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KLINICKA MIKROBIOLOGIE

Laboratorni
diagnostika




Esencialni role chirurgické intervence

pred vyplachem (CFU/ml) po vyplach (CFU/mI)
Escherichia coli 10*6 10%*2
Escherichia coli hem. 10*5 neg
Enterococcus faecalis 10*6 neg
Pacient 17§ Bacteroides fragilis 10*5 neg
Clostridium sordellii 10*5 neg
Clostridium bifermentans 10*5 neg
Bacteroides thetaiotaomicron 10*5 neg
Escherichia coli hem. 10*6 10*3
Enterococcus faecalis 10*4 10*3
Pacient 24 proteus mirabilis 10*3 neg
anaeroby neg
) Escherichia coli 10*7 10*6
Pacient 3‘I Klebsiella pneumoniae typ Il 10*5 10*4
anaeroby neg
Escherichia coli hem. 10*5 10*5
Escherichia coli 10*5 10*4
Pacient 4§ Pseudomonas aeruginosa 10*4 neg
viridujici streptokoky neg 10*5

anaeroby neg



Podminky

Spontani bakterialni

- . . transportu;
Laboratorni vySetfeni Klinicky validni material . ,p Ly
optimalni Cas
transportu
Aerobni a anaerobni kultivace 10-50 ml peritonealni tekutiny, PT <1 h nebo
Mikroskopické vysetieni dle Grama aspirat pfi4 °C

peritonitida
/Ascites;

Sekundarni
peritonitida;

Terciarni
peritonitida;

Peritonitida spojena
s peritonealni
dialyzou

Hemokultivace

2-3 sety hemokultur

PT, nemrazit

Mikroskopické a kultivacni vySetifeni na
mykobakteria

Peritonealni tekutina, aspirat nebo
tkan

Peritonealni tekutina, aspirat nebo PT <1 h nebo
Molekularné biologické vysetieni (PCR apod.) . P v 4o

tkan pfi 4 °C
Mykologicke vySetfeni (mikroskopie + Peritonealni tekutina, aspirat nebo
kultivace) tkan
Mikroskopické vySetfeni na pfitomnost Stolice, peritonealni tekutina, ZIuc, PT<1h

parazitl a vajicek

duodenalni aspirat




PRED VYPLACHEM

Foto: MUDr. H. Cahovd, VFN

PO VYPLACHU




 Odbér ma byt proveden aseptickou punkci nebo
pri operaci, nikoliv cestou zavedené drenaze.
Vzorky musi byt odebrany prisné asepticky.

e Lze provést odbéer do hemokultivacni lahvicky

e Vytéer nebo stér z dutiny brisni je zcela
nevhodny, protoze nelze provést kompletni
mikrobiologickou diagnostiku

*Gurlich R. Adamkova V.,UIrych J. et al. Zakladna principy diagnostiky a lé¢by sekundarni peritonitidy — doporu€eni odbornikd s podporou SIS. RvCH6(93);334-352; 2014
«Cornaglia G, Courcol R, Herrmann JL et al. European Manual of Clinical Microbiology Ed 1st, ESCMID, 2012

*Mandell G, Bennett JE., Dolin R. Principles and practise of infectious diseases, Ed 7t, Philadelphia: Churchill Livingstone, 2010.

eMurrav PR. Baron EJ. Joraensen JH et al. Manual of Clinical Microbioloav. Ed. 9t Washinaton DC: ASM Press American Societv for Microbioloav. 2007.



Zena 28 let

OA: m. Crohn na imunosupresi, od 23.6. nasazena biologicka
terapie infliximabem

AA: PNC, cefalosporiny

1.7. vySetrena pro bolesti a kozni nalez na amb, dg. herpes
zoster, predpis Herpesin 800mg tbl po 4 hod.

Opakované zvracela, prujem nebyl, teplotu si
nemerila, zimnice, tresavky negovala. Analgetika bez efektu
(Tramal a 12h, Novalgin a 4h), neztisSitelné bolesti.

7.7. Prijata pro susp. rozsahly ,erysipel” pravého
boku, cirkularné pravé dolni koncetiny, inguiny, bilateralné
s presahem pres stredovou caru.

