


 VAEs are identified by using a combination of 

objective criteria:  

 deterioration in respiratory status after a 

period of stability or improvement on the 

ventilator, 

  evidence of infection or inflammation, 

  and 

  laboratory evidence of respiratory infection.  



 Patients must be mechanically ventilated for at 

least 4 calendar days to fulfill VAE criteria 

(where the day of intubation and initiation of 

mechanical ventilation is day 1. 

  The earliest date of event for VAE (the date of 

onset of worsening oxygenation) is day 3 of 

mechanical ventilation  



 the minimum daily PEEP or FiO2 used for VAE 

surveillance is the lowest setting during a 

calendar day that was maintained for > 1 

hour  



 There are three definition tiers within the 

VAE algorithm: 

  1) Ventilator-Associated Condition (VAC);  

 2) Infection-related Ventilator-Associated 

Complication (IVAC)  

 3) Possible VAP (PVAP).  



 The VAE definition algorithm is for use in 

surveillance; it is not a clinical definition 

algorithm and is not intended for use in the 

clinical management of patients.  



 

 Increase in daily minimum* FiO2 of ≥ 0.20 (20 

points) over the daily minimum FiO2 of the 

first day in the baseline period, sustained for 

≥ 2calendar days. 

 

 Increase in daily minimum* PEEP values of ≥ 

3 cmH2O over the daily minimum PEEP of the 

first day in the baseline period, sustained for 

≥ 2calendar days 

 



 For the purposes of VAE surveillance, PEEP 

values between 0 cmH2O and 5 cmH2O will 

be considered equivalent 



most VACs are due to :  

 pneumonia, 

  ARDS, 

  atelectasis 

  and pulmonary edema . 

  These are significant clinical conditions that 

may be preventable.  



Daily minimum defined by lowest value of 

FiO2 or PEEP during a calendar day that is 

maintained for > 1 hour. 

Daily minimum PEEP values of 0-5 cmH2O are 

considered equivalent for the purposes of 

VAE surveillance  







 Patient has a baseline period of stability or 

improvement on the ventilator,  

 defined by ≥ 2 calendar days of stable or 

decreasing daily minimum* FiO2 or PEEP 

values.  

 The baseline period is defined as the 2 

calendar days immediately preceding the 

first day of increased daily minimum PEEP or 

FiO2.  



 After a period of stability or improvement on 

the ventilator, the patient has at least one of 

the following indicators of worsening 

oxygenation:  



Daily minimum defined by lowest value of 

FiO2 or PEEP during a calendar day that is 

maintained for > 1 hour. 

Daily minimum PEEP values of 0-5 cmH2O are 

considered equivalent for the purposes of 

VAE surveillance  



 

 1) Increase in daily minimum* FiO2 of ≥ 0.20 

(20 points) over the daily minimum FiO2 of 

the first day in the baseline period, sustained 

for ≥ 2calendar days. 

 2) Increase in daily minimum* PEEP values of 

≥ 3 cmH2O over the daily minimum PEEP of 

the first day in the baseline period†, 

sustained for ≥ 2calendar days 

 



 1)Temperature > 38 °C or < 36°C, OR white 

blood cell count ≥ 12,000 cells/mm3 or ≤ 

4,000 cells/mm3. 

AND 

 2)A new antimicrobial agent(s)  is started, 

and is continued for ≥ 4 qualifying 

antimicrobial days 



 Purulent Respiratory Secretions:  

Defined as secretions from the lungs, 

bronchi, or trachea that contain >25 

neutrophils and <10 squamous epithelial cells 

per low power field  



 A day on which the patient was administered 

an antimicrobial agent that was determined 

to be “new” within the VAE Window Period. 

Four consecutive QADs are needed to meet 

the IVAC antimicrobial criterion—starting 

within the VAE Window Period. Days on which 

a new antimicrobial agent is administered 

count as QADs. Days between administrations 

of a new antimicrobial agent also count as 

QADs as long as there is a gap of no more 

than 1 calendar day between 

administrations. 





