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Zakladni principy racionalni ATB terapie

Lenka Souckova

Farmakologicky ustav, LF MUNI
Fakultni nemocnice u sv. Anny v Brne



Zakladni principy antibioticke terapie na JIP

— Empiricka vs. cilena lecCba.

— Faktory ovlivnujici volbu: klinicky stav, mikrobiologie, kolonizace,
renalni/hepatalni funkce, anamneza.

— VCasneé podani spravného ATB — zasadni pro prognozu.

— Deeskalace po 48—72 h, zkracovani delky |éCby.

— Racionalni pouzivani ATB = prevence rezistence.
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Mind map pro empirickou ATB terapii u ICU pacientu

Infection site

Dose Most probable
optimisation pathogens

Best practice for
empirical antibiotic
treatment in
critically ill patients
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NejCastejsi patogeny dle mista a zdroje nakazy
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Klasifikace bakterii

https://www.facebook.com/photo/?fbid=99258748554698
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ANTIBIOTIC SUSCEPTIBILITIES IN INTENSIVE CARE’
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ANTIBIOTIC CLASS XEY

[ PENICAUNS | UNCOSAMIOE
| SULFONAMIDES | AMINOGLYCOSIDES

*This chart (s Ntencod a5 2 gudo, panding spec:fic Identfication & senstiats - it does not replace expert O advice. Local antibictic sensitivities & preferences will vary.

 Ppacaen Taen fom Appendx 5, Wellngion 10U Drug Matsl, Wollngeon, New Zoaland

https://foamid.com/wp-content/uploads/2018/02/antibiotic-spectrum-of-activity.jpeg
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Klasifikace antibiotik na zaklade jejich fyzikalne-
chemickych vilastnosti

hydrofilni * limitovany Vd (5-20I) aminoglykosidy
antibiotika * eliminované renalné v nezmenéné formeé beta laktamy
» neschopnost pronikat membranou eukaryotické  (peniciliny, cefalosporiny,
bunky karbapenemy)
* inaktivni proti intracelularnim patogentm glykopeptidy
 ZvySena clearance u vazné sepse
lipofilni * velky Vd (100-1000I) makrolidy
antibiotika * eliminovany jatry (metabolizace) fluorované chinolony
* [ékoveé interakce tetracykliny
* volné prostupné membranou bunék chloramfenikol
« aktivni proti intracelularnim patogenim rifampicin
linezolid

Vyjimky: ceftriaxon, oxacilin — hydrofilni latky eliminované biliarni exkreci,
ciprofloxacin-lipofilni latky primarné eliminovana renalné M

M

McKenzie C. Antibiotic dosing in critical illness, JAC, 2011;55 Suppl 2:ii25-ii31
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Ovlivnéni zakladnich farmakokinetickych parametru

clearance léciva (CL)

patofyziologicky stav sepse

stav eliminacniho organu unik tekutin do 3. prostoru
zvySeni srde€niho vydeje (zvySeny prutok, volumedependence
krystaloidy/koloidy, NA-sepse, popaleniny) hypoalbuminemie

|ékova interakce ascites
vazba na bilkovinu
lekové inkompatibility

hydrofilni

pouziti RRT obezita
zvolena eliminacni metoda (difuze/konvekce)

technické nastaveni metody

(Qb, Quf, Qd prediluce/postdiluce)

fyzikalné chemické vlastnosti antibiotika

(Mr, vazba na B)

parametry pacienta (zbytkova filtrace, nonrenalni CL)

lipofilni




PK/PD principy ATB
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Viiv delky infuze Cy; A /MIC

Farmakokineticka simulace
Amikacin 1g/100ml FR-délka podani 60min

Amikacin 1g/100ml FR- délka podani 30min

mikacin [mg/L]




3 kroky k racionalni ATB terapii

CONSIDER CONSIDER CONSIDER
EPIDEMIOCLOGCIC PATIENT ANTIBIOTIC
FACTORS FACTORS FACTORS
« Gpogrogphical dsk of multidnag + Disease soverity « [ Witna oCThety
PRI SIaHHT + Uniderlybng co-maorddities - Tizsue penetrotion and g
+ Location of nfectkn onset . - ceneaniretion ot gite af suspected
- v Hoseiial TR N LD RSSO | b fantion
v Backgrawnd retes of antimicrabial ’ D"::'”::xm:'“ St « Pharmoookinetic and phormoco-
resistance in the spacihc potlont care R dyramic oatimisation (g ohility 5o
atting (IEU vi wand) * Krawen colonisaticon statys gihve s continuous infusion)
+ Bite of Infection and pertinent + Allergies

pathagant (Paaumanio va, ukasiy
traot infection, etc.)

