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Housekeeping

• This call is being recorded and the recording and slides 
will be posted to the State HAI website.

• Please use the chat-box for any questions.

• Upcoming Trainings:
– Thursday, February 17th, 8 am – 12 pm CST
– Friday, February 18th, 8 am- 12 pm CST

• Next week’s NHSN user call will be on Tuesday, February 
22nd at 10 am due to President’s Day.
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Outline
• NHSN background
• Reporting requirements
• Surveillance Definitions
• Denominator data

– Definitions & data entry
• Numerator data

– HAI Definitions
– VAE Definitions
– PedVAE Definitions

• Resources



NHSN Background



NHSN Background



Patient Safety Component Background
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VAE Section History 
• Prior to 2013, surveillance for ventilator-associated events 

was limited to VAP.

• One drawback is that radiographic findings of pneumonia 
were required in VAP event recording.
– Evidence suggests that this is not an accurate way to identify VAP 

due to the subjectivity in technique, interpretation, and reporting.
• Especially in inter-facility comparisons and public reporting situations.

• Another issue, was the lack of a sensitive or specific 
definition for VAP, with broad criteria and definitions that were 
unreliable. 

• These limitations also stunt prevention efforts, as valid and 
reliable data is critical for prevention strategy assessment.
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VAE Section History 
• The VAE surveillance algorithm was implemented in 2013 to 

identify a broad range of conditions that occur in ventilated 
adults.
– These criteria were made specifically to be objective and possibly 

automated to ensure both easy implementation and utilization of 
electronic health records to identify events.

• The PedVAE section has a similar history, with a group formed 
also in 2013 to define its criteria.
– Unfortunately, there was insufficient data at the time, so the group 

was postponed until 2015.

• At that time, a study on pediatric events demonstrated that 
changes in the Fraction of Inspired Oxygen (FiO2) and Mean 
Airway Pressure (MAP) were associated with events that 
prolonged patient stay and increased mortality.

• In 2019, PedVAE was introduced as a section following VAE in 
the Patient Safety Component. 
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TDH/CMS Reporting 
Requirements



Reporting Requirements for VAE

Facility Type Location(s)

Long-term acute care facilities (LTACs) Adult Inpatient Locations only

Required Reporting:

Eligible for Surveillance (VAE:
Facility Type Location(s)

Acute Care Hospitals (ACHs) Adult inpatient locations

LTACs Adult inpatient locations

Inpatient Rehabilitation Facilities (IRFs) Adult inpatient locations

Facility Type Location(s)
ACHs Pediatric inpatient locations

Neonatal inpatient locations

LTACs Pediatric inpatient locations
Neonatal inpatient locations

IRFs Pediatric inpatient locations
Neonatal inpatient locations

Eligible for Surveillance (PedVAE):



Definitions for 
Surveillance



Basic Definitions
• Ventilator: A device used to support, assist, or control respiration 

(inclusive of the weaning period) through the application of 
positive pressure to the airway when delivered via an artificial 
airway, specifically oral/nasal endotracheal or tracheostomy tube.
– NOTE: Ventilation and lung expansion devices that deliver positive 

pressure to the airway (for example, CPAP, BiPAP, Bi-level, IPPB, and 
PEEP) via non-invasive means (for example, nasal prongs, nasal mask, full 
face mask, total mask, etc.) are not considered ventilators unless positive 
pressure is delivered via an artificial airway (oral/nasal endotracheal or 
tracheostomy tube). 
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Not a ventilator
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Basic Definitions
• Episode of Mechanical Ventilation: Defined as a period of days 

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

– NOTE: A break in mechanical ventilation of at least one full calendar day, followed 
by reintubation and/or reinitiation of mechanical ventilation during the same 
hospitalization, defines a new episode of mechanical ventilation. 
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Episodes of Mechanical Ventilation:



Basic Definitions

• Fraction of Inspired Oxygen (FiO2): The fraction of 
oxygen in inspired gas. 
– For example, the FiO2 of ambient air is 0.21; the oxygen 

concentration of ambient air is 21%. 
• In patients on mechanical ventilation, the FiO2 is one of 

the key parameters that can be adjusted depending on 
the patient’s oxygenation needs.
– It is typically in the range of 0.30 (oxygen concentration of 30%) 

to 1.0 (oxygen concentration of 100%).
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Basic Definitions
• Daily Minimum FiO2: The lowest value of FiO2 during a 

calendar day that is set on the ventilator and maintained for > 
1 hour. . In circumstances where there is no value that is 
documented to have been maintained for > 1 hour (for 
example, the lowest value of FiO2 is set late in the calendar 
day, mechanical ventilation is discontinued early in the 
calendar day, FiO2 settings are changed very frequently 
throughout the calendar day) the daily minimum FiO2 should 
default to the lowest FiO2 setting during the calendar day 
(regardless of how long that setting was maintained). 



