare

— vychova zdravotnického personalu

Represivni opatreni proti nozokomialnim
infekcim

e hlaseni vyskytu nozokomialnich infekci
e |écba a izolace pacienta

 vyhledavani kontaktt

o dezinfekce

o profylakticka opatreni

 zdravotni vychova

 kontrola narizenych opatreni



NI a klinicka mikrobiologie

+

m informace pro surveillance
= informace pro klinika o vhodnosti podaného atb

m sledovani vyskytu kment na oddéleni event. jejich
Sireni

m vCasné odhalovani multirezistentnich izolatd a
zamezeni jejich sireni

m spravna terapie => snizeni nakladd na ATB =>
zkraceni hospitalizace



U¢innost kontroly NI

d@sledky studie SENIC

(=Study on Efficacy of Nosocomial Infection Control)

ze sedmdesatych let (studie se zucastnilo 338 nemocnic v USA)

Surveillance NI Kontrola NI Ucinnost
provadi se cilena na zakladé surveillance pokles vyskytu o 32 %
neprovadi se necilena pokles vyskytu o 6 %

neprovadi se neprovadi se



Organizace a personalni zajisténi
kontroly NI (koncepce v rozvinutych statech):

+

= tym pro kontrolu NI :
vedoucim tymu - lékar specializovany na nemocnicni epidemiologii

cleny tymu - specializovaneé sestry pro kontrolu NI
(nebo specialisté pro kontrolu infekci - USA)

komise pro kontrolu NI :
vedouci lékar z tymu pro kontrolu NI
vedouci |ékari z oddéleni

zastupce technickeho personalu (tj. uklidu a dezinfekce, event.
central sterilizace)

m reprezentant managementu nemocnice



Uloha akreditace nemocnic pfi zvlddnuti NI

+

m V systému celkove akreditace
zdravotnického pracovisteé dulezité body
— definovani
— naplnéni
postupl tykajicich se NI.



Priklad - nozokomialni infekce —MRSA

Zpracovano dle prispévku
MUDr. Burgetové, ATB stredisko pri FN Bohunice,
seminar "Kurz o rezistenci bakterii na ATB", Praha 2001

Citovana situace ve FN Brno Bohunice tykajici se MRSA a jejich vyskytu.
VSe zacalo jiz v roce 1995 - prvni a v tom roce také jediny zachyt kmene MRSA
Nasledujici roky az explozivni narlst vyskytu kment MRSA:

= 1996 348 pripadi
m 1997 1187 pripadii
= 1998 1039 pripadii

po vyraznych a narocnych hygiencko-epidemiologickych opatrenich zahrnujl'cich

spolupraci mikrobiologa + Kklinikdl + testovani dezinfekcnich latek + zména
rezimu na oddélenich (s vyskytem kmend MRSA)...

= 2001 50 pripadt
m Testované dezinfekcni latky a strucné vysledky:
— Nevyhovoval : Jodonal B
Chloramin B
Neodisher alka (obsahuje aktivni chlor)
— Vyhovoval : Betadine (10 %)

Persteril (0,5 %)

= Je prokazatelna korelace mezi spotrebou vankomycinu (kfivka DDD/pac) a
vyskytem MRSA (kfivka pocet MRSA/pac). Také po podavani napr. cefalosporinl
III. , vysSSi selekce MRSA.



Spravna technika myti rukou NEDOSTATECNS MYTI RUKOU

dlané navzijem dlani hibet % v

Dlari ruky Hibet ruky

Nevynechéno B Méné ¢asto vynechano B Vétdinou vynechano

Spravna technika myti rukou
konecky v dlani prsty mezi sebou Sprévné technika mvti rukou

palec

Zdroj: PPT:Doc.MUDr. J. Smejkalova;
Posledni 3 roky se poradaji v CR nemocnicich dny hygieny rukou



Priklad: Infekce cévnich katetri

+

Patogeneze infekci cévnich katétri
hlavni zdroje kontaminace

- intraluminalni kolonizace infuzat
- extralumlr:lalnl kolonizace vstup infuzni linky
- endogenni kolonizace

]

ruce personalu

kiize a podkozi

cevni lumen




Infekce krevniho reciste spojené s cevnimi katétry
klinicky algoritmus u netunelizovanych CVK (IDSA guideline 2001)

[ katetrova infekce krevniho reciste ]

Pozn.: Systémova ATB terapiex\
nemusi byt podana u
| nekomplikovanych infekci
,., l, vyvolanych koagulaza

- negativnimi stafylokoky, pokud
[ nekomplikovana ] je CVK vyjmut. Y,

septicka trombosa

p
endokarditida

osteomyelitida... STAU G 'tYEE L ka n d |d d

S |

"\\I

\ VyJmout £VK, vyjmout CVK ( N (

systémova ATB YJTROLIE V2, vyjmout CVK,
vyjmout CVK na 5-7 dnil (ad systémova ATB

Lo : na 14 dn systémovd
systemova ATB po poznamka) vyimout CVK, antimykotika
dobu 4-6 tydnd, u

¥ nozitivii systémova ATB na 14 dnd od
osteomyelitidy 6-8 je-li nutno Jeip . na 10-14 dnf posledni
= TEE, prodlouzit o
tydni CVK ponechat, - - pozitivni
: systemova ATB :
ATB zatka na na 4-6 tydnfi hemokultivace
/ 10-14 dnil S

komplikovana 1




Healthcare-associated Infections
Surveillance Network (HAI-Net)

Clostridium difficile infections
The transmission of Clostridium difficile can be patient-to-patient, via contaminated hands
of healthcare workers or by environmental contamination.

