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RATIONNEL



Toxicité

Très peu de concentration pulmonaire





Etudes expérimentales animales 

Nebulization of ceftazidime 

induced a 5- to 30- fold increase 

in lung tissue concentrations 

as compared with intravenous 

administration. 



Etudes expérimentales animales 

In the inhalation group, pulmonary 

concentrations of amikacin in lung 

segments with the most severe 

stages of bronchopneumonia were 

significantly lower than in lung 

segments with less severe forms of 

bronchopneumonia (P<0.01). This 

difference was not observed in the 

intravenous group.



Etudes expérimentales animales 

In the aerosol group, AMK 

lung tissue concentrations 

were greater in lung 

segments with mild BPN 

than in lung segments with 

severe BPN (*p <0.05).



Etudes expérimentales animales 

In the aerosol group, trough lung 

tissue concentrations at the end of the 

experiment were significantly greater 

in lung areas with mild pneumonia 

than in lung areas with severe 

pneumonia. 

Lung tissue concentrations after 

intravenous ceftazidime were not 

influenced by the histological grade 

of pneumonia.



Passage systémique 

The low bioavailability of 

nebulized amikacin allows 

multiple administrations of high 

doses up to 60 mg/kg with a jet 

nebulizer in order to increase the 

success rate of the treatment as 

compared with the intravenous 

route, with a controlled risk of 

systemic toxicity as suggested by 

the low systemic exposure



Passage systémique 

L’infection pulmonaire, augmente

nettement la perméabilité de la

membrane alvéolaire-capillaire et

favorise la diffusion systémique des

aminoglycosides et des céphalosporines.

En conséquence, s’attendre à une

toxicité systémique moindre pour ces

antibiotiques en utilisant la voie

nébbulisée est probablement injustifié.



Quelles modalités ?



Dépôt de l’aérosol  

Available IV drug formulations are not 

optimized for aerosolization and often 

have properties that may impede drug 

delivery

IV formulations usually contain 

preservatives such as phenols and many 

have sub-optimal osmolarity 

(1200  mOsm/L), which can increase 

bronchospasm and coughing

The only antimicrobials that have a 

specific formulation developed for 

inhalation are colistin , aztreonam 

and tobramycin, all of which are 

approved exclusively for use in cystic 

fibrosis



Générateur d’aérosol  



Générateur d’aérosol  



Réglage du ventilateur  



Position du nébuliseur  



Filtre  

Capteur de débit expiratoire
L’obstruction complète 

du filtre

Absence d’ expiration 

Pneumothorax

Arrét cardiaque  



Quelle place dans le traitement 

curatif des PAVM ?



Efficacité microbiologique / clinique  

Nebulization and intravenous

infusion of ceftazidime and

amikacin provide similar

efficiency for treating ventilator

associated pneumonia caused
by Pseudomonas aeruginosa.

Nebulization induced an 

obstruction of the 

expiratory filter in three 

patients. The obstruction 

caused cardiac arrest 



Efficacité microbiologique / clinique  

PAVM :

A. baumannii,

P.aeruginosa,

Klebsiella pneumoniae

CMS was generally safe, 

although there was a trend for 

more cases of mild 

bronchospasm in the patients 

who received nebulized CMS; 

however, no specific therapy 

was required for such 

bronchospasm.



Efficacité microbiologique / clinique  

In multivariate analysis No statistically 

significant better clinical cure rate was 

observed in association with AS-IV 

colistin treatment (odds ratio, 2.375; 

95% confidence interval, 0.901–6.258; 

P=0.80).



Efficacité microbiologique / clinique  

Kaplan-Meier curves revealed 

no statistically significant 

differences in either all-cause 

mortality (P=.888, by log-rank 

test) or VAP-related mortality 

(P=.268, by log-rank test)

In conclusion, the present study has 

revealed that the addition of AS 

colistin did not add any clinical, 

microbiological, or survival benefit 

for patients with VAP caused by 

gram-negative MDR pathogens 

susceptible only to colistin



Efficacité microbiologique / clinique  

CPIS improvement from baseline did not 

differ between groups (P = 0.70).

Mean (± SD) CPIS at Day 10 were 5.0±3.1 for 

the AFIS group compared with 4.8±3.4 in the 

placebo group (P = 0.81)

Critères secondaires négatifs :

Guérison J14

VFD

Mortalité



Efficacité microbiologique / clinique  
The primary endpoint was not met. 

