


ȾɨɟɘŬ ůɖɛŮɑŬ ˊŬɟɞɡůɑŬůɖɠ

ÅɃɟɘůɛɞɑ ïȹɘɎɔɜɤůɖ

ÅȾŬŰŮɡɗɡɜŰɐɟɘŮɠ ɞŭɖɔɑŮɠ ŬɜŰɘɛŮŰɩˊɘůɖɠ (ATS/IDSA 2016 & 

ERS/ESICM/ESCMID/ALAT 2017)

ÅȹɏůɛŮɠ ɛɏŰɟɤɜ ˊɟɧɚɖɣɖɠ ŰɖɠVAP

ÅɆɡɛˊŮɟɎůɛŬŰŬ



Ventilator-associated pneumonia (VAP)

No 1 ɜɞůəɞɛŮɘŬəɐ ɚɞɑɛɤɝɖ ůŰɖ 

ɀȺŪ

ȺˊɘˊɞɚŬůɛɧɠ: 9-27% Űɤɜ ŬůɗŮɜɩɜ 

ɛŮ ɛɖɢŬɜɘəɞ ŬŮɟɘůɛɧ (MV)

AˊɞŭɘŭɧɛŮɜɖ ɗɜɖŰɧŰɖŰŬ:13%

ȷɡɝɎɜŮɘ:MV-, ICU-, hospital- LOS

ȷɡɝɎɜŮɘ: əŬŰŬɜɎɚɤůɖ ŬɜŰɘɓɘɞŰɘəɩɜ 

& əɧůŰɞɠ ɜɞůɖɚŮɑŬɠ

Rello et al. Lancet Respir Med 2014

ɋɠ ˊɜŮɡɛɞɜɑŬ ůɢŮŰɘɕɧɛŮɜɖ ɛŮ Űɞɜ ŬɜŬˊɜŮɡůŰɐɟŬ (ɐ ˊɜŮɡɛɞɜɑŬ ůɢŮŰɘɕɧɛŮɜɖ ɛŮ Űɞɜ ɛɖɢŬɜɘəɧ 

ŬŮɟɘůɛɧ) ɞɟɑɕŮŰŬɘ ɖ ˊɜŮɡɛɞɜɑŬ ˊɞɡ ůɡɛɓŬɑɜŮɘ >48 ɩɟŮɠ ɛŮŰɎ Űɖɜ ŮɜŭɞŰɟŬɢŮɘŬəɐ ŭɘŬůɤɚɐɜɤůɖ



ɋůŰɧůɞ, 

o Ƀ ɞɟɘůɛɧɠ Űɖɠ  VAP ŮɑɜŬɘˊɞɚɨˊɚɞəɞɠ

o ɄŮɟɘɚŬɛɓɎɜŮɘ ɡˊɞəŮɘɛŮɜɘəɏɠ ůɡɜɘůŰɩůŮɠ (high inter-

observer discordance!)

o ūŰɤɢɐ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ ŭɘŬɔɜɤůɗŮɑůŬɠ VAP ɛŮ 