Healthcare-associated infections acquired in intensive care units https '// . eu ropa " eu

e e e /en/about-
us/partnerships-and-

networks/disease-and-

Healthcare-associated infections in acute care hospitals

On any given day, about 80 000 patients have at least one healthcare-associated infection, Ia bo rator L
i.e. one in 18 patients in a European hospital. y

networks/hai-net

Healthcare-associated infections in long-term care facilities

In Europe, most long-term care facilities are for the elderly: nursing homes, residential
homes and mixed facilities. ECDC monitors the burden of healthcare-associated infections
and antimicrobial use through repeated point prevalence surveys.

Surgical site infections
Surgical site infections are associated with longer post-operative hospital stays, additional
surgical procedures, may require intensive care and often result in higher mortality.

Training on infection control in the EU/EEA

Prevention and control of healthcare-associated infections (HAIs) relies on specialised
infection prevention and control staff in charge of elaborating, implementing and monitoring
local preventive measures such as hand hygiene, patient isolation and HAI surveillance.
®» Europe [ healthcare-associated infections | training




ECDC-ARHAI CDC-NHSN  WHO s5z0 ESCMID HIS SHEA ICI MEDLINE guidelines dalZi odkazy

IDRAVOTN!

STATW
s r i r - - r r F W .
NRC Narodni referencni centrum pro infekce spojeneée se zdravotni peci @@ ustav

pro infekce - = - - = - 1. e
ciond Statni zdravotni Ustav, Srobarova 48, 100 42, Praha 10, email: nrc-hai@szu.cz szu
s0 zdravoini péti

home - surveillance ~ | postupy ~ | PKI program ~ | ABS program ~ ‘ vzdélavani - ‘ publikace ~ | akce ~ ‘ kontakty |

zakladni informace

NRC Dilezite

lkoly a sluZzby . =
ukoly a sluzby

pracovnici NRC Evropska PPS 2023

. P Caes . . e . . Detailni informace budou
MRC pro infekce spojené se zdravotni pédéi je povéreno nasledujicimi dkoly a sluzbami: dostupné v lednu 2023 na

strankdch SZU - www.szu.cz
Metodickd podpora a organizace systému surveillance infekci spojenych se zdravotni péci na
lokalni 2 ndrodni drovni, v ndvaznosti na aktivity organizované Evropskym centrem pro prevenci a Prihlaseni
kontrolu nemoci (podrobnosti zde).
Pfiprava metodickych postupd v oblasti prevence a kontroly infekel ve zdravotnickych zafizenich

e , e . . UZivatelské jméno
yvéetné navaznosti na souvisejici legislativu (podrobnosti zde). | |

Odbornd podpora a metodické wvedeni zdravotnickych zafizeni pfi vytvareni lokdlnich programid

prevence a kontroly infekci podle poZadavkd nirodni a evropské legislativy (podrobnosti zde).

Odbornd pomoc pfi Fedeni epidemiologicky zavainych situaci ve zdravotnickych zafizenich

{podrobnosti zde).

odbornd podpora a metodické vedeni ldZkowych zdravotnickych zafizeni pfi wytvareni lokélnich
antibiotickych programid zaméfenych na uvailivé pouZivani antibiotik a kontrolu antibiotické —

, . . Prihlasit se
rezistence {podrobnosti zde). —_—

vzdélavani pracovniki specializovanych na prevenci a kontrolu infekei ve zdravotnickych zafizenich, a
to zejména lékafd a sester pro prevenci a kontrolu infekel (podrobnosti zde),

NRC HAI (nrc-hai.cz



http://www.nrc-hai.cz/?q=node/12

Narodm referenéni centri m Pro inf ﬁ:e sp ’
dravotnl nea B L r

S .r

Pracovnici
Odbornd stanoviska
Metodické postupy o
Vedouci: MUDr. Lucie Bare
Popis c¢innosti

Ndrodni referenéni centrum pro infekce spojené se zdravotni pééi bylo u dnutim Ministerstva zdravotnictvi v zafi 2012. Je zatlenéno do

rganizoeéni struktury Stétniho zdravotniho Gstavu o jeho dinr £ F Ngmggmg Na Hgmg‘;g Q,} ggm vg;;*nikgl ne ggmg
Vojenskoy fakultni nemocnici Prghg. S o

[3 Bodovd prevalenéni studie zaméfend ng vyskyt in

QRUQU NS D LSNED ddas

st 209)

fi fedeni cpudcmlolog:cky 2évainych situaci ve 2d




Standardy a meritelné ukazatele Antibiotickéeho
programu nemocnice

CHECKLIST PRO HODNOCENI ANTIBIOTICKEHO PROGRAMU
NEMOCNICE (APN): strukturalni indikatory

wre()

Standardy a méfitelné ukazatele Antibiotického programu nemocnice
1. Ustanoveni a cile programu

1.1.7a (Zelem podpory uvazlivého pouZivani antimikrobialnich léciv a omezovani vyskyt /3
antimikrobialni rezistence ustanovuje nemocnice specificky mezioborovy program /73~
Antibioticky program. 3

1.2.Cilem Antibiotického programu je dlouhodobé zachovani acinnosti antimikrobi7
|&Civ pro lécbu a profylaxi infekci, a to zajisténim vysoke kvality jejich pouzi
dalZimi intervencemi omezujicimi riziko vzestupu antimikrobialni rezistence.

Méfitelné ukazatele standardd 1.1, a 1.2.:

1.1.1. V nemocnici je ustanoven specificky antibioticky program.
1.1.2. Antibioticky program ma mezioborovy charakter.

1.2.1. Antibioticky program naplriuje urcené cile.

2. Zaméfeni a priority programu

2.1. Antibioticky program zahmuje viechna zdravotnicka pracovisté r
pouzivaji antimikrobialni [&iva, tj. lizkova i ambulantni,

2.2.ZaméFeni  Antibiotického  programu  vychazi  z klinické a
charakteristiky infekci komunitniho a nozokomidlniho plvodu, vyskytujicich se u
pacientt, kterym nemocnice poskytuje pedi.