VAE Definitions

• Positive End-Expiratory Pressure (PEEP): A technique 
used in respiratory therapy in which airway pressure 
greater than atmospheric pressure is achieved at the end 
of exhalation by the introduction of a mechanical 
impedance to exhalation. 

• In patients on mechanical ventilation, PEEP is one of the 
key parameters that can be adjusted depending on the 
patient’s oxygenation needs and is typically in the range 
of 0 to 15 cmH2O. 
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VAE Definitions
• Daily Minimum PEEP: The lowest value of PEEP during a 

calendar day that is set on the ventilator and maintained for > 
1 hour. In circumstances where there is no value that is 
documented to have been maintained for > 1 hour (for 
example, the lowest value of PEEP is set late in the calendar 
day, mechanical ventilation is discontinued early in the 
calendar day, PEEP settings are changed very frequently 
throughout the calendar day) the daily minimum PEEP should 
default to the lowest PEEP setting during the calendar day 
(regardless of how long that setting was maintained). 



Basic Definitions

• Mean Airway Pressure (MAP): The average pressure 
exerted on the airway and lungs from the beginning of 
inspiration until the beginning of the next inspiration. 

• In patients on mechanical ventilation, MAP is the most 
powerful influence on oxygenation and is determined by:
– positive end-expiratory pressure (PEEP)
– peak inspiratory pressure (PIP)
– inspiratory time
– frequency
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PedVAE Definitions
• Daily Minimum MAP: The lowest value of MAP during a 

calendar day.



Basic Definitions
• Date of Event: The date of onset of worsening 

oxygenation. This is defined as the first calendar day in 
which the daily minimum PEEP or FiO2 increases above 
the thresholds outlined in the VAE definition algorithm 
(specifically day 1 of the required ≥ 2-day period of 
worsening oxygenation following a ≥ 2-day period of 
stability or improvement on the ventilator).
– NOTE: The “date of event” is NOT the date on which all VAE 

criteria have been met. It is the first day (of a ≥ 2-day period) on 
which either of the worsening oxygenation thresholds (for PEEP 
or FiO2) is met. 



Basic Definitions
• VAE Window Period: This is the period of days around 

the date of event (specifically the day of onset of 
worsening oxygenation) within which other VAE criteria 
must be met. It is usually a 5-day period and includes the 
2 days before, the day of, and the 2 days after the VAE 
date of event (specifically the first day of worsening 
oxygenation, the day of VAE onset). 
– In cases where the VAE date of event corresponds to MV day 3 or 

day 4, the window period described above may only be a 3-day or 
a 4-day window, because it can NOT include any days before the 
3rd day of MV.



Basic Definitions
• 14-day Event Period: VAEs are defined by a 14-day 

period, starting on the day of onset of worsening 
oxygenation (the date of event, day 1). A new VAE cannot 
be identified or reported until this 14-day period has 
elapsed.



Basic Definitions

• New Antimicrobial Agent: Defined as any agent listed 
that is initiated on or after the third calendar day of 
mechanical ventilation AND in the VAE Window Period. 
The agent is considered new for the purposes of this 
definition if it was NOT given to the patient on either of 
the 2 days preceding the current start date. 
– The antimicrobial agent(s) must have been given by one of the 

routes of administration outlined, and therapy with one or more 
new antimicrobial agents must be continued for at least 4 
calendar days. 
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Basic Definitions
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Basic Definitions
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Basic Definitions
• Qualifying Antimicrobial Day (QAD): A day on which the 

patient was administered an antimicrobial agent that was 
determined to be “new” 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 if there is a gap of no more than 1 
calendar day between administrations. By contrast, days 
between administrations of different antimicrobial agents do 
NOT count as QADs. 
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Denominator Data



Data Entry
• Denominator Data Collected:

– Patient Days
– Device Days

• Optional Denominator Data:
– Episodes of Mechanical Ventilation

• The EMV denominator is determined by counting all patients in the 
location who are on mechanical ventilation on the first day of the 
month regardless of eligibility for inclusion in VAE surveillance. 
Then, on each subsequent day of the month, count each additional 
patient that is started on mechanical ventilation. 

• This would include those that are admitted to the location already on 
mechanical ventilation, those that are newly ventilated, and any 
previously ventilated patients who have new episodes of mechanical 
ventilation occurring during the same month. The sum of the count 
for the first day and each subsequent day of the month is entered in 
NHSN. 