On or after calendar day 3 of mechanical 

ventilation and within 2 calendar days before 

or after the onset of worsening oxygenation, 

ONE of the following criteria is met: 



 

 Positive culture of one of the following 

specimens, meeting quantitative or semi-

quantitative thresholds as outlined in 

protocol, without requirement for purulent 

respiratory secretions 

 



 

 Endotracheal aspirate, ≥ 105 CFU/ml or 

corresponding semi-quantitative result 

 •Bronchoalveolar lavage, ≥ 104 CFU/ml or 

corresponding semi-quantitative result 

 •Lung tissue, ≥ 104 CFU/g or corresponding 

semi-quantitative result 

 •Protected specimen brush, ≥ 103 CFU/ml or 

corresponding semi-quantitative result 

 

 



 

 Purulent respiratory secretions (defined as 

secretions from the lungs, bronchi, or 

trachea that contain >25 neutrophils and <10 

squamous epithelial cells per low power field  

PLUS organism identified from one of  

 Endotracheal aspirate 

 Bronchoalveolar lavage 

 Lung tissue 

 Protected specimen brush 

 

 



 

One of the following positive tests: 

Organism identified from pleural fluid (where 

specimen was obtained during thoracentesis 

or initial placement of chest tube and NOT 

from an indwelling chest tube) 

 • 

 

 

 



 Lung histopathology, defined as:  

 1) abscess formation or foci of consolidation 

with intense neutrophil accumulation in 

bronchioles and alveoli 

 2) evidence of lung parenchyma invasion by 

fungi (hyphae, pseudohyphae or yeast forms) 

 3) evidence of infection with the viral 

pathogens listed below based on results of 

immunohistochemical assays, cytology, or 

microscopyperformed on lung tissue 

 



 

Diagnostic test for Legionella species 

    Diagnostic test on respiratory secretions for  

 influenza virus,  

 respiratory syncytial virus,  

 adenovirus, 

  parainfluenza virus 

 ,rhinovirus, 

 human metapneumovirus, 

  coronavirus 

 

 



 

 Excluded organisms and culture or non-

culture based microbiologic testing method 

results that cannot be used to meet the PVAP 

definition are as follows : 

 

 



 

 “Normal respiratory flora,” 

  “normal oral flora,” 

  “mixed respiratory a,” 

  “mixed oral flora,” “altered oral flora” or 

other similar results  

 cating isolation of commensal flora of the 

oral cavity or upper  spiratory tract  

 

 

 

 



 

 Any Candida species or yeast not otherwise 

specified; any coagulase-negative 

Staphylococcus species;  

 any Enterococcus species, when identified 

from sputum, endotracheal aspirates, 

bronchoalveolar lavage, or protected 

specimen brushings specimens. 

 

 



 These organisms can be reported as PVAP 

pathogens if identified from 

  lung tissue or 

  pleural fluid (where specimen was obtained 

during thoracentesis or initial placement of 

chest tube and NOT from an indwelling chest 

tube 



 

 because organisms belonging to the following 

genera are typically causes of community-

associated respiratory infections and are 

rarely or are not known to be causes of 

healthcare-associated infections, they are 

also excluded, and cannot be used to meet 

the PVAP definition when isolated from any 

eligible  

 

 



 

 specimen type (to include lung and pleural 

fluid): Blastomyces,  

Histoplasma, 

  Coccidioides,  

 Paracoccidioides, 

  Cryptococcus  

 Pneumocystis.  

 

 





          PNU1 



 For ANY PATIENT, at least one of the 

following:  

 Fever (>38.0°C or >100.4°F)  

 Leukopenia (≤4000 WBC/mm3) or 

leukocytosis (>12,000 WBC/mm3)  

 For adults >70 years old, altered mental 

status with no other recognized cause  

 



And at least two of the following:  

New onset of purulent sputumor change in 
character of sputum, or increased respiratory 
secretions, or increased suctioning 
requirements  

New onset or worsening cough, or dyspnea, 
or tachypnea 

 Rales or bronchial breath sounds  

Worsening gas exchange (for example: O2 
desaturations (for example: PaO2/FiO2 
<240), increased oxygen requirements, or 
increased ventilator demand  

 



 Worsening gas exchange (for example: O2 desaturations 
[for example pulse oximetry <94%], increased oxygen 
requirements, or increased ventilator demand)  

 And at least three of the following:  

 Temperature instability  

 Leukopenia (≤4000 WBC/mm) or leukocytosis (>15,000 
WBC/mm) and left shift (>10% band forms)  

 New onset of purulent sputumor change in character of 
sputum or increased respiratory secretions or increased 
suctioning requirements  

 Apnea, tachypnea , nasal flaring with retraction of chest 
wall or nasal flaring with grunting  

 Wheezing, rales, or rhonchi  

 Cough  

 Bradycardia (<100 beats/min) or tachycardia (>170 
beats/min)  

 



 at least three of the following: 

 

 Fever (>38. 0°C or >100. 4°F) or hypothermia (<36. 0°C or 
<96. 8°F)  

 • Leukopenia (≤4000 WBC/mm3) or leukocytosis (≥15,000 
WBC/mm)  

 • New onset of purulent sputum or change in character of 
sputum, or increased respiratory secretions, or increased 
suctioning requirements  

 • New onset or worsening cough, or dyspnea, apnea, or 
tachypnea.  