2.3.Priority  Antibiotického programu odpovidaji struktufe, zaméfeni a povaze
poskytované zdravotni péce (tj. spektru klinickych disciplin, spektru o3etfovanych
pacientt, podilu intenzivnich lGZek, apod.).

Méritelné ukazatele standardd 2.1. az 2.3.:

2.1.1. Antibioticky program zahrnuje vSechna zdravotnicka pracovisté nemocnice, kde se
pouZivaji antimikrobialni 1éiva.



Systém sledovani nemocnicnich infekci:
izolaty z krve a cerebrospinalni tekutiny EARS—net
=> nove aplikace TESSy

Table 5: Microorganism and antimicrobial group combinations under regular EARS-Net surveillance

Microbiologické pokyny EARS-Net: Sz

Pokyny popisuiji a definuji mechanizmy rezistenci, navrhuiji Kiebsiella prewmoniae
metody doporucené k testovani/detekci téchto rezistenci a (KLEPNE)
obsahuji také odkazyan outline description of recommended
methods of detection, and references

to detailed descriptions of the methods for: Pseudomanas aeruginosa

(PSEAER)

1. Carbapenemase-producing Enterobacteriaceae

2. Extended-spectrum B-lactamase (ESBL)-producing
Enterobacteriaceae Acinetobacter spp (ACISPP)

3. Acquired AmpC B-lactamase-producing Enterobacteriaceae

o are . Streptococcus pneumoniae
4. Meticillin-resistant Staphylococcus aureus (MRSA) (STRPNE)

Fluoroquinolor

5. Glycopeptide non-susceptible Staphylococcus aureus Staphylococcas aureus

(STAAUR)

6. Vancomycin resistant enterococci

and Ei
(ENCFAI)

7. Penicillin non-susceptible Streptococcus pneumoniae



Table 4: Microorganism, specimen source and antimicrobial agent combinations under surveillance by

EARS-Net

Streptococcus pneumoniae (STRPNE)

blood (BLOOD);
cerebrospinal fluid {CSF)

Azithromycin (AZM)
Cefotaxime (CTX)
Ceftriaxone (CRO)
Clarithromycin (CLR)
Erythromycin (ERY)
Levofloxacin (LVX)
Moxifloxacin (MFX)
Norfloxacin {NOR)
Oxacillin {OXA)
Penicillin {PEN)

Staphylococcus aureus (STAAUR)

blood (BLOOD)

Cefoxitin (FOX)
Cloxacillin (CLO)
Ciprofloxacin (CIP)
Daptomycin (DAP)
Dicloxacillin (DIC)
Flucloxacillin (FLC)
Levofloxacin (LVX)
Linezolid (LNZ)
Meticillin (MET)
Norfloxacin (NOR)
Ofloxacin [OFX)
Oxacillin {OXA)
Rifampin (RIF)
Vancomycin (VAN)

Enterococcus foecalis (ENCFAE)

blood (BLOCD)

Ampicillin (AMP)
Amoxicillin (AMX)
Gentamicin-High (GEH)
Linezolid (LNZ)
Teicoplanin {TEC)
Vancomycin (VAN)

Enterococcus foecium (ENCFAI)

blood (BLOCD)

Ampicillin (AMP)
Amexicillin (AMX)
Gentamicin-High (GEH)
Linezolid (LNZ)
Teicoplanin {TEC)
Vancomycin (VAN)

Escherichia coli (ESCCOL)

blood (BLOOD);
cerebrospinal fluid {CSF)

Amikacin (AMEK)
Amexicillin-clavulanic acid (AMC)
Ampicillin (AMP)
Amaoxicillin (AMX)
Cefepime (FEP)
Cefotaxime [CTX)
Ceftazidime (CAZ)
Ceftriaxone (CRO)
Ciprofloxacin (CIP)
Colistin (COL)
Ertapenem (ETF)
Gentamicin (GEN)
Imipenem (IPM)

Escherichia coli (ESCCOL)

Levofloxacin {LVX)
Meropenem (MEM)
Meoxifloxacin (MFX)
Netilmicin (NET)

Norfloxacin (NOR)

Ofloxacin (OFX)
Piperacillin-tazobactam (TZP)
Palymyxin B (POL)
Tigecycline (TCG)

Tobramycin (TOB)

Klebsiella pneumonioe (KLEPNE)

blood (BLOCOD);
cerebrospinal fluid (CSF)

Amikacin {AMK)
Amoxicillin-clavulanic acid (AMC)
Cefepime (FEP)
Cefotaxime (CTX)
Ceftazidime (CAZ)
Ceftriaxane (CRO)
Ciprofloxacin (CIP)
Colistin {COL)
Ertapenem (ETP)
Gentamicin (GEN)
Imipenem (IPM)
Levofloxacin {LVX)
Meropenem (MEM)
Moxifloxacin (MFX)
Netilmicin (NET)
Norfloxacin (NOR)
Ofloxacin (OFX)
Piperacillin-tazobactam (TZP)
Paolymyxin B (POL)
Tigecycline (TCG)
Tobramycin (TOB)

Pseudomonas aeruginosa (PSEAER)

blood (BLOCD);
cerebrospinal fluid (CSF)

Amikacin {(AMK)
Cefepime (FEP)
Ceftazidime (CAZ)
Ciprofloxacin (CIP)
Colistin {(COL)
Gentamicin (GEN)
Imipenem (IPM)
Levofloxacin (LVX)
Meropenem (MEM)
Netilmicin (NET)
Piperacillin (PIP)
Piperacillin/Tazobactam (TZP)
Paolymyxin B (POL)
Tobramycin (TOB)