Denominator Data
• Denominator data collection options

– Daily
• Manual
• Electronic (Post-validation: 3 months of ± 5% of manual counts)

• For VAE:
– NOTE: All ventilator days are counted, including ventilator days for patients on mechanical ventilation for < 3 days, and 

patients on high frequency ventilation and other therapies excluded from VAE surveillance. Patients with 
tracheostomies who are undergoing weaning from mechanical ventilation using tracheostomy collar trials are included 
in ventilator day counts if they spend some portion of the day on mechanical ventilation at a time that overlaps with the 
daily time during which ventilator day counts are performed.

– NOTE: In addition to the total number of patients on ventilators on each day of surveillance, the number of patients on 
ventilators who are on the APRV mode of mechanical ventilation or related modes (which is a subset of all patients on 
ventilators) can optionally be indicated on the appropriate form (CDC 57.117 and 57.118).

• For PedVAE:
– NOTE: All ventilator days are counted, including ventilator days for patients on mechanical ventilation for < 3 days, and 

ventilator days for patients on extracorporeal life support or paracorporeal membrane oxygenation who are excluded 
from PedVAE surveillance. Patients with tracheostomies who are undergoing weaning from mechanical ventilation 
using tracheostomy collar trials are included in ventilator day counts if they spend some portion of the day on 
mechanical ventilation at a time that overlaps with the daily time during which ventilator day counts are performed. 



Numerator Data



HAI Definitions: VAE

IVAC

VAE Surveillance:

PVAP VAC



Exclusions

• Patients on high frequency ventilation, extracorporeal 
life support, or paracorporeal membrane oxygenation are 
EXCLUDED from VAE surveillance during periods of time 
when the support is in place the entire calendar day.

• If the date of event is on or after the date of 
documentation of evidence of consent AND the patient is 
being supported for organ donation purposes, the event 
should not be reported as a VAE. 
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Inclusions
• 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. 

• Patients on Airway Pressure Release Ventilation (APRV) or related 
modes are INCLUDED, but when this mode is in use the VAE period 
of stability or improvement on the ventilator and the period of 
worsening oxygenation should be determined by changes in FiO2 
only, since changes in PEEP as indicated in this surveillance 
algorithm may not be applicable to APRV.

• Patients who are receiving a conventional mode of mechanical 
ventilation while in the prone position and patients who are 
receiving a conventional mode of mechanical ventilation while 
receiving nitric oxide therapy, helium-oxygen mixtures, or 
epoprostenol therapy are INCLUDED in VAE surveillance. 
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HAI Definitions: (VAE) VAC



Practice Case 1
Hospital 

Day
Sign/Sx DOE Window 

Period
Event 
Period

Qualifying Abx Day

1 Intubated 
(VD 1)

2

3

4 PEEP 
increased

5 PEEP 
increased

6

7

8

9

10

11

12

13

14

15

16

17
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• Jane Doe is admitted 
on HD 1 for acute 
exacerbation of 
COPD and is 
intubated the same 
day. She continues 
to improve on the 
ventilator daily with 
PEEP values 
between 0 - 5 cm 
H2O for HD 2 and 3 
and FiO2 values at 
.40 both days. On HD 
4 her daily minimum 
PEEP increases from 
5 cmH20 to 9 cmH20 
while her daily FiO2remains at 0.40.  The 
next day her daily 
minimum PEEP 
remains at 9 cm H2O.



Practice Case 1
Hospital 

Day
Sign/Sx DOE Window 

Period
Event 
Period

Qualifying Abx Day

1 Intubated 
(VD 1)

2

3

4 PEEP 
increased

5 PEEP 
increased

6

7

8

9

10

11

12

13

14

15

16

17
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• Jane Doe is admitted 
on HD 1 for acute 
exacerbation of 
COPD and is 
intubated the same 
day. She continues 
to improve on the 
ventilator daily with 
PEEP values 
between 0 - 5 cm 
H2O for HD 2 and 3 
and FiO2 values at 
.40 both days. On HD 
4 her daily minimum 
PEEP increases from 
5 cmH20 to 9 cmH20 
while her daily FiO2remains at 0.40.  The 
next day her daily 
minimum PEEP 
remains at 9 cm H2O.

VAC – DOE: HD 4



HAI Definitions: (VAE) IVAC
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Practice Case 2
Hospital 

Day
Sign/Sx DOE Window 

Period
Event 
Period

Qualifying Abx Day

1 Intubated 
(VD 1)

2

3

4 Fever

5 Worse FiO2

6 Worse FiO2

7

8

9

10

11

12

13

14

15

16

17

18
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• John Doe presents 
to the hospital for 
admission and is 
intubated on HD 1. 
He remains stable 
on the ventilator 
with PEEP of 2.0 
cmH2O and FiO2 of 
35%. On HD 4 he is 
noted to have a 
38.5-degree fever 
and is started on 
meropenem IV. On 
HD 5 his FiO2 is 
increased to 60% 
and is increased 
again to 70% on HD 
6. 



