
Ventilator Associated Events



Background: Why we monitor

ÅPrevention and control of healthcare-associated 
pneumonia is discussed in the CDC/HICPAC 
document, Guidelines for Prevention of Healthcare-
Associated Pneumonia, 2003. 

ÅThe Guideline strongly recommends that surveillance 
be conducted for bacterial pneumonia in ICU patients 
who are mechanically ventilated to facilitate 
identification of trends and for inter-hospital 
comparisons.



Background: Impact of VAP

ÅVAP is the leading cause of death associated with 
healthcare-associated infections (IHI 2012).

ÅAs many as 28% of all patients who received 
mechanical ventilation will develop VAP and the 
incidence increases with duration.
ÅCrude mortality is 20% - 60 %.
ÅPatients who acquire VAP have significant longer 

durations of mechanical ventilation, length of ICU 
stay & hospital stays.
ÅVAP is associated with > $40,000 in mean hospital 

charges per patient.



Prevention of VAE - Implement 
evidence based guidelines

ÅMaintain elevation of head of bed (HOB) 30-45 degrees. Education 
family why this is needed.

Å Avoid gastric over ςdistention (NG/OG tube)

Å Regular antiseptic oral care (CHG)

Å Avoid unplanned extubation & re-intubation

Å Use cuffed ET tubes with inline or subglottic suctioning

ÅMaintain ET cuff pressure at greater than 20 cmH20

Å Encourage early mobilization of patients with physical/occupational 
therapy.

Å Conduct sedation vacations/spontaneous breathing trials

Å Change ventilator circuit ONLY when malfunctioning or visibly soiled.

Å Remove condensation from vent circuits







Definitions for VAE



Positive End-Expiratory Pressure (PEEP)

Åά! ǘŜŎƘƴƛǉǳŜ ǳǎŜŘ ƛƴ ǊŜǎǇƛǊŀǘƻǊȅ ǘƘŜǊŀǇȅ ƛƴ ǿƘƛŎƘ ŀƛǊǿŀȅ 
pressure greater than atmospheric pressure is achieved at the 
end of exhalation by the introduction of a mechanical 
ƛƳǇŜŘŀƴŎŜ ǘƻ ŜȄƘŀƭŀǘƛƻƴΦέϝ 

Å In patients on conventional mechanical ventilation, PEEP is 
one of the parameters that can be adjusted depending on the 
ǇŀǘƛŜƴǘΩǎ ƻȄȅƎŜƴŀǘƛƻƴ ƴŜŜŘǎΦ 

Å! ǎǳǎǘŀƛƴŜŘ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ Řŀƛƭȅ ƳƛƴƛƳǳƳ t99t ƻŦ җ о ŎƳI2O 
following a period of stability or improvement on the 
ventilator is one of two criteria that can be used in meeting 
the VAC definition. 

*Stedman s Medical Dictionary, (28th ed). (2005). Philadelphia: Lippincott, Williams, & Wilkins. Monday 



Fraction of Inspired Oxygen (FiO2)

ÅThe fraction of oxygen in inspired gas. 
ï For example, the FiO2 of ambient air is 0.21; the oxygen concentration 

of ambient air is 21%. 

Å In patients on mechanical ventilation, the FiO2 is one of the 
key parameters that can be adjusted depending on the 
ǇŀǘƛŜƴǘΩǎ ƻȄȅƎŜƴŀǘƛƻƴ ƴŜŜŘǎΦ 

ÅA sustained increase in the daily minimum FiO2 ƻŦ җ лΦнл 
(20%) following a period of stability or improvement on the 
ventilator is the second of the two criteria that can be used 
in meeting the VAC definition. 



Who is eligible for VAE surveillance?

Å Inpatients of acute care hospitals, long term acute care 
hospitals, inpatient rehabilitation facilities 

ÅPatients in adult locations are eligible for VAE surveillance

ïPediatric patients* in adult locations included in VAE 
surveillance 

ïAdults in pediatric locations included in pedVAP 
surveillance 

ÅNOT recommended to include in VAE surveillance young 
children housed in adult ICU locations who are not thought to 
ōŜ ǇƘȅǎƛƻƭƻƎƛŎŀƭƭȅ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ƭƻŎŀǘƛƻƴΩǎ ŀŘǳƭǘ ǇŀǘƛŜƴǘ 
population (consider virtual location) 



Who is NOT eligible for VAE surveillance?

Å Inpatients of facilities other than acute care hospitals, long-
term acute care hospitals and inpatient rehabilitation facilities 
are not eligible. 

ÅPatients who have been ventilated < 3 days are not eligible

ÅPatients on high frequency ventilation (HFV) or extracorporeal 
life support (ECLS) are not eligible for VAE surveillance (during 
the time they are receiving those therapies). 



What about other alternative modes of 
mechanical ventilation?

INCLUDE patients who are receiving a conventional mode of 
mechanical ventilation and:

Prone positioning

Nitric oxide therapy

Helium-oxygen mixture

Epoprostenol therapy

INCLUDE patients on Airway Pressure Release Ventilation (APRV) 
or related modes. VAC determinations made using FiO2



What is APRV ?
ÅA mode of mechanical ventilation characterized by continuous 

application of positive airway pressure with an intermittent 
pressure release phase 

ÅUsed in patients with Acute Lung Injury and Acute Respiratory 
Distress Syndrome and also after major surgery to 
treat/prevent atelectasis 

ÅOther names: BiLevel, Bi Vent, BiPhasic, PCV+, DuoPAP 

Å If you have questions about mechanical ventilation, check 
with the Respiratory Care or Respiratory Therapy and/or C

Stawicki SP, et al. J Intensive Care Med 2009;24:215-29; Modrykamien A, et al. Cleveland Clinic J 
Med 2011;78:101-10; Mireles-Cabodevila E, et al. Cleveland Clin J Med 2009;76:417-30 ritical 
Care departments in your facility. 



