
                                        
 

   

       

 

VAE Questions and Case Studies
 

Cindy Gross, MT, SM (ASCP), CIC
 
IP Consultant
 

March 14, 2014
 

National Center for Emerging and Zoonotic Infectious Diseases 

Division of Healthcare Quality Promotion 



           
               

   

The following examples are for illustration
 
purposes only and are not intended to represent
 

actual clinical scenarios.
 



             

   
             
           

             
             
 

 
     

When should I use PNEU/VAP instead of VAE?
 

A.	 Never— always use VAE 
B. When surveillance is to be conducted in mechanically‐


ventilated children who are in pediatric locations
 
C.	 When surveillance is to be conducted for healthcare‐

associated pneumonia that is not associated with 
mechanical ventilation 

D. B and  C 

E. None of the above
 



NHSN Lower Respiratory Events in 2014 

 VAP protocol is in use for in-plan surveillance in 
pediatric locations (pedVAP) 
 In-plan neonatal VAP surveillance is no longer available as of 

January 2014 

 PNEU definitions are still available for off-plan 
surveillance of VAP in adults , children, neonates or 
non-ventilated PNEU in adults, children or neonates. 



                 
             
             

When evaluating patient data to see if the IVAC 
definition is met, I should focus only on 
antibiotics that are used to treat respiratory 
infections 

A. Yes 
B. No 



     
       
                 

             
                  

                   
                   

         
                   
             
                     

                 
       

IVAC and Antimicrobial Agents
 
 Meeting Infection‐related Ventilator –Associated 

Complication ( IVAC) definition does not mean that the 
“infection related” event is necessarily respiratory in origin. 

 The IVAC antimicrobial list was refined by removing selected 
antimicrobial agents that would not be used, or would be 
unlikely to be used, in treating a lower respiratory infection 
in a critically ill patient. 

 Still possible that an existing agent may have dual purposes 
and not necessarily be treating a respiratory infection. 

 No need to discern the reason for the administration of the 
antimicrobial. 
 Prophylaxis, de‐escalation, change within a class of antimicrobials is 

not a reason for exclusion 



             
       

       
       

         
     

       
       
         

When selecting the daily minimum PEEP and 
FiO2 for each calendar day….. 

1. Throw out the lowest value 

2. Choose the most consistent 
value 

3. Select the value using any 
24 hour time period 

4. Choose the lowest value 
that has been maintained 
for at least 1 hour 



             
         

                 
                 

                 
               

   
         
                 

         
                    

           
                       
             

                 
             

Choose the lowest setting that has been
 
maintained for at least 1 hour
 

•	 When 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 
–	 Include settings collected during weaning/mechanical 

ventilation liberation trials as long as the patient is ventilated 

–	 Use conventional mechanical ventilation settings 
•	 Include conventional MV settings during times when a patient is 

intermittently on an excluded mode of ventilation 

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

•	 Use a calendar day not some other “capture period” 
or other designated 24 hour time period 



   

                    
                 
                 
           

Daily Minimum Values
 

The patient is intubated at 2 pm. PEEP and FiO2 are 
set at the following values through the remainder of 
the calendar day. What are the daily minimum PEEP 
and FiO2 values for the calendar day? 

Time 2 pm 4 pm 6pm 8 pm 10 pm 12 am 

PEEP 
(cmH2O) 

5  8  5  8  8  10  

FiO2 1.0 0.60 0.40 0.50 0.55 0.60 



             What are the daily minimum PEEP and FiO2?
 

1. 5 and 0.40
 

2. 8 and 0.60
 

3. 5 and 0.50
 

4. 10 and 1.0
 

Time 2 pm 4 pm 6pm 8 pm 10 pm 12 am 

PEEP 
(cmH2O) 

5  8  5  8  8  10  

FiO2 1.0 0.60 0.40 0.50 0.55 0.60 



   

                   
                 
                 
 

Daily Minimum Values 

The patient is intubated at 6 pm. PEEP and FiO2 are 
set at the following values through the remainder of 
the calendar day. What are the daily minimum PEEP 
and FiO2? 