ɓɎůɖ ŰŬ əɟɘŰɐɟɘŬ & ɘůŰɞɚɞɔɘəɩɜ ŮɡɟɖɛɎŰɤɜ

o ȷɜɎɔəɖ ɔɘŬ ŬˊɚɞɨůŰŮɟɞ & ˊɘɞŬɜŰɘəŮɘɛŮɜɘəɧɞɟɘůɛɧ 

ɛŮŮɨəɞɚŬ ɛŮŰɟɞɨɛŮɜŬ əɟɘŰɐɟɘŬ

o Ƀɘ Ůˊɘˊɚɞəɏɠ Űɞɡ ɛɖɢŬɜɘəɞɨ ŬŮɟɘůɛɞɨ ŮɑɜŬɘ 

ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɞ ɛɧɜɞ Űɖ VAP 

éé..ȺɇɆȽ,



Koulenti D. VAC, VAT, iVAC, VAP| 23.10.2018

Å FiO2 əŬɘPEEP ŮɜůɩɛŬŰɤɗɖəŬɜ ůŰɞɜ ɞɟɘůɛɧ ɤɠ ŭŮɑəŰŮɠ ɡˊɞɝŬɘɛɑŬɠ

Å ȼ ŬəŰɘɜɞɔɟŬűɑŬ ɗɩɟŬəŬ ŬűŬɘɟɏɗɖəŮ Ŭˊɧ ŰŬ ŭɘŬɔɜɤůŰɘəɎ əɟɘŰɐɟɘŬ

Å ɇɧůɞ ɞɘ ɚɞɘɛɩŭŮɘɠ ɧůɞ əŬɘ ɞɘ ɛɖ ɚɞɘɛɩŭŮɘɠ Ůˊɘˊɚɞəɏɠ ůɡɛˊŮɟɘɚɐűɗɖəŬɜ 

ůŰɞɜ ɞɟɘůɛɧ Űɖɠ ŮˊɘŰɐɟɖůɖɠ

2013:  óMV complicationsô were redefined by CDC



Ventilator-associated evets (VAE)

2013 classification & 2015 update

2013: New diagnostic algorithm for VAEs based on more objective criteria 

and easily measurable clinical criteria. It divided the causes of respiratory 

worsening in critically ill patients into four tiers:

- Ⱥˊɘˊɚɞəɐ ůɢŮŰɘɕɧɛŮɜɖ ɛŮ Űɞ ɛɖɢŬɜɘəɧ ŬŮɟɘůɛɧ [ventilator associated 

complication (VAC)]

- ȿɞɘɛɩŭɖɠ Ůˊɘˊɚɞəɐ ůɢŮŰɘɕɧɛŮɜɖ ɛŮ Űɞɜ ɛɖɢŬɜɘəɧ ŬŮɟɘůɛɧ[infection-

related ventilator associated complication (IVAC)]

- ȹɡɜɖŰɘəɐ ˊɜŮɡɛɞɜɑŬ [probable VAP]

- ɄɘɗŬɜɐ ˊɜŮɡɛɞɜɑŬ [possible VAP]

2015:  Algorithm update:

probable and possible VAP amalgamated as possible VAP (PVAP) &

a new category created: IVAC-plus



Ventilator-associated events (VAE)                   

2013 classification & 2015 update

Ramirez-Estrada et al. EUVAE study. ICM 2018

VAC was defined  as a sustained increase in ventilator settings after a period of 

stable or decreasing ventilator support.



Comparison between ventilator-associated infection definitions

Koulenti D. VAC, VAT, iVAC, VAP| 23.10.2018 Ramirez-Estrada et al. EUVAE study. ICM 2018





IDSA/ATS 2016: KɨɟɘŮɠ ŭɘŬűɞɟɏɠɛŮ 2005

ÅɆɡɔəŮəɟɘɛɏɜŮɠ ŮɟɤŰɐůŮɘɠ ɛŮ ɛɞɟűɐPICO:

P=Population/Problem, I=Intervention, C=Comparison, O:Outcome 

Åɉɟɐůɖ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ GRADEɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ŰŮəɛɖɟɑɤůɖɠ

ÅAűŬɑɟŮůɖ Űɖɠ əŬŰɖɔɞɟɑŬɠ Healthcare-associated pneumonia (HCAP)

ÅɆɨůŰŬůɖ əɎɗŮ ɜɞůɞəɞɛŮɑɞ ɜŬ ɏɢŮɘ Űɖ ŭɘəɐ Űɞɡ əŬŰŬɔɟŬűɐ 

ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ/ŬɜŰɞɢɐɠ(ŰɞˊɘəɎ ŮˊɘŭɖɛɘɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ)

ÅɆɨɜŰɞɛɖ ŭɘɎɟəŮɘŬ ŬɜŰɘɓɘɞŰɘəɐɠ Ŭɔɤɔɐɠ ŬɜŮɝŬɟŰɐŰɤɠ ŬɘŰɘɞɚɞɔɑŬɠ (ɡˊɧ 

ˊɟɞɦˊɞɗɏůŮɘɠ)