Always reassess need for antibiotics and narrow therapy as socon as
diagnostic tests and cultures allow to prevent antibiotic overuse and resistance.

https://link.springer.com/article/10.1007/s00134-025-08063-0
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Pneumonie a VAP

LIV 4

— NejCastejsi infekce na JIP

— Nejcastéjsi patogeny: Streptococcus pneumoniae, Staphylococcus
aureus, viruses a Legionella spp.

— Empiricka volba: betalaktam + makrolid/fluorochinolon (CAP);
piperacilin-tazobaktam/karbapenem + MRSA kryti (HAP/VAP).

— Delka lecby 7 dni; vyznam bronchoskopie a kultivace.

ERS/ESICM/ESCMID/ALAT guidelines for the management of severe community-acquired pneumonia | European Respiratory c'ée I_M\J



Meningitida

— Urgentni stav — podat ATB do 30 min - 1 h od podezfeni, neCekat na vysledky
LP

— Patogen: Streptococcus pneumoniae, Neisseria meningitidis

— Empiricka lecba:

— Ceftriaxon/cefotaxim + Vancomycin * dexamethason.

— Ceftriaxon/Cefotaxim + Vankomycin + Ampicilin (Listeria)

— Prizpusobeni dle véku a klinického kontextu.

— Délka lécby — 7-10 dni
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Recommendat7ns - WHO quidelines on meninagitis diagnosis, treatment and care - NCBI Bookshelf
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Urosepse

— Casty zdroj sepse, hlavné u katetrizovanych pacient.

— NejCastejsi patogeny: Escherichia Coli, Klebsiella pneumoniae,
Proteus mirabilis, Enterococcus faecalis / faecium, Pseudomonas
aeruginosa

— Empiricky: cefotaxim/ceftriaxon nebo piperacillin/tazobactam
u rizik ESBL — karbapenem nebo cefepim.

— Dulezité: drenaz mocCovych cest, odstranéni katétru. '

https://uroweb.org/guidelines/urological-infections \
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Intraabdominalni infekce

— Kombinace chirurgicke sanace + ATB.

— NejCastejsi patogeny: Enterobacterales (napr. Escherichia coli,
Klebsiella pneumoniae), Bacteroides fragilis, Pseudomonas spp

— Komunitni: ceftriaxon + metronidazol; nozokomialni:
piperacilin-tazobaktam/karbapenem.

— Délka terapie: 4—7 dni po sanaci zdroje.
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Sartelli, M., Tascini, C., Coccolini, F. et al. Management of intra-abdominal infections: recommendations by the Italian council for the optimization of
antimicrobial use. World J Emerg Surg 19, 23 (2024). https://doi.org/10.1186/s13017-024-00551-w
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Katetrove sepse / CRBSI

— NejCastejsi patogeny: koagulaza-negativni stafylokoky, S. aureus,
G- bakterie, Staphylococcus epidermidis

— Empiricky: piperacillin-tazobactam, karbapenemy, 4. generace
cefalosporinu, vankomyecin, linezolid

— Nutnost odstranit katétr pri S. aureus Ci G- bakteriemii.
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Inpatient Diagnosis and Treatment of Catheter-Related
Bloodstream Infection - NCBI Bookshelf
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Sepse a septicky sok

Sepsis is definite Administer antimicrobials immediately, ideally within 1 hour of
or probable recognition

—_— RyCh I é d iag n OSti ka , Za h éj e n I’ Administer antimicrobials Rapid assessment* of

Sepsis is possible immediately, ideally within infectious vs noninfectious
1 hour of recognition causes of acute illness

AT B d O 1 h Od i n y . Administer antimicrobials

within 3 hours if concern
for infection persists

n A4 u y
KO I I l b I l l a‘ e A I B p rl l l eJ a S I l e l I l *Rapid assessment includes history and clinical examination, tests for both infectious and non-infectious causes of acute illness

and immediate treatment for acute conditions that can mimic sepsis. Whenever possible this should be completed within 3 hours
of presentation so that a decision can be made as to the likelihood of an infectious cause of the patient’s presentation and timely
antimicrobial therapy provided if the likelihood is thought to be high.