Time 6 pm 7 pm 8 pm 9 pm 10 pm 11 pm 

PEEP 
(cmH2O) 

10  8  5  5  8  8  

FiO2 1.0 0.60 0.40 0.50 0.60 0.60 



             

0.60

What are the daily minimum PEEP and FiO2?
 

1. 5 and 0.40
 

2. 8 and 0.60
 

3. 10 and 1.0
 

4. 5 and 0.60 

Time 6 pm 7 pm 8 pm 9 pm 10 pm 11 pm 

PEEP 
(cmH2O) 

10  8  5  5  8  8  

FiO2 1.0 0.60 0.40 0.50 0.60 



PEEP 

2

3

   
                 
           

Meeting VAC Definition 
What if the increase over the baseline period meets 
the requirement relative to one baseline day? 

1. VAC 

2. NO VAC MV Day 
Daily minimum Daily minimum 

FiO2 

1 10 100 

7  90  

5  90  
4 8  50  
5 8  50  
6 8  50  



PEEP 

1

2

3

   
                       

Meeting VAC Definition
 
What if there is an increase for one day and then a 
decrease? 

1. VAC 

2. NO VAC MV Day 
Daily minimum Daily minimum 

FiO2 

10 100 

5  90  

5  90  
4 8  50  

5 7  50  
6 8  50  



1

2
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Meeting VAC Definition
 
VA or No VAC?
 

MV Day 
Daily minimum 

PEEP 
Daily minimum 

FiO2 

10 100 

5  90  
3 5  90  
4 10 50 
5 8  50  
6 8  50  

1. Yes 

2. No
 



PEEP 

8

3

4

 
         
Discrepant changes
 

PEEP goes up but FiO2 goes down
 

MV Day 
Daily minimum Daily minimum 

FiO2 

1 100 
2 7  90  

7  90  

10 50 
5 10 50 
6 8  50  



                       
                   
               
               

               

Report an IVAC (no pathogen) and evaluate  to 
see if the positive blood culture is secondary to 
another HAI or if it is a CLABSI (pathogen=PA)

     
           

     
       
     

A. 

A patient in my ICU met the IVAC definition. On the VAE 
Event Date, there was also a positive blood culture that 
grew Pseudomonas aeruginosa. The patient has a central 
line. Other than fever, there are no other 
signs/symptoms of infection. How should I report this 
event? 

B.	 Report an IVAC (pathogen=PA) 
C.	 Report an IVAC and secondary BSI 

(pathogen=PA) 
D. Report a CLABSI (pathogen=PA) 
E.	 Report an IVAC (no pathogen) 
F. None of the above
 



                   
 

                    
                 

               
                   

                         
                   
     
                      
             

         

•	 Secondary BSI can only be reported for possible or probable 
VAP 
–	 Organisms isolated from the blood culture must match an organism 

isolated from an appropriate respiratory tract specimen that was 
used to meet the possible or probable VAP definition 

–	 Blood culture must be collected during the 14 day event period 

•	 If the blood culture is not found to be secondary to VAE look 
to the other HAI definitions (including PNEU and LRI) or 
report as a CLABSI 
–	 Possible or probable VAP met but no organism match and/or blood 

culture not collected during 14 day event period 

–	 VAC, IVAC or No VAE detected 



               
             

       

       
                 

           
   
           
           

     
         
       

If I am conducting VAE surveillance in‐plan, I
need to assess daily minimum and maximum
temperatures for the following patients: 

1. All patients in the ICU 

2. All patients in the ICU who are on a 

3. 
ventilator 
Patients who I have determined meet 
the VAC definition 

4.	 Patients who have met the VAC 
definition and also have an abnormal 
white blood cell count 

5.	 Patients who the clinical care 
providers have diagnosed with VAP 



   
                       

                
                       
                  

50
40
70

70

Case Study 1 
A 69‐year old female is seen in the ER with an admitting 
diagnosis of community acquired pneumonia (CAP). She is 
admitted to the ICU the same day on a ventilator. Review her 
ventilator settings and determine if VAE criteria are met. 