Konzultovano ATB stredisko: vzhledem ke Crohnove chorobé
neni podani klindamycinu vhodné, PNC vylouceny pro
alergii, stejnée tak i cefalosporiny. Doporucen linezolid i.v



3.7.

e 8.7 ve 3:15 nalezena sestrou febrilni, bez
kontaktu, areaktivni zornice, spontanné
ventilujici, ale tachypnoe s lapavymi
dechy, tachykardie, hypotenze. Privolan
resuscitacni tym.

e Po stabilizaci stavu -> chirurgické konzilium, susp.
na rozsahlou flegmonu brisni stény, CT nalez
koreluje s klinickym, vzhledem k zavaznosti stavu
indikovana urgentni revize na sale.



Foto: MUDr. K. Chrz, VFN



Foto: MUDr. K. Chrz, VEN; ¢






: MUDr. K. Chrz, VFN



Mikrobiologické nalezy

e 8.7.tkan+sekret — E.coli 10’ CFU/ml, KI. Oxytoca
103 CFU/ml, Bacteroides ovatus, Clostridium
ramosum, Clostridium tertium - masivne

e krk- C. albicans, nos STKN
e moc negativni,
e odsav DC—-C. albicans



Laboratorni nalezy
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Laboratorni nalezy Il
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peroperacni odbér biologického materialu — NE
STERY (mikrobiolog pfitomen)

empiricka antibioticka lécba je indikovana soucasné
s chirurgickym osetrenim a na zakladé kultivace je
konvertovana na cilenou ATB |écbu

na riziko nekrotizujici IKMT upozornuji nejen vysoké
markery zanétu, ale také znamky ischemie (laktat) a
znamky myonekrozy (kreatinkinaza)

biologicka lécba = riziko infekce!!!l



2CH-LC 1 od 26.08.16 - pfihlaZen: Adamkowa Vaclava MUDr. [ E=a —

Chorobopis  Centralni karta Ordinace Vysledky Diar Ucet Tisky Sluzby

B 5T B ve- il o7 B P S H i@ WP FFENEE O s EF G

~ Powichtéla(m2l= 1.89:BMI= 28,34 :Vptka=168; = KS'_”kaCB Mu? 1942
Dokurz zo dne: 04.10.2016  07:35 [+ | [|d][d ][« [ »][P]] © [afw] (7] Tisk < Havizko ’
AAUTLEIN vdld RUTTIINoVErnid, s Crmurgicre ndrirdug -~

tésna stenoza AVA 0,9-1 cm®2, AVAI 0.59 cm*2/m*2, PG max/mean 53/34 mmHg
stfedni regurgitace 2+
Mitralni regurgitace 2-3+ dle TEE, ke konzervativnimu postupu
restrikce zadniho cipu, fibrotické zmény
ICHS chronicka, stp. IM anamnesticky, k CABG
stenoza proxamalni BElA 50% (FFR 0,79/FR 0.82), stfedni RIA 60% (FFR 0,66/FR 0,62),
precbliterace ACD na margo, RCx | 50%, RMS2 60% dle SKG 7/2016
EF LK 31%, téZka hypokineza aZ akineza bazalni poloviny zadni stény
kratké b&hy NSKT dle telemetrie
Chronické srdeé&ni selhani v.s. pfi ICHS a chlopennich vadach, EF LK 31%, NYHA [lI-V
stp. levostranné kardialni dekompenzaci 6/2016
téZka smiSena plicni hypertenze PAMP 46 mmHg, PAR 4.4 WU, Cl 2.6 L/min/m*2 pfi A0S a
srd. selhani
CHOPM, téZka obstrukce v periferii, na terapii od 6/2016
Dyslipidémie na farmakoterapii
Stp. operaci pupecni kyly asi 2011
Stp. fraktufe levé dolni kongetiny asi 1986
Stp. operaci prostaty asi 1987
Zastin&ni v oblasti dolniho plicniho pole vpravo dle RTG - bez prikazu patologie dle CT

m

Rodinna anamnéza: nevyznamna

Alergie: pacient alergie na léky neguje.

Farmakeologicka anamnéza: Verospiron 25 mg thl 0-0-1. Furon 40 mg thl 1/2-1/2-1/2, Anopyrin 100
mg tbl 0-1-0 - ex 25 08, Torvacard 20 mg tbl 0-0-1, inh: Formano 1-0-1,

Socialni anamnéza: starovni dichod

Abusus: koufeni — omezil na 3/den, alkohol — pfileZitostné, drogy - 0

Operace: 29.8.2016 Dr Mikulenka., AVR bio 23 a CABG % 3
492016 Revize sternotomie, implantace WVAC syst.
17.9. 2016 Revize, extrakce OS5 materialu, VAC
229 2016 Revize rany, reimplantace WAC syst. B
27.9.2016 reimplantace WAC systému
3102016 reimplantace WVAC syst.