We found no difference between-

group in survival : (75%) in the 

Amikacin Inhale group versus (77%) 

of in the placebo group (p=0·43).
Similar proportions of patients in 

the two treatment groups had a 

treatment-emergent adverse 

event (84%) patients in the 

Amikacin Inhale group vs (84%) in 

the placebo group or a serious 

treatment-emergent adverse 

event (29%) vs (27%).

Our findings do not support use of 

inhaled amikacin adjunctive to 

standard-of-care intravenous 

therapy in mechanically 

ventilated patients with Gram-

negative pneumonia.



Efficacité microbiologique / clinique  



Efficacité microbiologique / clinique  

6 études inclues

Entre 2007-2014

This systematic review found 

insufficient evidence for the 

use of inhaled antibiotic 

therapy as primary or adjuvant 

treatment of VAP or VAT. 



Efficacité microbiologique / clinique  



Efficacité microbiologique / clinique  

Microbiological cure was assessed in 

eight studies that enrolled a total of 

609 patients. The effects of 

nebulized antibiotics on the 

microbiological cure were uncertain

P for overall effect = 0.116

Mortality was assessed in 10 studies 

that enrolled 817 patients. Nebulized 

antibiotics were not associated with 

a lower mortality rate compared 

with the control groups

P for overall effect = 0.252



Efficacité microbiologique / clinique  

The pooled all–cause mortality 

was 33.8% (95% CI 24.6% – 

43.6%

There was no difference 

between the compared groups 

in terms of mortality (OR 1.11, 

0.31 – 3.88; I2 = 68.2%).

The pooled clinical success 

was 70.4% (58.5% – 81.1%)

Comparative data were not 
available.

Eradication of Gram-negative 

bacteria with inhaled colistin was 

achieved in 71.3% (57.6% – 83.2%)

No difference was observed in 

microbiological eradication with 

inhaled colistin compared with no 

active inhaled treatment (OR 3.03, 

0.31 – 29.7; I 2 = 77.9 %)



Efficacité microbiologique / clinique  

Clinical response improved but 

was not statistically significant 

(OR,1.39; 95% CI, 0.87–2.20; 

p = 0.16) in RCTs or observational 

studies

Clinical response 

The rate of microbiological 

eradication reported in 3 RCTs and 

5 observational studies (760 

patients) improved statistically (OR, 

2.21; 95%CI, 1.25–3.92; p = 0.006) 

while in 3 RCTs it was not 

statistically significant (OR, 2.00; 

95% CI, 0.98–4.09; p = 0.06

microbiological eradication 

The overall mortality,   nephrotoxicity, 

length of MV, and ICU stay did not 

differ between the two groups.

 Bronchospasm occurred more 

common in NC group with statistical 

significance (OR, 5.19; 95%CI, 1.05–

25.52; p = 0.04)
In conclusion, based on the present 

evidence, administration of NC 

cannot improve the clinical 

response but increases 

microbiological eradication with a 

higher risk of bronchospasm 

compared to the systemic antibiotic

group



Quelle place dans la 

prévention des PAVM ?



Efficacité microbiologique / clinique  

We evaluated whether prophylactic

nebulised colistin could reduce

ventilator-associated pneumonia

(VAP) rates in an intensive care unit

(ICU) setting with prevalent
multidrug-resistant (MDR) bacteria.

Our findings suggest that 

nebulised colistin had no 

significant effect on VAP 

incidence.



En pratique ?

Les recommandations ?



Recommandations   



Recommandations   

Ventilator-associated 

pneumonia  VAP caused 

by resistant pathogens

Adjunctive strategy

Substitution strategy
Ventilator-associated 

pneumonia  VAP caused 

by susceptible pathogens

Adjunctive strategy
Substitution strategy



Recommandations   



Recommandations   

Aucune trace sur 

l’antibiothérapie inhalée 



Conclusion    

Très peu de preuves en faveur de l’utilisation

d’antibiotiques nébulisés dans le traitement des PAVM

Meilleure concentration pulmonaire Pneumonies

graves??!

Risque de toxicité et effets indésirables graves

Absence de gain :

éradication microbiologique, efficacité clinique et

mortalité



Conclusion    

Absence de recommandations formelles indiquant

l’utilisation des aérosols d’antibiotiques

(Il faut probablement… we suggest….)

Intérêt probable :

PAVM à BMR en dernier recours devant des difficultés

thérapeutique malgré un traitement systémique bien

conduit

Le débat reste ouvert…

Résultats contradictoires….



Merci pour votre attention 
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