MV Day 
Daily minimum 

PEEP 
Daily minimum 

FiO2 

1 8 100 
2 6  50  
3 5 
4 6 
5 6 

6 6 
7 5  60  
8 5  70  
9 5  60  

A. Yes 
B. No
 



 

 
 

  

 

   

               What specific event should be reported for this patient?
 

MV 
DAY 

Daily 
minimum 

PEEP 

Daily 
minimum 

FiO2 Temp WBC ABX ABX 
Speci-
men 

Polys 
/Epis Organism 

1 8 100 38.0 
Pip / 
Tazo 

2 6 50 39.0 
Pip / 
Tazo 

Sputum 
Scant NF, 

Many Staph. 
aureus 

3 5 50 37.6 4.9 
Pip / 
Tazo 

Vanco-
IV 

4 6 40 38.6 5.8 

5 6  70  39  5.8  
Vanco-

IV 

6 6 70 38.8 5.4 BAL 
≥104 cfu/ml 

S. aureus 

7 5 60 38.0 5.4 
Vanco-

IV 

8 5  70  

9 5  60  
Vanco-

IV 



               

         
   
     
     

   

What specific event should be reported for this 
patient? 

A. None, the patient had CAP 

B. 
present on admission
 

Possible VAP (pathogen SA)
 
C. Probable VAP (Pathogen SA) 
D. VAC only 



 

 
 

  

5 50 37.6 4.9
Pip / 
Tazo

Vanco-
IV

6 40 38.6 5.8

6 70 39 5.8
Vanco-

IV

6 70 38.8 5.4 BAL
≥104 cfu/ml  

S. aureus

5 60 38.0 5.4
Vanco-

IV

MV 
DAY 

Daily 
minimum 

PEEP 

Daily 
minimum 

FiO2 Temp WBC ABX ABX 
Speci-
men 

Polys 
/Epis Organism 

1 8 100 38.0 
Pip / 
Tazo 

2 6  50  39.0 
Pip / 
Tazo 

Sputum 
Scant NF, 

Many Staph. 
aureus 

3 

4 

5 

6 

7 

8 5  70  

9 5  60  
Vanco-

IV 



   

                 
              
   

               
                     

                     
            
               
                           
     

CASE 1 Recap 

 Patients are not excluded from VAE surveillance due to 
admitting diagnosis, presence of underlying conditions or 
development of complications 

 Eligible pathogens identified during the VAE window period 
are to be used to determine if possible or probable VAP 
definitions can be met even if the same or similar pathogen 
was identified prior to the event detection 

 Days between administration of the same new antimicrobial 
agent count as QADs as long as there is a gap of no more 
than 1 calendar day. 



   

                         
                   

                     
                       
         

Case Study 2 

A 17 year old female with cystic fibrosis is admitted to the adult 
medical ICU where in plan VAE surveillance has been selected 
in the monthly reporting plan. She is placed on the ventilator 
on hospital day 5. Based on the following findings do you need 
to report anything to NHSN. 



  
 

                   Case Study 2‐Do you need to report anything to NHSN?
 

MV Day PEEP min 
FiO2mi 

n 
Temp min Temp max WBC min WBC max Abx Speci-men 

Polys / 
Epis 

Organism 

1 6  50  None  -- -- --
2 6  50  None  -- -- --
3 6 50 37.0 37.9 5.4 5.4 None -- -- --

4 7.5 80 36.5 37.3 7.2 9.2 None -- -- --

5 7.5 80 36.3 38.9 7.4 8.4 None BAL 
≥ 25 / 
≤ 10 

104 cfu/ml 
Pseudomonas 

aeruginosa 
6 7.5 75 37.2 38.5 8.5 8.8 Yes -- -- --
7 6 75 Yes -- -- --

8 6 75 Yes Blood -- Staph aureus 

9 6 60 Yes -- -- --
10 8 80 Yes -- -- --
11 8 80 Yes -- -- --
12 6 60 Yes -- -- --
13 6 60 Yes -- -- --
14 6 60 Yes -- -- --
15 6  60  No  -- -- --

16 7.5 85 No -- -- --

17 7.5 85 No -- -- --



     