Acinetobacter spp. (ACISPP)

blood (BLOCOD);
cerebrospinal fluid (CSF)

Amikacin {AMK)
Ciprofloxacin (CIP)
Colistin {COL)
Gentamicin (GEN)
Imipenem (IPM)
Levofloxacin {LVX)
Meropenem (MEM)
Netilmicin (NET)
Paolymyxin B (POL)
Tobramycin (TOB)




The European Surveillance System (TESSy)
webovsky systém sbéru, validace, filtrovani, analyzy a publikovani
dat o AMR (priklad protokolu pro rok 2023)

Isolate Record Form Streptoc

Instructions: Please send data of the first blood andior cerebrospinal fluid isclate of every patient with an invasive
5. pneumaoniae infection. Send data on resistant and susceptible isolates; use 1 form per isolate.
[n] Indicates variable number in reporting protocol

[#] Laboratory Code

7] Date of sample collection {yyyy-mm-dd
[14] Isolate Id [10] Specimen [ Bisod (1 csF [7] Date of sampie collection {yyyy-mm-dd )

[11] Patient counter [12] Gender [ tan Ll Femate [ other L1 Unknown [13] Age (years)

[15] Hospital Id [16] Patient type O Inpatient DOmpatiem [ atrer [19] Date of Hospitalisation (yyyy-mm-dd)
Unknown

[17] Hospital Unit Type
[ internal medicine [ Peedistricsineonatal [ Paedistrics/necnatal 1o [ Surgery O Haematology/Oncology DDhstmn:s:Gynaemlog)'

[ intensive care unit [ Emergency department DlJmlogy ward [ Infectious disease ward [ Other [ Unknown

Antiblotic susceptibility tasting (S//R, zone and/or MIC)

26] SIR Zone diameter Gradient strip results 36) Reference
p
guidelines

{final

intarpretation [35] = [33] 34| Only EUCAST

[28] [31] [34]
Interpretation Disk load Interpretation Result Interpretation breakpoints

result of all I T
diffarant (SIR) {specify (SIR) (mg'L) (SIR) accepted

susceptibility test unit))
[25] performed)

Antibiotic

Oncacillin

Penicillin

Erythromycin

Clarnthromycin

Azithromycin

Cefotaxime

Ceftiaxone

Morfloxacin

Levofloxacin

Maoxifloxacin

[22] Serotype:




EARS- net: TESSY

AMR Reporting Protocol 2023 (europa.eu)

Reporting to TESSy .

Changes to current AMR metadata ....

Annex 1 AMR metadata ...

rd Form Staphy
rd Form En



https://www.ecdc.europa.eu/sites/default/files/documents/EARS-Net-reporting-protocol-2023_1.pdf

(europa.eu)

Czechia

Participating institutions
National Institute of Public Health
National Reference Laboratory for Antibiotics

Population and hospitals contributing data: coverage, representativeness and blood culture rate, Cxechia, 2zo017-2021

Estimated national population cowerage [
Geographical representativeness

Hospilal representalivensgss

Blood culture sets/1 ooo patient days

Laboratories contributing data: use of clinical breakpoint guidelines and participation in EARS-Net EQA, Czechia,
2017—2021

rameter |20y | 28 | 209 | 2020 | aom
ntage of laborataries using EUCAST ar EUCAST-harmanised guidelines 100 100 10:0 WO 100

tentage of laborataries licipating in EARS-Mel EQA 100 G oo NA

Annual number of reporting laboratories,® number of reported isolates and percentage® of isolates reported from
patients in 1ICUs, Crechia, 2z017—-2021

| aey | 0 ze8 | sy |  meae | 0 aem |
el N S ) R 3 Ml )l S B R
(n) fram ICU (m) from ICU n) fram ICU (m) [ul] (n) from ICU

%) (%) () (%) )

18 48 3650 9 &7 3565 16 48 3005 1 § 203 16

E. colf &3 3201

K. preumaniae L1 1230 9 7 438 1476

P peruginosa 44 411 37 L8
7 5 £l B2



https://www.ecdc.europa.eu/sites/default/files/documents/Antimicrobial resistance surveillance in Europe 2023 - 2021 data.pdf

Antimicrobial resistance surveillance in Europe 2023 - 2021 data.pdf

(europa.eu)

Percentage of isolates by patient sex (a) and age group (b), by bacterial species, Czechia, 2021

S. aureus
S. pneumoniae
E. faecalis
E. faecium

(b)

E. coli

imoniae

P. aeruginosa
Acinetobacter spp.
S. aureus

S. pneumoniae

E. faecalis

E. faecium

0-4 5-19
I 20-64 65 and over

40 60
Age category in years

Unknown



https://www.ecdc.europa.eu/sites/default/files/documents/Antimicrobial resistance surveillance in Europe 2023 - 2021 data.pdf

Infografiky ECDC

dokumenty, kde je velmi ilustrativné a
pochopitelné popsana situace zavaznych
patogenll a AMR: EARSS-net

Infographics about antimicrobial resistance

Antibiotics

be responsible

29

Antiblotic resistance

Antibiotics: be
responsible

The ability of bacteria to resist the
action of an antibiotic has become a
recognised global problem. Antibiotic

resistance severely limits the number

of antibiotics available for the
treatment of diseases

Antimicrobial
resistance in Europe

=0

Antimicrobial resistance
in Europe

Overview of the data on antimicrobial
resistance in Europe released in
2014

Growing resistance to
last-line antibiotics

Antibiotic resistance:
Growing resistance to
last-line antibiotics
Carbapenems are a major last-line

class of antibiotics to treat bacterial
infections.