 • Rales or bronchial breath sounds  

 • Worsening gas exchange (for example: O2 desaturations 
[for example pulse oximetry <94%], increased oxygen 
requirements, or increased ventilator demand)  

 
 



 Two or more serial chest imaging test results 

with at least one of the following:  

New and persistent  

 or  

 Progressive and persistent  

 Infiltrate  

 Consolidation  

 Cavitation  

 Pneumatoceles, in infants ≤1 year old  

 



 In patients without underlying pulmonary or 

cardiac disease (for example: respiratory 

distress syndrome, bronchopulmonary 

dysplasia, pulmonary edema, or chronic 

obstructive pulmonary disease),  

 one definitive imaging test result is 

acceptable. 



PNU2 



 Signs/Symptoms 

:At least one of the following:  

 Fever (>38.0°C or >100.4°F)  

 Leukopenia (≤4000 WBC/mm3) or leukocytosis (>12,000 
WBC/mm3)  

 For adults >70 years old, altered mental status with no 
other recognized cause  

 

 And at least one of the following:  

 New onset of purulent sputum3 or change in character of 
sputum4, or increased respiratory secretions, or increased 
suctioning requirements  

 New onset or worsening cough, or dyspnea or tachypnea5  

 Rales or bronchial breath sounds  

 Worsening gas exchange  

   

 

 



 At least one of the following:  

 Organism identified from blood 

 Organism identified from pleural fluid 

 Positive quantitative culture or corresponding semi-
quantitative culture result from minimally-contaminated 
LRT specimen (specifically, BAL, protected specimen 
brushing or endotracheal aspirate)  

 ≥5% BAL-obtained cells contain intracellular bacteria on 
direct microscopic exam (for example: Gram’s stain)  

 Positive quantitative culture or corresponding semi-
quantitative culture result9 of lung tissue  

 Histopathologic exam shows at least one of the following 
evidences of pneumonia:  

 Abscess formation or foci of consolidation with intense 
PMN accumulation in bronchioles and alveoli  

 Evidence of lung parenchyma invasion by fungal hyphae 
or pseudohyphae  

 

 



 At least one of the following:  

 Virus, Bordetella, Legionella, Chlamydia or 
Mycoplasma identified from respiratory 
secretions or tissue by a culture or non-culture 
based microbiologic testing method which is 
performed for purposes of clinical diagnosis or 
treatment  

 Fourfold rise in paired sera (IgG) for pathogen 
(for example: influenza viruses, Chlamydia)  

 • Fourfold rise in Legionella pneumophila 
serogroup 1 antibody titer to ≥1:128 in paired 
acute and convalescent sera by indirect IFA.  

 Detection of L. pneumophila serogroup 1 
antigens in urine by RIA or EIA  

 

 



PNU3  



 Signs/Symptoms : 

 Patient who is immunocompromised  has at 
least one of the following:  

 Fever (>38.0°C or >100.4°F)  

 For adults >70 years old, altered mental status 
with no other recognized cause  

 New onset of purulent sputum or change in 
character of sputum, or increased respiratory 
secretions, or increased suctioning requirements  

 New onset or worsening cough, or dyspnea, or 
tachypnea5  

 Rales6 or bronchial breath sounds  

 



 

Worsening gas exchange (for example: O2 

desaturations [for example: PaO2/FiO2 

<240]7, increased oxygen requirements, or 

increased ventilator demand)  

 • Hemoptysis  

 • Pleuritic chest pain  

 



 Laboratory : 
 At least one of the following:  

 Identification of matching Candida spp. from 
blood and one of the following: sputum, 
endotracheal aspirate, BAL or protected 
specimen brushing.  

