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Objectives

Identify Ventilator Associated Events (VAE) definitions and
surveillance algorithm

Describe the use of PNEU event
Describe how to correctly enter VAE into NHSN
Describe the use of the VAE Calculator

Accurately apply the VAE algorithms to example case
scenarios



Ventilated Patients and Surveillance Efforts

Ventilator-associated pneumonia (VAP) is an important
complication of mechanical ventilation

= But other adverse events also happen to patients on ventilators

No valid, reliable definition for VAP

PNEU-VAP definition includes subjective elements and is
neither sensitive nor specific for VAP

= Not ideal in an era of public reporting of healthcare-associated
infection (HAI) rates, comparisons among facilities and pay-for-
performance programs




VAE Surveillance

0 VAE Surveillance Working Group convened in 2011

0 January 2013 new approach finalized by the working group
and implemented in NHSN

0 Ventilator-Associated Events (VAE) replaced in-plan VAP
surveillance for ventilated patients in adult locations

= Focus on objectivity, reliability and ability to automate

= Enhance ability to use surveillance data to drive improvements in
patient care and safety




VAE (Ventilator-associated Event) is the only in-plan
option for ventilated patients in adult locations
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VAE (Ventilator-associated Event)

~ Frequently Asked Questions
For full details on protocol definitions and the application of these definitions, please review the

applicable protocol and Chapter 2, Identifyi igted Infection (HAI) for NHSN
g ill 31 in the NHSN Module.

% [PDF- 16

y 2015 [w] (IDOCX




pedVAP (Ventilator-associated Pneumonia)is the
only in-plan option for ventilated patients in pediatric

locations

National Healthcare Safety Network (NHSN)

CDC > MWHSM » Mpterlals for Enrolled Faellitles > Acute Care Hospitals/Facllities

e Surveillance for pedVAP and PNEU Events

About MHSN + n u
+

Enroll Here

Materials for Enrolled Ventilator-associated (pedVAP) and non-ventilator-associated Pneumonia (PNEU)

Facilities

Resources for NHSN Users Already Enrolled New Users - Start
Enrollment Here
> Training

Surveillance for UTI *  Protocols
CAUTI)

#  Data Collection Forms
*  Supporting Materials

*  Analysis Resources

Resources to Help Prevent Infections

s HHS Action Plgn to Prevent Healy

http://www.cdc.gov/nhsn/acute-care-hospital/vap/index.html
http://www.cdc.gov/nhsn/ltach/vap/index.html
http://www.cdc.gov/nhsn/inpatient-rehab/vap/index.html



http://www.cdc.gov/nhsn/acute-care-hospital/vap/index.html
http://www.cdc.gov/nhsn/ltach/vap/index.html
http://www.cdc.gov/nhsn/inpatient-rehab/vap/index.html

pedVAP (Ventilator-associated Pneumonia)

National Healthcare Safety Network (NHSN)

MHSM DC > NHSN = Materials for Enrolled Facilities = Aoute Care Hospitals/Facllities

MHSN Login Surveillance for pedVAP and PNEU Events

About NHSN + n u
+

Enroll Here

Materials for Enralled Ventilator-associated (pedVAP) and non-ventilator-associated Pneumonia (PNEU)

Facilities

NOTE: PMNEU/VAP surveillance is available in-plan for patients of any age in non-MICU pediatric locations, For in-plan surveillance conducted for
mechanically-ventilated patients in adult locations (regardless of age). use the Ventilator-associated Event [VAE) protocol (see Ventilator- Associated
Event (VAE) Protocol January 2014)

Ambulatory Surgery Centers

Acute Care
Hospitals/Facilities

Resources for NHSN Users Already Enrolled New Users - Start

Enrollment Here

Surveillance for
Antimicrobial Use and
Antimicrobial Resistance *  Training
Options

Surveillance for UTI ~  Protocols
[CALTI)

surveillance for C. difficile. I » Pneumonia (PMEU) Event January 2016 T [PDF - 461 KB] I
MRSA, and other Drug-
resistant Infections

» NHSN Owverview January, 2014 95 [PDF - 171KE]

» Patient Safety Monthly Reporting Plan January 2016 T2 [PDF - 164 KB]

Surveillance for BSI
[CLABSI)

Surveillance for CLIP 3
Frequently Asked Questions.