       
           
   
     
         
           

         
           
   

Case Study 2 

1. Nothing to report to NHSN 

2. Probable VAP with a secondary BSI 
(pathogens PA, SA) 

3. Probable VAP (pathogen PA) 
4. Probable VAP (pathogen PA) and 

perhaps a secondary BSI to another 
HAI site or CLABSI (pathogen SA) 

5. Probable VAP (pathogen PA) and a 

CLABSI (pathogen PA) 



  
 

6 50 37.0 37.9 5.4 5.4 None

7.5 80 36.5 37.3 7.2 9.2 None

7.5 80 36.3 38.9 7.4 8.4 None BAL
≥ 25 / 
≤ 10

104 cfu/ml
Pseudomonas 

aeruginosa
7.5 75 37.2 38.5 8.5 8.8 Yes

MV Day PEEP min 
FiO2mi 

n 
Temp min Temp max WBC min WBC max Abx Speci-men 

Polys / 
Epis 

Organism 

1 6  50  None  -- -- --

2 6 50 None -- -- --

3 -- -- --

4 -- -- --

5 

6 -- -- --

7 6  75  Yes -- -- --

8 6  75  

) 
D

ay
s 

Yes Blood -- Staph aureus 

9 6  60  4 Yes -- -- --

10 8  80  

d
 (1 Yes -- -- --

11 8  80  ri
o Yes -- -- --

12 6  60  P
e Yes -- -- --

13 6  60  n
t Yes -- -- --

14 6  60  

Ev
e

Yes -- -- --

15 6  60  No  -- -- --

16 7.5 85 
No 

-- -- --

17 7.5 85 No -- -- --



     
                     
           
                   
               
                     

     
             
                 

                     
                 

                   
               
     

Case Study 2 Recap 
•	 All patients in an adult location where VAE was selected in 

the monthly reporting plan are included 

•	 Event Day 4 (first day of onset of worsening oxygenation) 
VAC met in FiO2 parameter, do not round up values 

•	 VAE Window Period is limited to 4 days, VAC and IVAC 
definitions are met 

•	 Both purulent respiratory secretions and the quantitative 
culture criteria are met to satisfy the Probable VAP 
definition 

•	 Blood culture is collected within the 14 day Event Period but 
the respiratory and blood culture pathogens do not match 
therefore, look to determine if another HAI definition is met 
for secondary bloodstream infection attribution and if not 
then report as CLABSI 



     
                 

               
                   
           
     

Case Study 3 

An elderly gentleman is admitted to the trauma ICU 
following a motor vehicle accident. He had been 
intubated in the field and there was some concern of 
aspiration upon intubation. Given the following 
information, identify all events. 



 

                
 

Case Study 3‐Identify event(s) and MV day of 
event(s) 

MV Day 
PEEP 

min 

FiO2m 

in 

Temp 

min 

Temp 

max 

WBC 

min 

WBC 

max 
Abx Specimen 

Polys / 
Epis 

Organism 

1 6 30 37.1 37.6 4.3 4.3 None -- -- --

2 6 30 36.8 37.2 4.6 4.6 None -- -- --

3 6 30 37.0 37.9 5.4 5.4 None -- -- --

4 8 30 36.5 37.3 7.2 9.2 None -- -- --

5 8 35 36.3 37.2 7.4 12.5 None -- -- --

6 8 50 37.2 37.9 8.5 13.0 Yes BAL 
≥ 25 / 
≤ 10 

104 Enterococcus 

7 6 50 37.8 37.3 -- -- Yes BC x2 -- Enterococcus 

8 6 40 37.2 37.9 -- -- Yes -- -- --

9 6 40 37.5 37.9 9.7 11.7 Yes -- -- --

10 8 40 37.4 37.1 9.6 10.9 Yes -- -- --

11 8 40 37.2 37.9 9.4 9.4 Yes -- -- --

12 6 30 37.3 37.5 9.5 9.5 Yes -- -- --

13 6 30 37.2 37.8 8.2 8.2 None -- -- --

14 6 30 37.0 37.7 8.6 8.6 None -- -- --

15 6 60 37.2 37.9 9.4 12.1 Yes -- -- --

16 7 60 37.3 37.5 13.0 13..5 Yes -- -- --
17 7 85 37.2 37.8 -- --- Yes -- -- --

18 PATIENT EXPIRES ----- ----- ----- ----- -- -- --



         