Growing resistance to
last-line antibiotics

Carbmpas srms arem mmjor tast-iis e class o Fastiblotics o treat baclarisl (sfactions.

Eacharasr, 3 RELY GA < oy i m:-l—-u ---nau Pk

u-u [T -ﬂ.M
BT |

e i 2 v Pasarer o ﬁ’-"m‘a“

Carbapenem
consumpeion in
hesplals

Sp ek oooy e

g gl oo ek
Tpmrelk bl cah
[C—p—

P rmghonsd sprusd

Emdmrdc sl m

{ Infection control measures .

Everyone is resp-nsible.
Use antibiotics prudently!




2023 web ECDC — nejnovejsi reporty

Antibiotics ntimicrobial drugs, ar

that can kill or inhibit the growth of bacteria to
in people, animals and sometimes plants. B
antibiotic resistance when specific antibio
ability to kill or stop the growth of the
y resistant to certain antibiotics (intrins
). A ng problem is when some
to antibiotics, become

s (acquired resistance)

of the antibiotic

https://www.ecdc.europa.eu/en/
antimicrobial-resistance

Peer-reviewed publications

Latest outputs

Reports and news Videos and infographics

( Scientific and technical publications )

Increase in Escherichia coli isolates carrying blaNDM-5 in the European Union/European
Economic Area, 2012-2022

( Scientific and technical publ

Healthcare-associated infections acquired in intensive care units - Annual Epidemiological
Report for 2019

eiliance rep

B 1 Nearly 20 ooo surgical site infections reported during 2018-2020
= i

[ s
>C

( entific and technical publications )

Point prevalence survey of healthcare-associated infections and antimicrobial use in European
acute care hospitals 2016-2017

i = 2 WViay ZUL

( Scientific and technical public:

Healthcare-associated infections: surgical site infections - Annual Epidemiological Report for
2018-2020




G + ... vybraneé vysledky EARS-net
+I MRSA

m MRScoan

m £.faecium

m £./aecalis

m S.pneumoniae



Srovnani mezirocniho poklesu nebo
nartistu poctu MRSA

Staphylo al number lates tested (N) and pe
meticilin (MRSA) inc ence EU/EEA countries, 201

CR okolo 13 %
stabilni situace

Denmark

Na mapkach na
nasledujicim snimku
2005 - 2017 si
povSimnéte severskych
statd, které mély malo
MRSA jiz v roce 2005 a
dokazali jeste snizit !

9866



@ Proportion of Methicillin resistant Stap
ecoc aureus (MRSA) isolates in participating
M= 2005

Percentage resistance

@ Proportion of Methicillin resistant Staphylococcus
ecoc aureus (MRSA) isolates in participating countries in
[oE=n

© 2009

Percentage resistance

- < 1%

lto < 5%
S5to < 10%
10 to < 25%

25 to < 50%
. = 50%

Mo datareported orless than 10 isolates
[ Notincluded

- < 1%

1to < 5%
Sto < 10%
10 to < 25%

. 25 to < 50%
. = 50%

Mo datareported orless than 10 isolates
1 Notincluded

Figure 3.25. Staphylococcus aureus. Percentage (%) of invasive isolates with resistance to meticillin (MRSA), by
country, EU/EEA countries, 2017

g

1%
1% to ¢ 5%
5% to ¢ 10%
[ 10% to ¢ 25%

I 25% to ¢ 50%

- 50%

= No data reported or fewer than 10 isolates
1 Not included

@ Proportion of Methicillin Resistant Staphylococcus
{c aureus (MRSA)lsolates in Participating Countries in 2011

%.

Percentage resistance

. < 1%

e

- = 50%
No data reported orless than 10 isolates
1 Notincluded

Non-visible countries
[ Liechtenstein
[ Luxembourg




U.5. ENVIRONMENTAL PROTECTION AGENCY

Pesticides: Regulating Pesticides B snece
Recent Additions | Contactus  Search: O All EPA ® This Area
You are here: EPA Home » Pesticides » Regulating Antimicrobial Pesticides » Selectad EPA-registered Disinfectants

P Selected EPA-registered Disinfectants

PRI SRSl Current as of October 22, 2012
Home

Registration EPA’s Registered Sterilizers, Tuberculocides, and Antimicrobial Products Against Certain Human Public Health Bacteria and Viruses

Rx::::‘:;:::view These are listings of EPA's registered antimicrobial products effective against certain blood barne/body fluid pathogens, Mycobacteria tuberculosis (tubercle
bacteria), human HIV-1 virus, Hepatitis B, Hepatitis C viruses, as well as products classified as sterilizers. The use of EPA registered products effective against
Pesticide-Producing human bleod borne pathogens listed are in compliance with 0SHA's (Occupational Safety and Health Administration) Occupational Exposure to blood borne E
Establishments Pathogens (29 CFR 1910). = 1-800-858-7378

* 6:30am - 4:30pm PT (M-F)

Laws and Regulations . . . s .
Listings also include EPA registered products effective against Methicillin Resistant Staphylococcus sureus (MRSA), Vancomycin Resistant Enterococcus faecalis or Hot Topics:

International Issues faecium (VRE), human Norovirus (Morwalk like Virus), as well as products used for medical waste. The lists are organized alphabetically by product names and by .
P — numerical order of their EPA Registration numbers (EPA Reg#). . con

Reporting = Anthra;
) Information about listed products is current as indicated by the dates on the lists. If you would like to review the product label information for any of these Quick Resources:
Storage & Disposal products, please visit our product |abel system. Inclusion on this list does not constitute an endorsement by EPA. Ty N

Resfricted & Canceled . Pesticides?