Surveillance for 551 Even

Data Collection Forms
Surveillance for VAE w, A

Surveillance for PNEU i i x N_E\l

(pedVAP) Requirements

] - Click here for more
Surveillance for Healthcare information
Personnel Exposure




pedVAP (Ventilator-associated Pneumonia)
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Pathogen Exclusions apply to both
PNEU/VAP and VAE

0 Candida species or yeast not otherwise specified, coagulase
negative Staphylococcus species, and Enterococcus species are
excluded unless isolated from lung tissue or pleural fluid

o Indication of isolation of commensal flora of the oral cavity or upper
respiratory tract

o Candida species will continue to be included as a pathogen for meeting
PNU3 (immunocompromised patients)

O Cryptococcus, Histoplasma, Coccidioides, Paracoccidioides,
Blastomyces, Pneumocystis

o Community associated fungal pathogens
o Rarely cause or are not known to cause healthcare-associated infections




NHSN Lower Respiratory Event Surveillance

J IN-Plan - part of monthly reporting plan
= VAE - Adult locations
= pedVAP (PNEU) - Pediatric locations

] OFF-Plan
= VAE — Adult locations

= PNEU
e Off-plan surveillance of VAP in ventilated adults, children, neonates

e Off-plan surveillance for non-ventilated adults, children or neonates
= LRI/Lung
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Can | use the PNEU definitions to assign a secondary
BSI when doing CLABSI surveillance?

YES, PNEU definition can be used as a site-specific infection
for secondary BSI attribution when conducting CLABSI
surveillance

Repeat after me....... PNEU definition can be used as a site-
specific infection for secondary BSI attribution when
conducting CLABSI surveillance....even for adult patients!

Remember that secondary bloodstream infections can only
be reported for PNU2 and PNU3 specific events

Remember that PNEU has excluded pathogens




If you believe that there is a non-blood source of
infection to which an LCBI may be secondary, the
following must occur:

Fully meet one of the NHSN site specific infection
definitions (Chapter 17 definitions, PNEU, UTI, VAE).

Blood culture must have a collection date in the secondary
BSI attribution period of the site specific infection

Apply guidelines located in Appendix 1, Secondary BSI
Guide, Chapter 4 (Bloodstream Infection Event)

= Blood culture must either be an element used to meet the site-specific
criterion

(O]

= Blood & site-specific specimen cultures (used to meet the infection
criterion) must match for at least one organism.




BSI Secondary to PNEU
Blood culture as an element of the definition

0 Blood culture collection date occurs within the 7-day infection window period

0 Pathogen exclusions apply [exception: Candida species exclusion does not apply to
PNU3 when blood and lower respiratory specimen are both growing Candida species
(Footnote 8)]

Table 2: Specific Site Algorithms for Pneumonia with Cemmon Bacterial or Filamentous
Fungal Pathogens and Specific Laboratory Fiuding

Imaging Test Signs/Symptoms Laboratory
Evidence

Two or more serial chest At least gne of the following: At least gne of the following:

imaging test results with at

least one of the e Fever (>38.0°C or >100.4°F) ¢ Organism identified from blood 313
followinghZ:

Organism 1dentified from pleural
e New or progressive and or leukocytosis ( 000 fluid>-L2
persistent infiltrate WBC/mm’)
Positive quantitative culture? from
Coagulase-negative Staphvlococcus species, Enterococcus species and Candida species or yeast not
otherwise specified that are identified from blood cannot be deemed secondary to a PNEU, unless the
organism was also identified from pleural fluid (where specimen was obtained during thoracentesis or initial
placement of chest tube and NOT from an indwelling chest tube) or lung tissue. Identification of matching
Candida spp. from blood and sputum, endotracheal aspirate, BAL or protected specimen brushing can be used
to satisty PNU3 definition for immunocompromised patients.




BSI Secondary to PNEU

Blood culture as an element of the definition

Hospital

Day

BSI RIT Infection Window Period

Imaging test: Infiltrate
Fever >38.0C

Fn-a-\.?l -~ 38.00

| Blood culture: A. baumannii

PNU2 & Secondary BSI
Date of Event = Day 7
Pathogen: A.baumannii



BSI Secondary to PNEU

Blood & site-specific specimen cultures (used to meet the infection criterion)
must match for at least one organism

0 Eligible site specific culture collection date occurs within the 7-day infection window
period. Eligible specimens include:
* Minimally contaminated specimen (BAL, protected specimen brushing)
e Pleural fluid
* Lung tissue

Sputum is NOT an eligible specimen for meeting PNU2 (Footnote #9)
0 Blood culture collection date occurs in the secondary BSI attribution period




BSI Secondary to PNEU
Blood & site-specific specimen cultures (used to meet the infection criterion)
must match for at least one organism.