ÅȷˊɞəɚɘɛɎəɤůɖŬɜŰɘɓɘɞŰɘəɐɠ Ŭɔɤɔɐɠ (de-escalation)



IDSA/ATS 2016

25 ȺɟɤŰɐůŮɘɠPICO  ï49 ɆɡůŰɎůŮɘɠ

4 ɆɡůŰɎůŮɘɠ ɢɤɟɑɠ grading

19 Ƚůɢɡɟɏɠ ůɡůŰɎůŮɘɠ

(ŬɚɚɎ...6 MQOE, 6 LQOE, 7 VLQOE)

26 ɀɖ ɘůɢɡɟɏɠ 

(1 MQOE, 12 LQOE, 13 VLQOE)



IDSA/ATS 2016 - VAP

ǐɀɘəɟɞɓɘɞɚɞɔɘəɏɠ ɛɏɗɞŭɞɘ ŭɘɎɔɜɤůɖɠ Űɖɠ VAP

ǐɉɟɐůɖ Űɤɜ ɓɘɞŭŮɘəŰɩɜ əŬɘ Űɞɡ CPIS ɔɘŬ Űɖ ŭɘɎɔɜɤůɖ Űɖɠ VAP

ǐŪŮɟŬˊŮɑŬ Űɖɠ VAT

ǐAɟɢɘəɐ ɗŮɟŬˊŮɑŬ Űɖɠ VAP

ǐPK/PD ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ɗŮɟŬˊŮɑŬɠ

ǐɅɧɚɞɠ Űɤɜ ŮɘůˊɜŮɧɛŮɜɤɜ ŬɜŰɘɓɘɞŰɘəɩɜ

ǐŪŮɟŬˊŮɑŬ ɔɘŬ ŮɘŭɘəɎ ˊŬɗɞɔɧɜŬ

ǐȹɘɎɟəŮɘŬ ɗŮɟŬˊŮɑŬɠ



IDSA/ATS 2016 - VAP

ǐɀɘəɟɞɓɘɞɚɞɔɘəɏɠ ɛɏɗɞŭɞɘ ŭɘɎɔɜɤůɖɠ Űɖɠ VAP

ǐɉɟɐůɖ Űɤɜ ɓɘɞŭŮɘəŰɩɜ əŬɘ Űɞɡ CPIS ɔɘŬ Űɖ ŭɘɎɔɜɤůɖ Űɖɠ VAP

ǐŪŮɟŬˊŮɑŬ Űɖɠ VAT

ǐAɟɢɘəɐ ɗŮɟŬˊŮɑŬ Űɖɠ VAP

ǐPK/PD ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ɗŮɟŬˊŮɑŬɠ

ǐɅɧɚɞɠ Űɤɜ ŮɘůˊɜŮɧɛŮɜɤɜ ŬɜŰɘɓɘɞŰɘəɩɜ

ǐŪŮɟŬˊŮɑŬ ɔɘŬ ŮɘŭɘəɎ ˊŬɗɞɔɧɜŬ

ǐȹɘɎɟəŮɘŬ ɗŮɟŬˊŮɑŬɠ



VAP: Ɇɨɔəɟɘůɖ ȹɘŬɔɜɤůŰɘəɩɜ ɇŮɢɜɘəɩɜ

Oɘ ȷɛŮɟɘəŬɜɘəɏɠ əŬŰŮɡɗɡɜŰɐɟɘŮɠ ɞŭɖɔɑŮɠ (ȽDSA/ATS 2016) 

ůɡůŰɐɜɞɡɜ Űɘɠ ɛɖ ŮˊŮɛɓŬŰɘəɏɠ ŰŮɢɜɘəɏɠ (ŬɜŬɟɟɧűɖůɖ 

ŰɟŬɢŮɘɞɓɟɞɔɢɘəɩɜ ŮəəɟɑůŮɤɜ) ɛŮ ɖɛɘˊɞůɞŰɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ 