S Environmental Protection Agency
ffice of Pesticide Programs

od Preservatives)

Uses * Lis! 43\ EP:—:(s Rei st_e|:e:1.i.rt\_'l1 crobia P:odu::s as Ster Ilfars_ ’PDf‘l ?;:\_ 164k, About DD:“ . o B * Ragulating Antimicrobial iSt H: EPA,S Registered Pl‘OduCh
e e e pe e e T e T N e Avainst Methicillin Resic
Registration . D: EPA's Registered antimicrobial Products Effective Against Human HIV-1 and Hepatitis B Virus ’PD— 2 utPD— ) - ?Z:is:auzrc;: i:.'jdl)r:iL:\arts ffeCtl‘ ¢ Agaln&t BlethICIllln Resl"tant
Bl i oo i s st o fua i S Y 200 a0 |2 P aphylococcus aureus (MRSA) and

]

Re:\stare: Antimicrobial Products Effective Against Noroy

(PDF) (7 py

: Reqistered Antimicrobial Products Effective Against Methicillin Resistant lo scin Resistant Enterococcous faecalis or faecium (VRE) (PDF) an(:Oln\"CIn ReSIStant Enterococc.lls faeca]ls
) erabie ‘ Voste T - . r faecium (VRE)

s Registered Antimicrobial Products for Medical Waste Treatment (PDF) (5 pp. About PDF’
st K: EPA's Reqgistered Antimicrobial Products Effective Against F) (5 pp, 66k, About POF)

ostridium difficile Spores {

January 9, 2009
ZPRAVY EPIDEMIOLOGIE A MIKROBIOLOGIE (SZU, PRAHA) 2010; 19(5)

Mikrobicidni ucinnost vybranych dezinfekénich pripravki
na nemocniéni kmeny Staphylococcus aureus

Microbicidal activity of selected disinfectants against hospital strains of Staphylococcus aureus

Véra Melichercikova, Zuzana Lanska, Petr Petras

Souhrn Summary

A% pf‘mpevku prezentujeme vysludl\y stanoveni ucmnosh clyf‘ dczmﬂukcmuh pflpravku na pét vybranych kIIlL,I]U
S. aureus. Tyto kmeny byly izolovany z prostiedi porodnického oddéleni jedné praZzské nemocnice, kde doslo
k hromadnému vyskytu stafylokokovych infekei u novorozenci. Pfi porovnani se sbirkovym kmenem S. aureus
CNCTC 5497 vykazovaly nékteré dezinfekéni piipravky u nemocni¢nich kment S. aureus snizenou G¢innost.

Testovane pripravky:
1. glukoprotamin, 2-propanol,KAS, ethanol
2. benzalkoniumchlorid, fenoxypropanol

3. benzyl -C12-18 . alkyldimethyl . ammoniumchlorides (benzalkoniumchloride)
19,9 g, N-(3-aminopropyl)-N-dodecylpropane-1,3-diamine (dodecylbispropylenetriamine)
4. peroxoboritan sodny a tetraacetylethylendiamin



HYGIENICKA STANICE HLAUNIHO MESTA PRAHY

RytiFska 12, 110 01 Praha 1

Tel.: 296 336 700, Fax: 224 212 335
WWW.HVGPRAHA.CZ. e-mail: SEKRETARIAT@HVGPRAHA CZ

Véc: Protiepidemicka opatireni u pacienta pfi vyskytu MRSA (methicilin rezistentni
Staphylocuccus aureus) — multirezistentni kmeny
- doporucovany postup

Terapie

1. Onemocnéni vyvolaneé MRSA se |léeci ATB dle citlivosti a po konzultaci s ATB
strediskem .

2. Doba lecby zavisi na typu infekce, minimalni doba lecby ¢ini 5 dni.

3. Kolonizace rany se antibiotiky nelééi, pouze se lokalné aplikuji dezinfekéni

prostredky (jodova antiseptika — Inadin, Braunol, Betadine redény 1:10, Braunovidon
ung, nebo nejédova antiseptika — Octenisept orig, Skinsept-mucosa.
Kolonizace dychacich cest rovnéz neni davodem k podani ATB, pouze pfi nosiéstvi
v nose se provadi eradikace aplikaci mupirocinu (Bactroban) ung. do nosu 3x denné
po dobu 5 dnu. Dale je mozno v této indikaci lokalné pouzit jodpovidon (BETADINE,
INADINE), chlorhexidin, triclosan, 4% tea tree oil a dalsi.

4. Obecné plati, ze u pacienta kolonizovaného MRSA by méla platit co nejvétsi
zdrzenlivost v podavani jakychkoli antibiotik!

DalSi nové pripravky napr na bazi: DOPORUCENE A UCINNE DEZINFEKCNI PRIPRAVKY

Deczinfekce rukou - Baktosept E, Septoderm, Septoderm gel, Sterillium (pripravky se nefedi
a aplikuji se na suche ruce)

POlyhexanidu = konzervaénl’ |a’tka, Deczinfekce pokoZiky — Betadine lig, Braunol, Septoderm (pripravky se neredi, pouZivaji se
antlmlkrobla'lné aélnny v koncentrovaném stavu)

Betain - povrchové aktivni slozka, snhizuje IOl e ine Qe (ouZil 1% roz(ol9, Brauncl ( pourit fedént 1:100)
povrchové napéti - odstranéni necistot, bakterii,

bunécného detritu ... a redukce bakterialnich
bIOfllml?I (vznikajl' i na kl?lil) Deczinfekce sliznic, viplach dutiny iistni- Skinsept mucosa ( piipravek se

netedi), Prontoderm gel light (dekontaminace nosni dutiny), ProntOral — dstni voda