Table 2: Specific Site Algorithms for Pneumonia with Common Bacterial or Filamentous
Fungal Pathogens and Specific Laboratory Pinding.‘.

Imaging Test S DINS Laborato
Evidence

ial chest At leas of the following: At least one of the following:
sults with at
or >100.4°F) e Organism identified from blood £12
WBC/mm?) de rom pleural
¢ New or progress or )
stent infiltrate WBC/mm’)
Positive quantitative culture? from
* Consolidation ¢ For adults years old, altered minimally-contaminated LRT specimen
mental sta vith no other (e.g.. BAL or protected specimen
+ Cavitation recognized cause brushing)

+ Pneumatoceles, in And at least one of the following: =>5% BAL-obtained cells contain

infants <1 year old
¢ New onset of pululent apurum— or

Note: In p'ltlcntu. without

T dt]_llll ement\

9. Refer to threshold values for cultured specimens with growth of eligible pathogens. (Table 5).

Notes:
¢ A sputum and endotracheal aspirate are not minimally-contaminated specimens and therefore.
anisms identified from these specimens do not meet the laboratory criteria for PNU2.




BSI Secondary to PNEU

0 SPUTUM specimen is only useful when the patient is
immunocompromised (PNU3)

Table 4: Specific Site Algorithm for Pneumonia in Immunocompromised Patient

Imaging Test Signs/Symptoms Laboratory
Evidence

Two or more serial chest | Patient who is At least one of the following:
i st results with | immunocompromise
4 definition in footnote 12 ) has at e Identification of matching Candida spy
least one of the following: from blood and sputum. endotracheal
aspirate. BAL or protected specimen
brushing 111213
and persistent
infiltrate + For adults s old, altered ¢ Evidence of fungi from minimally-
mental status with no other contaminated LRT specimer . BAL or
Consolidation recognized cause protected specimen brushing) from one of
the following:

Cavitation * New onset of purulent sputum?,
or change in ¢ cter — Direct microscopic exam
Pneumatoceles, in ) . Or i c — Positive culture of fungi
infants <1 year old respiratory secretions, or — Non-culture diagnostic laboratory test
suctioning

s Anv of the fallnwino fram:-
1 10. Immunocompromised patients include those with neutropenia (absolute neutrophil count or total white
' blood cell count (WBC) <500/min?), leukemia, lymphoma, HIV with CD4 count <200, or splenectomy: those
f who are early post-transplant. are on cytotoxic chemotherapy. or are on high dose steroids (e.g.. »40mg of
prednisone or its equivalent (>160mg hydrocortisone. >32mg methylprednisolone. >6mg dexamethasone.
>200mg cortisone) daily for >2weeks).




Blood & site-specific specimen cultures (used o meet the infection criterion)

BSI Secondary to PNEU

must match for at least one organism.

Hospital BSI
Day

i B W N

10
11
12
13
14
15
16
17
18
19
20
21

RIT Infection Window Period

- New onset cough
- Imaging test: Infiltrate
1| Fever>38.0C

Fever >38.0C

| BAL: A. baumannii

‘ Blood Culture : A baumannii

PNU2 & Secondary BSI
Date of Event = Day 7
Pathogen: A.baumannii



PNEU Definition Tip 1

Pathogen reporting and secondary bloodstream infection
attribution for the PNU1 definition is not permitted

= NHSN application will default to NO for Secondary BSI and NO for
pathogens when PNU1 specific event is selected (in-plan reporting)

aid fz2 N pai
onaumaphia Se




PNEU Definition Tip 2

0 A modification of the specific event from PNU1 to PNU2 or

PNU3 is permitted if PNU2 or PNU3 definition is met within the
RIT

The RIT 1s a 14-day timeframe during which no new infections of the same type are reported.
The RIT applies to both POA and HAI determinations. The date of event is Day 1 of the
14-day RIT. If criteria for the same type of infection are met within the 14 day RIT, a new
event is not identified or reported. Additional pathogens recovered during the RIT from the
same type of infection are added to the event.

The RIT will apply at the level of specific type of infection with the exception of BSI, UTL
and PNEU where the RIT will apply at the major type of infection.

Specific Type Example:

e Patients will have no more than one BONE infection in an RIT, but may have a

BONE and DISC in two overlapping RITs (specific type)
Major Type Examples:

Patients will have no more than one LCBI in an RIT (e.g., LCBI 1, LCBI 2, MBI-
LCBI 1, etc.)