APRV and VAC Determinations

ÅEvaluation for VAC will be limited to the FiO2 parameter when 
the patient is on APRV for the entire calendar day, since 
changes in PEEP as indicated in this surveillance algorithm 
may not be applicable to APRV. 
ï Do not use Hi/Lo values 

ï 5ƻ ƴƻǘ ŘŜǎƛƎƴŀǘŜ t99t ŀǎ άлέ ƻƴ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ǘƻƻƭ ƻǊ ŜƴǘŜǊ άлέ ƛƴǘƻ 
the calculator 

ï PEEP is N/A 

ÅWhen the patient is on APRV for portions of a calendar day 
PEEP values recorded during periods of time when the patient 
is on a conventional mode of ventilation are used to 
determine the daily minimum PEEP and thus can be used 

to make VAC determinations 



QUESTION?

If a Patient is admitted with a community acquired 
pneumonia (CAP), they are excluded from VAE 
Surveillance for 14 days.

A. True

B. False



ANSWER

If a Patient is admitted with a community acquired 
pneumonia (CAP), they are excluded from VAE 
Surveillance for 14 days.

A. True

B. False



ÅAll patients who are eligible for VAE surveillance are 
to be included in VAE surveillance 

ÅNo exclusions for specific admitting diagnoses or 
underlying illnesses. 

ïPresent on Admission (POA) definition does not apply to 
VAE 

ÅAlgorithm requires a period of stability on the 
ventilator and typically should not be capturing 
events that represent ongoing worsening 

ï If patient stabilizes or improves then worsens again, this is 
a possible indication of a new ventilator-associated event 

ïPatients with CAP, may truly experience complications 
related to mechanical ventilation that are preventable 





Ventilator Definition

ÅVentilator is defined as a device to assist or control 
respiration, inclusive of the weaning period, through a 
tracheostomy or by endotracheal intubation 

ï Intermittent positive-pressure breathing (IPPB); nasal 
positive end-expiratory pressure (nasal PEEP); and 
continuous nasal positive airway pressure (CPAP, 
hypoCPAP) are not considered ventilators unless delivered 
via tracheostomy or endotracheal intubation (e.g., ET-
CPAP) 

Same definition used for NHSN pedVAP surveillance 



Episode of Mechanical Ventilation

A period of days during which the patient was 
mechanically ventilated for some portion of 
each consecutive day. 

A break in mechanical ventilation of at least one 
full calendar day followed by re-intubation or re-
initiation of mechanical ventilation during the 
same hospitalization is a new episode. 





Daily Minimum FiO2 and PEEP
ÅFiO2 and PEEP ventilator settings documented across 

the calendar day are used to identify the daily 
minimum FiO2 and PEEP values 

ÅFiO2 and PEEP settings are typically recorded in the 
paper or electronic medical record, on respiratory 
therapy and/or nursing flow sheets, in the section of 
the flow sheet that pertains to respiratory 
status/mechanical ventilation 

ÅUse a calendar day not some other άcapture 
periodέ ƻǊ ƻǘƘŜǊ ŘŜǎƛƎƴŀǘŜŘ нп ƘƻǳǊ ǘƛƳŜ ǇŜǊƛƻŘ 



Daily Minimum FiO2 and PEEP

ÅChoose the lowest FiO2 and PEEP setting during the 
calendar day that was maintained for at least 1 hour

ÅIf there is no value that has been maintained for at 
least 1 hour then select the lowest value available 
regardless of the period of time in which the setting 
was maintained 

ÅException to the 1 hour maintenance requirement 
Ventilation initiated late in the calendar day 

Ventilation discontinued early in the calendar day 

Ventilator settings very unstable throughout the day 



Daily Minimum FiO2 and PEEP
ÅWhen choosing the daily minimum PEEP and FiO2, use all 

settings that are recorded during times when the patient is 
receiving support from an eligible mode of mechanical 
ventilation and the patient is eligible for VAE surveillance 

ïInclude settings collected during weaning/mechanical 
ventilation liberation trials as long as the patient is 
receiving ventilator support during those trials 

ïUse all conventional mechanical ventilation settings 
ÅInclude conventional MV settings during times when a patient is 

intermittently on an excluded mode of ventilation throughout a 
calendar day 

ÅInclude recorded PEEP settings during times when a patient            
is not on APRV or a similar mode of ventilation. 



Daily Minimum FiO2 and PEEP

Exceptions/Exclusions:

Periods of time when the patient is on HFV, ECLS 

Periods of time when the patient is not receiving 
mechanical ventilation support (e.g., a T-piece trial, or a 
trach collar trial, where the patient continues to receive 
supplemental oxygen, but is receiving no additional support 
from the mechanical ventilator).

ïPeriods of time when the patient is being mechanically-
ventilated using APRV or a related strategy (e.g. BiLevel, 
BiVent, BiPhasic, PCV+ and DuoPAP): only review FiO2 data 
(not PEEP). 





Guidance for determining daily minimum PEEP and 
FiO2 when settings are recorded < 1 hour intervals

ÅSpecific guidance is found in the protocol 

ÅMust be sufficient documentation of consecutive recordings 
to meet the minimum required duration of 1 hour 


