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přehled



inhaled antibiotic

PK/PD profile



The rationale for using aerosolized antimicrobial therapy in mechanically ventilated
patients with VAP or VAT is rooted in achieving high concentrations of unbound
drug in the lower respiratory tract, surpassing the MIC breakpoints for 
commonly implicated pathogens while minimizing systemic diffusion to mitigate 
ecological and toxicological side effects.

in three multicenter studies focused on patients with VAP, aerosolization of 300–
400mg of amikacin every 12 hours through a vibrating mesh nebulizer yielded 
median concentrations in the epithelial lining fluid (calculated on the basis of
BAL concentration) or tracheal aspirates (concentration in the sputum) ranging from 
976 mg/L to 16,212 mg/L, surpassing MIC breakpoints by several orders of
magnitude (e.g., 8mg/L for Enterobacterales and A. baumannii, 16 mg/L for P. 
aeruginosa and S. aureus).

Similarly, nebulization of colistimethate sodium, the prodrug of colistin, led to
concentrations fivefold higher than MIC breakpoints in aerated lung 
parenchyma and around MIC breakpoints in areas of alveolar consolidation.

Am J Resp Crit Care Med 2024;6:730-6.



indikace





inhaled antibiotics

a) terapeuticky

- ventilator-associated pneumonia

- ICU-acquired pneumonia

- multidrug-resistant pneumonia

b) preventivně

c) pacienti s cystickou fibrózou

d) experimenty/studie



Peer J 2024;12:e18686.





studie



Musíme podávat antibiotika vždy bolusově a intravenózně?

Jak a proč inhalačně?

MUDr. Michal Otáhal Ph.D.
Klinika anesteziologie, resuscitace a intenzivní medicíny 

1. lékařská fakulta UK a Všeobecná fakultní nemocnice v Praze 
U nemocnice 2, Praha 2

Colors of Sepsis, 2025



která

antibiotika?



inhalated antibiotics

ceftazidin fosfomycin

colistin aztreonam

amikacin levofloxacin

gentamycin

tobramycin ….



on/off

label?



everything else is off-label



jaký

nebulizátor?



Crit Care 2024;28:123.





praktické

provedení









side

effects?



- bronchospasm 

- nephrotoxicity 

- allergy

- …

….incidence is low



dávkování?



inhaled antibiotics

- tobramycin 300 mg á 8/12 h

- amikacin 300-400 mg á 8/12 h

- colistin 1-4 MIU á 8 h

- fosfomycin 80-120mg á 8/12 h

- levofloxacin 240 mg á 12 h





benefits ?



Antibiotics 2025;14:370 .





guidelines?



Clin Infect dis 2016;63:61-111.

guidelines recommended the adjunctive use of inhaled antibiotics alongside
systemic antibiotics for treating patients with VAP caused by bacteria susceptible only
to antibiotics with limited efficacy via the systemic route, such as aminoglycosides and 
colistin



Clin Microbiol Infect 2017;23:629-39.

position paper advising against the use of inhaled antibiotics alone or in combination 
with systemic antibiotics for VAP treatment, regardless of bacterial susceptibility



Eur Respir J 2017;50:1700582.



Eur Respir J 2017;50:1700582.

Recent European VAP guidelines did not mention inhaled antibiotic delivery.

None of the available guidelines covers the potential use of inhaled antibiotics to
prevent lung infection or to treat lung colonization and VAT.



the

others?



- bacteriophages 

       (preclinical studies involving mechanically ventilated 

        piglets with P. aeruginosa pneumonia)

- pathogen-directed monoclonal antibodies

- immunomodulating peptides 

       (improve the local pulmonary immune response)

- flagellin - Toll-like receptor 5 agonist

       (enhances innate immunity, reduces inflammation, and 

       decreases pneumonia severity)

- ….



budoucnost?





…děkuji Vám za pozornost