Status preasens:

S: citi se dobfe, bolesti nema

O: afebrilni, KP kompenzovan, WAC funkéni na kontin. podtlak 125mmHg, dychani Eisté sklipkové bez vedlejiich
dechowych fenomeénu, bficho prohmatné, nebalestivé. bez hmatné rezistence. DKK bez znamek ischemie &i TE, LDK:
rana po odbéru WSM zhojena.

D: nalaéno, po wwkonu3 + bilkovinné pfidavioy

Medikace: (medikace jsou uvadény s fazowym posunem "poledne-veder-rano”)
Fraxiparine 0,6 ml inj. sol. s.c. a 12 hod. (22:00, 10:00 hod.)

Cordarone 200mg tbl. 0-0-1 p.o.
Egilok 25mg tbl. 0-1-1 p.o.
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Vzorek

Citliwosti

je rozpracovan ...

Vzorek je rozpracovan ...

Disky: OHR=C 30|ER¥Y=C,6 27 |CLI=C, 27|00T=C, 30|GEN=C, 21 |TET=C, 25 |CIP=C, 215
tx: wiz primokultura Disky: NE MIC: HE

Disky: O¥2=C | MIC: NE

tx: negativni Disky: WNE MIC: HE

Disky: OX2=C | MIC: NE

tx: nmegativni Disky: NE MIC: HE

tx: nmegativnl Disky: NE MIC: NE

Disky:
tH: vi=

Digky:
tix: wiz

Disky:
tx: wiz

CHR=C 30| ERY=C, 27 | CLI=C, 25| C0T=C, 30| GEN=C, 20 |TET=C, 30 | CIF=C, 27
primokultura Disky: NE MIC: HE

CHa=C, 30 |ERY=C, 27 |CLI=C, 25| C0T=C, 30| GEN=C, Z0 | TET=C, Z5 |CIEF=C, 30
primokultura Disky: NE MIC: HE

OHa=C, 30 |ERY=C, 27 |CLI=C, 25| 00T=C, 30 | GEN=C, Z0 | TET=C, Z5 |CIE=C, 30
primokultura Disky: NE MIC: HE

tx: negativni Disky: WNE MIC: HE
tx: nmegativnl Disky: NE MIC: NE

tx: nmegativni Disky: NE MIC: HE

Disky:

Disky:

NE MIC: NE

HE MIC: HE kv: ojedinéle

tx: BéZnd fldra hornich cest dychacich Disky: HE MIC: HE

tx: megativni Disky: NE MIC: HNE
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C-reaktivni prot.
Prokalcitonin
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reimplantace VAC reimplantace VAC reimplantace VAC  reimplantace VAC



* Urychleni hojeni

 Monitorace zanétlivych parametru 1. den po
vymene

 Porovnani mikrobiologického nalezu a

markerd zanétu =>W



KLINICKA MIKROBIOLOGIE

Interpretace
nalezu




Interpretace kultivacnich nalezu

Rust mikroorganismu ve vySetrovaném vzorku
nemusi vzdy znamenat pritomnost infekce!!!

Kontaminace: zaneseni cizorodych mikrobt béhem odbéru
nebo zpracovani vzorku (z kuze, z prostredi...)

Kolonizace: pfitomnost mikroorganism, véetné
potencialnich patogenu, ale ktefi nevyvolavaji danou infekci
(normalni mikroflora orofaryngu, gastrointestinalniho traktu
apod.)

Signifikantni patogen: interpretace v kontextu klinického
obrazu; mista odbéru; metody odberu a zpracovani vzorku;
kvantity nalezu



Contents lists available at ScienceDirect

EBioMedicine

journal homepage: www.ebiomedicine.com

Research Paper

A Broad-Spectrum Infection Diagnostic that Detects Pathogen-Associated @Cmmrk
Molecular Patterns (PAMPs) in Whole Blood

Mark Cartwright *!, Martin Rottman *>!, Nathan 1. Shapiro ¢, Benjamin Seiler?, Patrick Lombardo?,
Nazita Gamini ¢, Julie Tomolonis ¢, Alexander L. Watters ¢, Anna Waterhouse ¢, Dan Leslie ¢, Dana Bolgen °,
Amanda Graveline ¥, Joo H. Kang ¢, Tohid Didar ¢, Nikolaos Dimitrakakis ¢, David Cartwright ¢,