     
       
   
     

Identify the event(s) and MV day
 

1. MV Day 6 ‐ Probable VAP
 

3. MV Day 15 ‐ VAC 

2. MV Day 6 ‐ Possible VAP
 

4. MV Day 15 ‐ Probable VAP
 



 

6 30 37.2 37.8 8.2 8.2 None

6 30 37.0 37.7 8.6 8.6 None

6 60 37.2 37.9 9.4 12.1 Yes

7 60 37.3 37.5 13.0 13.5 Yes
7 85 37.2 37.8 Yes
PATIENT EXPIRES

     
     

Case Study 3
 
VAC MV Day 15
 

MV Day 
PEEP 

min 

FiO2m 

in 

Temp 

min 

Temp 

max 

WBC 

min 

WBC 

max 
Abx Specimen 

Polys / 
Epis 

Organism 

1 6 30 37.1 37.6 4.3 4.3 None -- -- --

2 6 30 36.8 37.2 4.6 4.6 None -- -- --

3 6 30 37.0 37.9 5.4 5.4 None -- -- --

4 8 30 36.5 37.3 7.2 9.2 None -- -- --

5 8 35 36.3 37.2 7.4 12.5 None BAL 
≥ 25 / 
≤ 10 

104 Enterococcus 

6 8 50 37.2 37.9 8.5 13.0 Yes -- -- --

7 6 50 37.8 37.3 -- -- Yes BC x2 -- Enterococcus 

8 6 40 37.2 37.9 -- -- Yes -- -- --

9 6 40 37.5 37.9 9.7 11.7 Yes -- -- --

10 8 40 37.4 37.1 9.6 10.9 Yes -- -- --

11 8 40 37.2 37.9 9.4 9.4 Yes -- -- --

12 6 30 37.3 37.5 9.5 9.5 Yes -- -- --

13 -- -- --

14 -- -- --

15 -- ≥ -- 4 QAD --

16 -- re --quireme --nt 
17 -- --- -- -- --

18 ----- ----- ----- ----- -- n --ot met --



     

                   
                       
           
                

                   
                 
     

           

Case Study 3 Recap
 

•	 Event Day 15 (first day of onset of worsening oxygenation) 
•	 VAE Window Period is Day 13, 14 (two days before), Day 15 

(event day), Day 16,17 (two days after) 
•	 Abnormal WBC documented during VAE Window Period but 

only 3 QADs are observed prior to the patient expiring 

•	 Baseline period of stability is not established early in 
mechanical ventilation episode 
–	 No VAC, No IVAC, No Possible/Probable VAP 



     
       

         
   

       
       

   

  Case Study 3 

•	 Focus on identifying VAC 

• No need to collect other
 
parameters in advance
 

•	 Using a culture driven 
surveillance approach is not 
useful for VAE 

MV Day 
PEEP 

min 
FiO2 min 

1 6  30  
2 6  30  
3 6  30  
4 8  30  
5 8  35  
6 8  50  
7 6  50  
8 6  40  
9 6  40  

10 8  40  
11 8  40  
12 6  30  
13 6  30  
14 6  30  
15 6  60  
16 7  60  
17 7  85  

18 PATIENT EXPIRES 



Questions
 





 

 
 

 

 

 

THANK YOU!
 

nhsn@cdc.gov
 

For more information please contact Centers for Disease Control and Prevention 

1600 Clifton Road NE, Atlanta, GA 30333 
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348 
E-mail: cdcinfo@cdc.gov Web: www.cdc.gov 

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention. 

National Center for Emerging and Zoonotic Infectious Diseases 

Division of Healthcare Quality Promotion 

http:www.cdc.gov
mailto:cdcinfo@cdc.gov
mailto:nhsn@cdc.gov