ɏɜŬɜŰɘ Űɤɜ ŮˊŮɛɓŬŰɘəɩɜ ɓɟɞɔɢɞůəɞˊɘəɩɜ ŰŮɢɜɘəɩɜ 



IDSA/ATS 2016 - VAP

ǐɀɘəɟɞɓɘɞɚɞɔɘəɏɠ ɛɏɗɞŭɞɘ ŭɘɎɔɜɤůɖɠ Űɖɠ VAP

ǐɉɟɐůɖ Űɤɜ ɓɘɞŭŮɘəŰɩɜ əŬɘ Űɞɡ CPIS ɔɘŬ Űɖ ŭɘɎɔɜɤůɖ Űɖɠ VAP

ǐŪŮɟŬˊŮɑŬ Űɖɠ VAT

ǐAɟɢɘəɐ ɗŮɟŬˊŮɑŬ Űɖɠ VAP

ǐPK/PD ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ɗŮɟŬˊŮɑŬɠ

ǐɅɧɚɞɠ Űɤɜ ŮɘůˊɜŮɧɛŮɜɤɜ ŬɜŰɘɓɘɞŰɘəɩɜ

ǐŪŮɟŬˊŮɑŬ ɔɘŬ ŮɘŭɘəɎ ˊŬɗɞɔɧɜŬ

ǐȹɘɎɟəŮɘŬ ɗŮɟŬˊŮɑŬɠ



ȹɘɎɔɜɤůɖVAP ɛŮ ɓɎůɖ Űɞ CPIS ɐ ɓɘɞŭŮɑəŰŮɠ?

ɆɨɛűɤɜŬ ɛŮ Űɘɠ ȷɛŮɟɘəŬɜɘəɏɠ əŬŰŮɡɗɡɜŰɐɟɘŮɠ ɞŭɖɔɑŮɠ (ȽDSA/ATS 2016), 

ŰŬ əɚɘɜɘəɎ əɟɘŰɐɟɘŬ CPIS, əŬɗɩɠ əŬɘ ɞɘ ɓɘɞŭŮɑəŰŮɠ (ˊ.ɢ. ˊɟɞəŬɚůɘŰɞɜɑɜɖ, 

C-ŬɜŰɘŭɟɩůŬ ˊɟɤŰŮȶɜɖ, sTREM-1) ȹȺ Ūȷ ɄɅȺɄȺȽ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ 

ɡˊɧɣɖ ůŰɖɜ ŬˊɧűŬůɖ ɔɘŬ ɏɜŬɟɝɖ ŬɜŰɘɓɘɞŰɘəɩɜ



IDSA/ATS 2016 - VAP

ǐɀɘəɟɞɓɘɞɚɞɔɘəɏɠ ɛɏɗɞŭɞɘ ŭɘɎɔɜɤůɖɠ Űɖɠ VAP

ǐɉɟɐůɖ Űɤɜ ɓɘɞŭŮɘəŰɩɜ əŬɘ Űɞɡ CPIS ɔɘŬ Űɖ ŭɘɎɔɜɤůɖ Űɖɠ VAP

ǐŪŮɟŬˊŮɑŬ Űɖɠ VAT

ǐAɟɢɘəɐ ɗŮɟŬˊŮɑŬ Űɖɠ VAP

ǐPK/PD ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ɗŮɟŬˊŮɑŬɠ

ǐɅɧɚɞɠ Űɤɜ ŮɘůˊɜŮɧɛŮɜɤɜ ŬɜŰɘɓɘɞŰɘəɩɜ

ǐŪŮɟŬˊŮɑŬ ɔɘŬ ŮɘŭɘəɎ ˊŬɗɞɔɧɜŬ

ǐȹɘɎɟəŮɘŬ ɗŮɟŬˊŮɑŬɠ



ɄŬɟɎɔɞɜŰŮɠ Ⱦɘɜŭɨɜɞɡ ɔɘŬ ɀɘəɟɞɓɘŬəɐ ȷɜŰɞɢɐ
ATS/IDSA 2016

ɄŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ ɔɘŬMDR VAP:

- ɄɟɞɖɔɞɨɛŮɜɖ ɢɟɐůɖIV ŬɜŰɘɓɘɞŰɘəɩɜ əŬŰɎ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ 90 ɛɏɟŮɠ(OR 12.3)

- ɆɖˊŰɘəɐ əŬŰŬˊɚɖɝɑŬ əŬŰɎ Űɖɜ ɏɜŬɟɝɖ Űɖɠ VAP (OR 2.01) 

- ARDS ˊɟɞVAP (OR 3.1) 

- 5+ ɖɛɏɟŮɠ Ŭˊɧ Űɖɜ ŮɘůŬɔɤɔɐ ůŰɞ ɜɞůɞəɞɛŮɑɞ

- Ƀɝɏɤɠ ɢɟɐůɖRRT ˊɟɘɜ Űɖɜ ɏɜŬɟɝɖ Űɖɠ VAP (OR 2.5)

ɄŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ ɔɘŬMDR P. aeruginosa VAP & MRSA:

- ɄɟɞɖɔɞɨɛŮɜɖ ɢɟɐůɖIV ŬɜŰɘɓɘɞŰɘəɩɜ əŬŰɎ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ 90 ɛɏɟŮɠ

ɈˊɞəŮɑɛŮɜŮɠ ˊŬɗɞɚɞɔɘəɏɠ əŬŰŬůŰɎůŮɘɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮˊɖɟŮɎůɞɡɜ Űɖɜ ŬɘŰɘɞɚɞɔɑŬ Űɖɠ 

VAP: -Ɇɐɣɖ

- ARDS

-ȾɩɛŬ: ®əɑɜŭɡɜɞɠMDR VAP (OR 0.21) 



Ʉɟɩɘɛɖ ɏɜŬɜŰɘ ɧɣɘɛɖɠ VAP? 
ATS/IDSA 2016

ɆŰɘɠ ɞŭɖɔɑŮɠ Űɞɡ 2016 ůŮ ůɢɏůɖ ɛŮ Űɞ 2005, ɏɢŮɘ ɛŮɘɤɗŮɑɖ 

ůɖɛŬůɑŬ ˊɞɡ ŭɑɜɞɜŰŬɜ ůŰɞ ŭɘŬɢɤɟɘůɛɧ ˊɟɩɘɛɖɠ əŬɘ ɧɣɘɛɖɠ 

VAP ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ ŮɛˊŮɘɟɘəɐɠ ŬɜŰɘɓɘɞŰɘəɐɠ Ŭɔɤɔɐɠ əŬɘ 

ŭɑɜŮŰŬɘ ɏɛűŬůɖůŰɖɜ ɨˊŬɟɝɖ ɐ ɧɢɘ ˊŬɟŬɔɧɜŰɤɜ əɘɜŭɡɜɞɡ ɔɘŬ 

ˊɞɚɡŬɜɗŮəŰɘəɎ ˊŬɗɞɔɧɜŬ 



ATS/IDSA 2016 

ȺɀɄȺȽɅȽȾȼ ŪȺɅȷɄȺȽȷVAP



ATS/IDSA 2016

ȺɀɄȺȽɅȽȾȼ ŪȺɅȷɄȺȽȷ ɃɇȷɁ ȷɄȷȽɇȺȽɇȷȽ ȾȷȿɈɊȼ ũȽȷ MRSA & P.aeruginosa

H ɚɘɜŮɕɞɚɑŭɖ ůɡůŰɐɜŮŰŬɘ 

ůŮ: ŬɜɞůɞəŬŰŬůŰɞɚɐ, 

ɢɞɟɐɔɖůɖ ɜŮűɟɞŰɞɝɘəɩɜ 

űɎɟɛŬəɤɜ,  ɖɚɘəɘɤɛɏɜɞɘ 

ŬůɗŮɜŮɑɠ