Michael Super ?, Donald E. Ingber *¢-¢*

 Wyss Institute for Biologically Inspired Engineering at Harvard University, Boston, MA, United States

b Hopitaux Universitaires Paris lle de France Ouest (AP-HP), UMR INSERM U1173-UFR SSSV Université de Versailles St Quentin en Yvelines, Montigny, France
© Department of Emergency Medicine, Beth Israel Deaconess Medical Center and Harvard Medical School, Boston, MA, United States

d Vascular Biology Program, Boston Children’s Hospital and Harvard Medical School, Beston, MA, United States

® Harvard John A. Paulson Schoal of Engineering and Applied Sciences, Cambridge, MA, United States
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FIGURE 1. Immune-inflammatory response model in patients with surgical infection, medical infection and surgical insult.
The Y axis represents the level of immune-inflammatory response. The ebb represents a dynamic change of the immune-
inflammatory status. Tissue damage, as well as a stress humoral and neural response, evoked by operative insult can mobilize
danger-associated molecular patterns (DAMPs) and alarmins which subsequentily spillover into the circulation, activate immune
cells and then lead to overwhelming inflammatory processes [18-22]. Accompany with the increased nonspecific
inflammatory response, the surgical patients” ability to mount an effective defense against invading pathogens is suppressed
which increases the susceptibility to infection [11,12]. In surgical patients, DAMPs and alarmins can act synergistically with
pathogen-associated molecular patterns (PAMPs) to further stimulate immune cells, and further lead to deteriorative
proinflammatory response and immunosuppression with an increased risk of multiorgan dysfunction and death

Cui and Fang: Pathogenesis of infection in surgical patients. Curr Opin Crit.Care 2015



KLINICKA MIKROBIOLOGIE




Valné zasedani OSN, zari, 2016

"Je odhadovano, Ze pokud bude rezistence
narustat stejnym tempem jako dosud, bude
v roce 2050 nelécitelna

infekce vyvolana multirezistentnim
mikrobem nejcastejsi pricinou umrti"



“It is not difficult to make microbes resistant to penicillin ....

.... The time may come when penicillin can be bought by anyone
in the shops. Then there is the danger that the ignorant man may
easily underdose himself and by exposing his microbes to non-lethal
quantities of the drug make them resistant.”

Alexander Fleming's Nobel Lecture, 1945
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Role ATB v prirodé

 Sekundarni metabolity (Waksmann 1961 —
neovlivnuji v prirodé zadné procesy)

e Jsou produkovany v pozdni fazi bakt. rustu

 Produkce ATB je mnohastupnovy proces
zahrnujici u€ast mnoha genu => komplexni
anabolicky proces, ktery se evoluci neztratil ani
nezmensil => zfejmy duvod k existenci????



Signalni molekuly

 Symbioticka koexistence v biofilmu
* Kontrola transkripce a translace

e Nizka koncentrace ATB => aktivace promotoru =>
zmeény ve virulenci, metabolické aktivity...

e Dualni role zavisla na davce — vysoka koncentrace
— inhibice; nizké koncentrace — zmény transkripce

Goh et al.,2002



e Mnoho prirozenych producentu ATB nese geny
rezistence €asto na stejném clustru

* Antibiotika a jejich prekuzory jsou starsi nez
aminokyseliny

* Antibiotika mohou byt nejstarsimi
biomolekulami

Allen et al., 2010
Baltz, 2008



e Antropogenni uzivani ATB pusobi signifikantni
zmeny v bakterialnim ekosystému, ale aktualni
koncentrace antiinfektiv, kterému je populace
bakterii vystavena, je ve vétsiné pripadu
neznama

 =>role ATB v objeveni se rezistence je stale
kontroverzni

Kiimmerer, 2003, 2004
Bhullar et al., 2012



Syrian Refugees: Flight Into the Unknown

MARCH 2015
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EXPLORE
By the Numbers

Antibiotic
Resistance

Since the 1950s farmers have
fed antibiotic growth promoters
(AGPs) to livestock. Overusing
these substances can create
superbugs, pathogens that

are resistant to multiple drugs
and could be passed along to
humans. Mindful of that, com-
panies such as Perdue Farms
have stopped using the drugs
to make chickens gain weight
faster. Since Denmark banned
AGPs in the 1990s, the major
pork exporter says it's producing
more pigs—and the animals get
fewer diseases. Says Centers for
Disease Control and Preven-
tion epidemiologist Tom Chiller,
“Antibiotics are miracle drugs
that should only be used to treat
diseases.” —Kelsey Nowakowski

ANTIBIOTIC

0%

of all antibiotics sold in the U.S. are
given to poultry and other livestock.