Fig. 1 Recommendations on timing of antibiotic administration
A

zdroji.
— Zhodnoceni po 48 h, uprava dle

Kultivaci a kliniky.

Surviving sepsis campaign: international guidelines for ||| |J
management of sepsis and septic shock 2021 M E



Superinfections
Antimicrobial

paralysis

resistance
Nezadouci
Reduction of Overgrowth of Organ Immuno
y v nm colonization resistant dysfunction
u c I n y resistance microorganisms
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A I B Microbiotoxicity Mitochondrial
toxicity
]
terapie -~ -
Antibiotic harm
Adverse drug
events
-~ ~
Immune-mediated Dose-dependent
idiosyncratic reactions events

l

Mild eosinophilic drug rash

Anaphylactic reactions

Severe cutaneous reactions

DRES syndrome

https://link.springer.com/article/10.1007/ Toxic Epidermal Necrolysis
SOO 1 34'025'08063_0 Stevens-Johnson syndrome

|

MNephrotoxicity Amincglycosides,
Glycopeptides, and Polymyxins
Betalactams

Cardiotoxicity
Macrolides, Fluoroguinolones

Collagen-toxicity(aortic
aneurysms and tendinopathy)
Fluroquinolones
Hematotoxicity(bone marrow
suppression)

Cotrimoxazole, Linezolid

Neurotoxicity
Betalactams
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Uprava davky pri AKI

Obecné plati, Ze u AKI neni tfeba davku ATB v prubéhu prvnich 48 — 72 hodin redukovat. U
rizikovych ATB je tfeba upravit davku dle monitorace hladin. (Blot S, 2014).

Obecné je doporucovano nesnizovat uvodni davku ATB u pacientd béhem CVVH (Pea F, 2007,
Bouman SC, 2008).

VSechna tato data ukazuji dulezity vzajemny vztah mezi zavaznosti onemocnéni a
farmakokinetikou ATB, ktera neni bézné zohledriovana ve vétSiné souCasnych davkovacich
rezimu (Udy AA, 2013).

Davkovani ATB doporucené v SPC neni pro nemocnée v sepsi
casto dostatecné.



Budoucnost v diagnostice
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https://link.springer.com/article/10.1007/s00134-025-08063-0
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Shrnuti a take-home messages

Zaciname rychle, ale rozumneé: Empiricka ATB volba musi vychazet z
pravdépodobného zdroje infekce, zavaznosti stavu a lokalni epidemiologie.
Spravné ATB ve spravné davce: Davkovani na JIP je specifické —
ovlivnené PK/PD, organovymi dysfunkcemi a technikami nahrady (CRRT,
ECMO).

De-eskalace je kliCova: Jakmile jsou k dispozici mikrobiologické vysledky,
terapii cilene nastavit.

Nebojme se zastavit ATB: Kratke, adekvatni rezimy snizuji selekcni tlak a
komplikace.

Kontrola zdroje je stejné dulezita jako ATB: Bez adekvatniho source
control leCba selze.

Denni revize je povinnost: ATB nejsou ,nastavit a zapomenout” — kazdy

den znovu zhodnotit indikaci, spektrum a délku, pfipadné kontrola hladiny. M U Il 1
MED



Diskuze?

Isouckova@med.muni.cz
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Zahajeni ATB terapie

When to start When NOT to start

SHOCK likely related Shock deemed NOT
to infection related to infection

High likelihood of Viral infecti N
BACTERIAL infection HBESMECION
Antibiotic treatment
Patient condition in the ICU patient 2 =
does not allow Source control alone ( 7
watchful-waiting is sufficient # %
Need for contextual thinking with integration of Patient condition
 patient history allows watchful-
clinical signs & symptoms watltt_mg in monitored
biomarkers setting

c

microbiological testing
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De Bus, L. (2025) https://BioRender.com/ s05x456
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