Practice Case 2
Hospital 

Day
Sign/Sx DOE Window 

Period
Event 
Period

Qualifying Abx Day

1 Intubated 
(VD 1)

2

3

4 Fever

5 Worse FiO2

6 Worse FiO2

7

8

9

10

11

12

13

14

15

16

17

18
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• John Doe presents 
to the hospital for 
admission and is 
intubated on HD 1. 
He remains stable 
on the ventilator 
with PEEP of 2.0 
cmH2O and FiO2 of 
35%. On HD 4 he is 
noted to have a 
38.5-degree fever 
and is started on 
meropenem IV. On 
HD 5 his FiO2 is 
increased to 60% 
and is increased 
again to 70% on HD 
6. 

IVAC – DOE: HD 5



HAI Definitions: (VAE) PVAP

41



Practice Case 3
Hospital 

Day
Sign/Sx DOE Window 

Period
Event 
Period

Qualifying Abx Day

1 Intubated 
(VD 1)

2

3

4 Fever

5 Worse FiO2

6 Worse FiO2

7 Thoracentesis
Culture: + K. 

pneumo

8

9

10

11

12

13

14

15

16

17

18

42

• On HD 7 John 
has a chest x-
ray which shows 
a pleural 
effusion and has 
a thoracentesis 
that day. Pleural 
fluid sent to 
culture was 
positive for K. 
pneumoniae.



Practice Case 3
Hospital 

Day
Sign/Sx DOE Window 

Period
Event 
Period

Qualifying Abx Day

1 Intubated 
(VD 1)

2

3

4 Fever

5 Worse FiO2

6 Worse FiO2

7 Thoracentesis
Culture: +K. 

pneumo

8

9

10

11

12

13

14

15

16

17

18
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• On HD 7 John 
has a chest x-
ray which shows 
a pleural 
effusion and has 
a thoracentesis 
that day. Pleural 
fluid sent to 
culture was 
positive for K. 
pneumoniae.

PVAP – DOE: HD 5
Pathogen: K. pneumoniae



HAI Definitions: PedVAE



Practice Case 4
Hospital 

Day
Sign/Sx DOE Window 

Period
Event 
Period

Qualifying Abx Day

1

2 Intubated

3

4

5

6 Worse MAP

7 Worse MAP

8

9

10

11

12

13

14

15

16

17

18

19

45

• Timmy, a 3 y/o 
boy is admitted 
and on HD 2 is 
intubated. From 
HD 2 to HD 5 his 
MAP and FiO2
values steadily 
improve to 8 cm 
H2O and 30% 
respectively. On 
HD 6, his MAP 
increases from 8 
cm to 14 cm and 
then on HD 7 to 
15 cm.



Practice Case 4
Hospital 

Day
Sign/Sx DOE Window 

Period
Event 
Period

Qualifying Abx Day

1

2 Intubated

3

4

5

6 Worse MAP

7 Worse MAP

8

9

10

11

12

13

14

15

16

17

18

19
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• Timmy, a 3 y/o 
boy is admitted 
and on HD 2 is 
intubated. From 
HD 2 to HD 5 his 
MAP and FiO2
values steadily 
improve to 8 cm 
H2O and 30% 
respectively. On 
HD 6, his MAP 
increases from 8 
cm to 14 cm and 
then on HD 7 to 
15 cm.

PedVAE – DOE: HD 6



Reporting 
VAE/PedVAE in NHSN



Reporting Events in NHSN
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Reporting Events in NHSN
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Reporting Summary Data in NHSN
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Data Entry



Data Entry



VAE/PedVAE 2022 
Updates



2022 Updates: VAE

• VAE Rate added
– Rate of VAE per 1000 ventilator days
– Rate of VAE per 100 episodes of mechanical ventilation

• Pleural fluid specimen obtained during thoracentesis or 
within 24 hours of chest tube placement are eligible to 
fulfill criteria.
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Resources



NHSN Resources
• VAE: VAE | PSC | NHSN | CDC
• PedVAE: PedVAE | PSC | NHSN | CDC

• Patient Safety Component Manual
– VAE: Ventilator-associated Event (VAE)
– PedVAE: Pediatric Ventilator-associated Event (PedVAE)

https://www.cdc.gov/nhsn/psc/vae/index.html
https://www.cdc.gov/nhsn/psc/pedvae/index.html
https://www.cdc.gov/nhsn/pdfs/pscmanual/10-vae_final.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/pedvae-current-508.pdf


Contact

• TDH HAI Program:
– HAI.Health@tn.gov
– Vicky.reed@tn.gov

• NHSN:
– NHSN@cdc.gov
– NHSN Website: NHSN | CDC
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