ANTIBIOTICS SOLD IN THE U.S.

30 million pounds

29.9

to give to
20 livestock
10

_o 17

to treat sick
1] ’ people
_— 1 1

2001 2005 20m

THE POULTRY CASE STUDY

Amaricans today eat three times as much poultry as they did in 1960. Since
most U.S. chickens are raised in large, crowded facilities, farmers feed them
antibiotics to prevent disease as well as speed their growth.

MEAT CONSUMPTION IN THE U.S.
100 pounds per person per year

Beef
80
60 =
Pork ~
A S T
b 4 "F\' \/\J,»\f\' ‘J,"\,ﬁ_/\.;r. </ ~—|,

Chicken "

20 =

Turkey

Wi T T ! T T T T T
1630 1840 1950 1960 1870 1980 1990 2000 2010

ANTIBIOTICS AS GROWTH PROMOTERS .
They help chickens grow bigger ...chaaper
faster, making the meat... for the consumer.

e 0324

In 1960 it took 63 days to grow a
broiler. a pound
In 2011 it took 47 days to grow a S 1 29
e e e 5.4-pound .
one. a pound

*2011 dollars, adjusted for inflation

COST OF ANTIBIOTIG-RESISTANT INFECTIONS TO U.S. HEALTH SYSTEM, 2013

S21-34 billion

The low-end figure is more than double
the Centers for Disease Control and
Prevention's 2013 budget.

.\\\

|
HOW RESISTANCE =

DEVELOPS
AND SPREADS \

1. %

Antibictics can be given
1o livestack in their feed
or sprayad on them,

to be ingested when
the animals groom
themsalves,

2

The bacteria causing an
infection are usually not
resistant to drugs

3.

Superbugs can be
passed to humans
in many ways.

CASES OF ANTIBIOTIC
RESISTANCE IN AMERICANS, 2013

2,043,400

linesses

23,000

Deaths

#

When antibiotics
kill the nonresistant

Drug-resistant
bacteria can

linger on improperly
cooked meat.

HOSPITALIZATION TIME
-

Resistant bacterial infections 12.7 nights

Nonresistant 6.4

Resistant bacterial infections double risk of

death compared with nonresistant infections.

e S TR
INVEANY
B

s Vs P L

can be naturally
drug resistant. bacteria... flourish.

3, <

Farmworkers aften
have direct contact
with animals.

the resistant ones—
the superbugs—can

) B3

of grocery
store chicken
sampled ina
2013 study had
resistant E. coli.

Fertilizer or water con-
taining animal feces
can spread superbugs
to food crops.

A
2
QO9%%%
2%%%%
o i O

to livestock have been
reviewed by the FDA.

DN
N
D
o

GHAPHIC: ALVARO VALIFID. SOURCES: NATURAL RESOURCES DEFENSE COUNCIL; CDC; USDA;
ALLIANGE FOR THE PRUDENT USE OF ANTIBIOTICS; NATIONAL ANTIMICROBIAL RESISTANCE MONITORING SYSTEM



Trendy a soucasné problémy rezistence

e Ne ESKAPE, ale ESCAPE!!!

e Enterococcus faecium

e Staphylococcus aureus

* Clostridium difficile

* Acinetobacter baumannii
* Pseudomonas aeruginosa
* Enterobacteriaceae




Rezistence E. coli
(srovnani mocovych studii 2005, 2011, 2016)

60 -
® E. coli (n=1347); 2005
50 -
m E. coli (n=2683); 2011
43,4433
40 " E. coli (n = 3276): 2016

rezistence (%)
[ L)
[

20 1
10 -
0 -
ampicilin AMC/AMS ko-trimoxazol nalidixova k. ® nitrofurantoin® cefotaxim
(2005) / f* J

ciprofloxacin v, - *

Data: NRL pro ATB, mocova studie PSMR



?o'ég Surveillance Atlas of Infectious Diseases

Antimicrobial resistance - Escherichia coli - Third-generation cephalosporins - Resistant (R) isolates proportion
. Data by Country and Year. Current time period: 2015
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Biologicky material OBSAH DUTINY BRISNI

Laboratorni éislo FD1&60927 Dqg. E5T72
Zdravotnické =zarizeni VFH HS 22041

Oddéleni I. chirurgicka klinika - JIP I.