Myiti viasii, vousit — Skinsan scrub péna. Prontoderm péna ( pro ocistu bez pouiiti vody)

Deczinfekce povichii otirdnim vodniym roztokem — Bacillocid rasant(pouzit 0,5%
roztok), Dezam OX(pouzit 2%), Desam GK(pouZzit 1% roztok), Persteril (pouzit 0.5% roztok)

(Prontoderm, Prontosan)

Deczinfekce ploch a povichn otiranim dezinfekcnimi ubrousky — St-tissues

De.'infeirce Po rehil iJOS'ff‘ff\’é’}}! — Desprej (pripravek se pouzivi v koncentrovaném stavu)
Dezinfekce pouZité ho instrumentaria a pomiicek denni poti'eby — Chirosan (pouzit
0,3 %0 roztok), Chiroseptol (pouzit 1% roztok). Korselex AF (pouzit 0,5% roztok)




Rezimova opatreni pri vyskytu MRSA

+

= jzolace pacienta — samostatny pokoj
pokud to neni mozné, alespor oddélit od ostatnich pacientd v pokoji
= bariérovy pristup
- ochranné pomucky (odév, rukavice, v pripadé potreby rouska)
- individualni vysSetifovaci a oSetfovaci pomucky
- rezim vstupu do pokoje
- dezinfekce rukou a predmétu
- vyména pradla a luzkovin
- opatreni pri pfevozu
zvlastni rezim odpadu — oznaceni

uklid s dezinfekci — 3x denné&; zavére€na dezinfekce pri propusténi, kontrolni
stéry

spoluprace s hygienikem

Nesmi vzniknout bariéra mezi osetrujicim personalem a klientem
podminéna strachem
z infekce MRSA

Mgr. Zdenék Fikr, B Braun, 17.5.2017



Narodni referencni centrum
pro infekce spojené se zdravotni péci: MRSA

www.nre-hai.cz/?q=node/38

y text Zadné vysledky Moznosti ~/
ECDC-ARHATI CDC-NHSN WHO sz0 ESCMID HIS SHEA JCcr MEDLINE guidelines dalsi odkazy

ETATNI
ZDRAVOTNI

Narodni referencni centrum pro infekce spojené se zdravotni pé&ci ® isray
Statni zdravotni tstav, Srobarova 48, 100 42, Praha 10, email: nrc-hai@szu.cz szU

home | o NRC ~ | surveillance ~ _ PKI program ~ | ABS program ¥ | vzdélavani ~ | publikace ~ | akce ~ | kontakty |

antibiotika -
Dilezite
biologicka bezpetnost

o MRSA
hodnoceni rizika vzdélavani
standardni opatifeni . . i L . Pfihlasovani do daldiho béhu
Informace k postupim prevence a kontroly MRSA najdete v knize Antibioticka politika a prevence kurzu pro piipravu specialistd

izolacni opatieni E £
infekci v nemocnici (podrobnosti zde) - autord Jindrdk V., Hedlova D., Urbdskova P. a kol., v kapitole SL%\.I;EEE]%akléolqirlozlgllgfegm bylo

Specifické postupy u vybranych skupin rezistentnich bakterii - MRSA na strané 657. pripadném dalSim béhu kurzu
. budeme informovat nejdiive v
LA poloviné roku 2020.

551

katétrové infekce

Zové infelk e Evropska PPS 2017
LIELIE L E Je Souvisejici guidelines:
. I . ECDC uveiejnilo k 15.11.2018

epidemické epizody ) ) ) prvni wysledky PPS-EU-2017

. . Management of Multidrug-Resistant Organisms In Healthcare Settings (CDC, 2006) (podrobnosti zde). Kompletni
multirezistentni mikroby zavéretna zprava bude

L Systematic literature analysis and review of targeted preventive measures to limit healtcare-associated pravdépodobné uvefejnéna do
obecné zasady : = U - e konce roku 2019.
infections by meticillin-resistant Staphylococcus aureus (ECDC, 2014)

- Guidelines for the control and prevention of meticillin-resistant Staphylococcus aureus (MRSA) in
G-tyinky-MDR healthcare facilities J~| (HIS, 2006) Prihlaseni
G-ty€inky-CRE Strategies to Prevent Methicillin-Resistant Staphylococcus aureus Transmission and Infection in Acute
VRE Care Hospitals (SHEA, 2014 Update) UZivatelské jméno
Guide to the Elimination of Methicillin-Resistant Staphylococcus aureus (MRSA) Transmission in Hospital
Settings, 2nd Edition (APIC, 2010)

Clostridium difficile

noroviry
Guide to the Elimination of Methicillin Resistant Staphylococcus aureus (MRSA) in the Long-Term Care

legioneloza .
Facility (APIC, 2009)

tuberkuloza . o . . - S .
Guide to the Elimination of Methicillin-Resistant Staphylococcus aureus (MRSA) Transmission in Hospital Zaslat nové heslo

chfipka Settings - California Supplement (APIC, 2009)

koronaviry Prevention and control of methicillin-resistant Staphylococcus aureus JA-| (ESCMID, 2009) PhhIasit se

guidelines — odkazy




MRSA:

priklad doporuceného postupu

Treatment of methicillin-resistant
Staphylococcus aureus (MRSA):

updated guidelines from the UK

http://bsac.org.uk/wp-
content/uploads/2020/01/2019-MRSA-
Guideline ConsultationCopy.pdf
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http://bsac.org.uk/wp-content/uploads/2020/01/2019-MRSA-Guideline_ConsultationCopy.pdf

Proporce Rv % (CR 34 az 39 % !)
E. faecalis —HLAR (gentamicin) 2017

Enterococcus faecalis. Percentage (%) of invasive isolates with high-level resistance to gentamicin,
by country, EU/EEA countries, 2017