 Evidence of fungi (excluding Candida and yeast 
not otherwise specified) from minimally-
contaminated LRT specimen (specifically BAL, 
protected specimen brushing or endotracheal 
aspirate) from one of the following: Direct 
microscopic exam  

 Positive culture of fungi  

 Non-culture diagnostic laboratory test  

 

 



 Laboratory : 

OR  

 Any of the following fromLABORATORY 

CRITERIA DEFINED UNDER PNU2  

 









Date of event occurs within 30 days after any 

NHSN operative procedure (where day 1 = 

the procedure date)  

AND  

 involves only skin and subcutaneous tissue of 

the incision  

AND  

 patient has at least one of the following: 



 

 purulent drainage from the superficial incision.  

 organism(s) identified from an aseptically-
obtained specimen  from the superficial incision 
or subcutaneous tissue by a culture or non-
culture based microbiologic testing method 
which is performed for purposes of clinical 
diagnosis or treatment (for example, not Active 
Surveillance Culture. 

 superficial incision that is deliberately opened 
by a surgeon, physician* or physician designee 
and culture or non-culture based testing of the 
superficial incision or subcutaneous tissue is not 
performed  

 



AND  

 patient has at least one of the following signs 

or symptoms: 

  localized pain or tenderness 

 localized swelling; erythema;  

 or heat.  

 diagnosis of a superficial incisional SSI by a 

physician* or physician designee  

 



 There are two specific types of superficial 

incisional SSIs : 

 Superficial Incisional Primary (SIP) 

  – a superficial incisional SSI that is identified 

in the primary incision in a patient that has 

had an operation with one or more incisions 

(for example, C-section incision or chest 

incision for CBGB)  

 



 

 Superficial Incisional Secondary (SIS)  

  a superficial incisional SSI that is identified 

in the secondary incision in a patient that 

has had an operation with more than one 

incision (for example, donor site incision for 

CBGB)  

 



 

 Diagnosis/treatment of cellulitis 
(redness/warmth/swelling), by itself, does not meet 
criterion “d” for superficial incisional SSI. Conversely, an 
incision that is draining or that has organisms identified by 
culture or non-culture based testing is not considered a 
cellulitis.  

 • A stitch abscess alone (minimal inflammation and 
discharge confined to the points of suture penetration).  

 • For an NHSN operative procedure, a laparoscopic trocar 
site is considered a surgical incision and not a stab wound.  

 • A localized stab wound or pin site infection is not 
considered an SSI; depending on the depth, these 
infections might be considered either a skin (SKIN) or soft 
tissue (ST) infection  

 



 The date of event occurs within 30 or 90 days 
after the NHSN operative procedure (where day 
1 = the procedure date) according to the list in  

 AND  

 involves deep soft tissues of the incision (for 
example, fascial and muscle layers)  

 AND  

 patient has at least one of the following:  

 purulent drainage from the deep incision.  

 a deep incision that spontaneously dehisces, or is 
deliberately opened or aspirated by a surgeon, 
physician* or physician designee  

 



AND  

 organism(s) identified from the deep soft 
tissues of the incision by a culture or non-
culture based microbiologic testing method 
which is performed for purposes of clinical 
diagnosis or treatment (for example, not 
Active Surveillance or culture or non-culture 
based microbiologic testing method is not 
performed. A culture or non-culture based 
test from the deep soft tissues of the incision 
that has a negative finding does not meet 
this criterion  



 AND  

 patient has at least one of the following 

signs or symptoms: fever  

 (>38°C); localized pain or tenderness.  

 an abscess or other evidence of infection 

involving the deep incision that is detected 

on  

    gross anatomical  

 or histopathologic exam, 

  or imaging test  

 



Date of event occurs within 30 or 90 days 

after the NHSN operative procedure (where 

day 1 = the procedure date) according to the 

list in Table 2  

AND  

 involves any part of the body deeper than 

the fascial/muscle layers that is opened or 

manipulated during the operative procedure  



 AND  

 patient has at least one of the following:  

 purulent drainage from a drain that is placed into the 
organ/space(for example, closed suction drainage 
system, open drain, T-tube drain, CT-guided 
drainage). 

 organism(s) identified from fluid or tissue in the 
organ/space by aculture or non-culture based 
microbiologic testing method which is performed for 
purposes of clinical diagnosis or treatment 
(forexample, not Active Surveillance Culture 

 an abscess or other evidence of infection involving 
the organ/space that is detected on gross anatomical 
or histopathologicexam, or imaging test evidence 
suggestive of infection. 

 



AND  

meets at least one criterion for a specific 

organ/space infection site listed in Table 3.  

 These criteria are found in the Surveillance 

Definitions for Specific Types of Infections  


