Lékar Hedcitelneé IéPfodb. 02004075 S/ 5T1

Datum a doba prijmo 02.07.2016 18:15
Datum a doba odbéru 02.07.2016 14:40
Datum a doba nkontceni 04.07.2016 07:51
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Frimoknltara

| 1.Escherichia coli haemolytica| Zirokospektra betalaktamaza negativni 10*6 CFU/1
ml

PonnoZeni

wviz primokunltura

amoxicilin klavolanat R
amikacin s
ampicilin R
ampicilin sunlbaktam R
ciprofloxacin C
chloramfenikol C
kolistin C
kotrimoxazol R
cefepim C
C
C
C
C
C
C
C
B
C

Pacientka uzivala
amoxicilin/klavulanat 2
mesice pred vykonem!!!!

cefuroxim

cefotaxim

ceftazidim

ertapenem

gentamicin

imipenem

meropenem

piperacilin tazobaktam
tigecyclin
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ecac Surveillance Atlas of Infectious Diseases

Choose Data Antimicrobial resistance - Pseudomonas aeruginosa - Carbapenems - Resistant (R) isolates proportion

Data by Country and Year. Current time period: 2015
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Ceftolozan/Tazobaktam

* Cefalosporin s In vitro
protipseudomonadovy e Pseudomonas
m ucinkem + inhibitor aeruginosa, véetné
betakatamazy?! rezist. kmenQ?!
* Fixni pomér 2:11 e Escherichia
coli, véetné ESBL+!
* Klebsiella
pneumonia, vcetné
ESBL+ !

* Omezena ucinnost
proti anaerobim?

* Minimalni uc¢innost
na G+bakterie?

* Neucinné na

In vivo

oecUTI
eclAl4>

Fatrmakokinetika

* Prinik do plic?

 Rychla tkanova
distribuce?

* Minimalni akumulace?

* Renalni exkrece?

* Nizka vazba na pl.
bilkoviny?

* Min. interakce na P4503

—KPC, MIBLt
Zhanel et al. Drugs. 2014;74:31-51.

Hong et al. Infect Drug Resist. 2013 Nov 29;6:215-223.

Data on file, Cubist Pharmaceuticals.

Wagenlehner et al. ECCMID 2014, Barcelona, Spain (eP449).

Eckmann et al. ECCMID 2014, Barcelona, Spain (P0266a).




ASPECT-cUTIY2 mMITT

(n =398)

Age, y, mean (range) 49.1 (18 to 90) 48.1 (18 to 87)

1.
2.

Sex, n (%)

Male 105 (26.4) 103 (25.6)

Female 293 (73.6) 299 (74.4)
Diagnosis, n (%)

Pyelonephritis 328 (82.4) 328 (81.6)

Complicated lower urinary tract infection (cLUTI) 70 (17.6) 74 (18.4)
Baseline creatinine clearance (mL/min), n (%)

>80 (normal) 247 (62.1) 274 (68.2)

50 to 79 (mild renal impairment) 116 (29.1) 100 (24.9)

30 to 49 (moderate renal impairment) 31(7.8) 27 (6.7)
Urinary catheter at baseline?, n (%) 11 (2.8) 10 (2.5)
Diabetes (%) 42 (10.6) 40 (10)
Hypertension (%) 125 (31.4) 119 (29.6)
Bacteremia (%) 29 (7.3) 33(8.2)

Cubist Clinical Study Report CXA-cUTI-10-04 and CXA-cUTI-10-05.
Wagenlehner et al. 24th ECCMID 2014, Barcelona, Spain (eP449).

Cubist Pharmaceuticals. February 21, 2014.
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Typ P.aeruginosa

PSAE | - COL

PSAE Il — COL, AMI

PSAE Il - COL, MER

PSAE IV — COL, AMI, PPT
esser PSAEV — COL, CTZ, AMI
***  PSAE VI - COL, PPT, CTZ

PSAE VIl — COL, PPT

PSAE Il
8%

PSAE VI
12%

PSAEV
2%

PSAE IV
2%

PSAE Il
1%

PSAEII
45%



Kliniky VEN — mocoveé izolaty PSAE rez.

UHKT
4%




Spravna volba antibiotika je vice nez ,,dat

antibiotikum na bakterii” dle vysledkd
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