1%

[ 1% to < 5%

1 5% to < 10%

e 10% to ¢ 25%

I 75% to ¢ 0%

I = 507

== No data reported or fewer than 10 isolates
[ Not included

Non-visible countries

[ Liechtenstein

B Luxembourg
Malta




Streptoccus pneumoniae : 2014 - 2017

‘ CR jen malé procento necitlivych k penicilinu (3,2 — 5,8 %)
(nejlépe je na tom BE (max 1,3 %) ... nejhlre CY (az 45%! ... ale
okolo 25% a vyse maji i SK, FR, BL, RO, MT)

Streptococcus pneumoniae. Percentage (%) of invasive isolates non-susceptible to macrolides, by
EU/EEA countries, 2017

CR relativné nizké %
necitlivé k makrolidim:

6,7 —9,3%




G = ... vybraneé vysledky EARS-net
m £.col

m Pseudomonas aeruginosa

m Klebsiella pneumoniae

m Acinetobacter spp.



I http: f v, rivm. nljearss/Images/EARS5 %20 2008 _fi... v
| @ | uc|(usz80) B ® 140% - = -
Antibiotic resistance from 2001 to 2008 éR
Table 3. Proportion of antibiotic non-susceptible isolates in percent
Pathogen Antimicrobial classes 2001 2002 2003 2004 2005 2006 2007 2008
S. preumoniae Penicillin R <] <l <] 2 <] <l <] <l
Penicillin 4R 7 3 2 6 4 2 4 3
Macrolides I4R 2 4 2 4 2 3 3 3
8. aureus Oxacillin/Methicillin R 6 6 6 9 13 12 13 14
E. coli 42 45 45 47 50 56 56 60
Aminoglycosides R 6 6 5 5 6 G 7 b
Fluoroguinolones R 3 10 13 16 20 23 24 26
3rd gen. Cephalosporins | 2 l l 2 2 5 7 ]
E. faecalis Aminopenicillins [4+R 3 2 4 <l <] 2 3 2
HL Aminoglycosides R 38 39 44 43 45 43 49 49
Glycopeptides R 2 <] <] <l <] <] l <]
E. faecium Aminopenicillins [4+R 67 T3 80 8l o2 b0 ul b4
HL Aminoglycosides R 33 35 48 43 6o 74 79 T3
Glycopeptides R 2 o 3 3 14 4 f Gl
<[__K.pneumoniae ___Aminoglycosides R 36 38 43 42
Fluoroquinolones R 38 47 48 52
3rd gen. Cephalosporins R 32 33 46 48
P. aeruginosa Piperacillin R 21 29 30 27
Ceftazidime R 40 3l 33 44
Carbapenems R 3l i3 36 29
28 30 34 45
Fluoroquinolones R 45 438 43 46




five antimicrob

Distribution of isolates: fully susceptible and resistant to one, two, three, four and

lal groups (among isolates tested against aminopenicillins, fluoroguinolones, third-generation

cephalosporins, aminoglycosides and carbapenems), EU/EEA countries, 2017

Country (includedisolates/totalreported isolates)

Finland (2636/5315)
lceland {119/ 213)
Norway (3725/3734)
Denmark (4875/5123)
Netherlands (6677 6687)
Estonia (399/788)
Austria (4748/5381)
Germany (10314/21085)

Slovenia (1,383/1,435)

< Czech Republic (1,429/3,201)

France (1256113

Luxembourg {433/ 4
Portugal (6137 /6452)
Belgium (3761/ 4676)
Lithuania (835/852)
Greece (1,300/1,472)
Croatia (1,091/1,160)
Malta (314/314)
Latvia (192/205)
United Kingdom (24405, 31579)
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Pseudomonas aeruginosa. Percentage (%) of invasive isolates with resistance to fluoroquinolones, by
country, EU/EEA countries, 2017
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Klebsiella pneumoniae JDistribution of isolates: fully susceptible and resistant to one, two, three and
four antimicromrate
aminoglycosides and carbapenems), EU/EEA countries, 2017
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Klebsiella pneumoniae. Percentage (%) of invasive isolates with resistance to third-generation
cephalosporins, by country, EU/EEA countries, 2017
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third-generation cephalosporins and aminoglycosides, by country, EU/EEA countries, 2017
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Acinetobacter!

Acinetobacter spp. Distribution of isolates: fully susceptible and resistant to one, two and three
antimicrobial groups (among isolates tested against fluoroquinolones, aminoglycosides and carbapenems),
EU/EEA countries, 2017
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s R. MADAR, R. PODSTATOVA, J. REHOROVA Prevence
nozokomialnich nakaz v klinické praxi

Nozokomialni nakazy maji negativni dopad na zdravotni péeci,
jsou pricinou prodluzovani hospitalizace, zvysenych nakladt
na lecbu a vyssi mortality. Je tedy nezbytné nutné, aby vsichni
zdravotnicti pracovnici védeli jak témto nakazam zabranit.
Kniha Prevence nozokomialnich nakaz pro praxi obsahuje
konkrétni Iékarské a oSetrovatelské postupy nutné pro
prevenci, v€asné odhaleni a IéCbu nejcastéjsich nakaz. Autori
vychazeji nejen z nejnovejsich poznatkdl z oboru, ale také
platnych Ceskych a evropskych smeérnic. Kniha je urcena vsem
lékardim a sestram v praxi, studenttim lékarskych
zdravotnickych a oSetrovatelskych fakult. Dale poskytuje
praktické rady hygieniklim a epidemiologtim v terénu,
zdravotnickym pracovniklim v domovech diichodcg,
agenturach domaci péce a dalSich zdravotnickych zarizenich.
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