Patients will have no more than one PNEU 1n an RIT (e.g., PNU1, PNU2, PNU3)
Patients will have no more than one UTT in an RIT (e.g., SUTL, ABUTI)




Hospital MV PNU1 Elements met initially.
Day DAY Edit to PNU2

5 1
6 p

LA

_--I FiO,, resp. secretions

event -- FiO, resp. secretions, temp 38.9
| |temp385CXRiinfitrate
| |oxReinfitate
28
--_

I

Blood culture positive
15 1
PNU1
RIT 16 12

Date
7 Day

Infection

Window
Period

within the PNU1 RIT.

I "< is Ongoing

17 L3 BLD CX: S. aureus, Temp 39 evidence of infection

18 VI Resp. secretions, CXR: infiltrate aakaiaedi e ISl R|T
19 15 such that PNU2 definition
20 16 can be met. Therefore,

event is edited to PNU2
21 L _ and BSl is reported as a
—— ch secondary BSI. The date
of event and RIT do not
change.




When can | use PNEU definitions?

Never— always use VAE

When conducting in-plan
surveillance on mechanically-
ventilated children who are in
pediatric locations

When opting to conduct off-plan
surveillance in ventilated or non-
ventilated patients in any
patient location.

When determining if a BSl is
secondary to lower respiratory
site

B,CandD




PNEU Protocol Changes in 2016

0 ldentification of matching Candida spp. from blood and
respiratory specimen now includes BAL and protected
specimen brushing in addition to sputum, and endotracheal
aspirate

0 Changes applicable to all NHSN events

= |dentification of pathogens using microbiologic non-culture diagnostic
test methods (e.g., PCR)

= Exclusion of events identified with date of event on or after the date a
patient is declared brain dead AND the patient is being supported for
organ donation purposes only




VAE SURVEILLANCE PROTOCOL




VAE Surveillance Evolution
a January 2013

= [nitial release
0 July 2013

= Modified PEEP criterion mmmmp PEEP values of 0-5 cmH,0=>5 cmH,0
a January 2014

= Age based surveillance mmm) Location based surveillance (adult
locations)

= Daily minimum PEEP and FiO, mmmmp Maintain for at least 1 hour

= Purulent respiratory secretions definition mmmmp adapted

= List of antimicrobial agents eligible for IVAC s refined

0 January 2015
= Third tier possible & probable VAP s PVAP (possible VAP)

= |f no value maintained for at least 1 hour sy daily minimum value
is the lowest value

= Community associated fungal pathogens =) exclusions
= New denominator: Episodes of Mechanical Ventilation (EMV)




VAE Surveillance Evolution
QO January 2016

= Addition of 6 new antimicrobial agents to the Appendix, List of

Antimicrobials Agents Eligible for IVAC, PVAP
* CEFTAZIDIME/AVIBACTAM
e CEFTOLOZANE/TAZOBACTAM
e DALBAVANCIN
* |ISAVUCONAZONIUM
e ORITAVANCIN
e PERAMIVIR
= (Clarifications
e Definition for matching organism provided
e Guidance for Episode of Mechanical Ventilation (EMV) denominator data
collection provided
= Changes applicable to all NHSN events
* |dentification of pathogens using microbiologic non-culture diagnostic
test methods (e.g., PCR)
* Exclusion of events identified with date of event on or after the date a
patient is declared brain dead AND the patient is being supported for
organ donation purposes only




Identifying Healthcare-associated Infections (HAI) for NHSN
Surveillance .......

Table 1: Definition Application

. | SSI |LablD | VAE |
Infection Window Period - N/A | |
Date Df Event

-

Repeat Infection Timeframe (RIT)
Secondary BSI Attribution Period




Who is eligible for VAE surveillance?

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

0 Patients in adult locations are eligible for VAE surveillance
e Pediatric patients™ in adult locations included in VAE surveillance
e Adults in pediatric locations included in pedVAP surveillance

* NOT recommended to include in VAE surveillance young children housed in adult
ICU locations who are not thought to be physiologically similar to the location’s
adult patient population (consider virtual location)




Who is NOT eligible for VAE surveillance?

0 Patients who have been ventilated < 3 days are not eligible

0 Patients 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?

0 INCLUDE patients who are receiving a conventional mode of
mechanical ventilation and:
= Prone positioning

= Nitric oxide therapy
= Helium-oxygen mixture
= Epoprostenol therapy

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




What is APRV ?

0 A mode of mechanical ventilation characterized by
continuous application of positive airway pressure with an
intermittent pressure release phase

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

0 Other names: BilLevel, Bi Vent, BiPhasic, PCV+, DuoPAP

Stawicki SP, et al. J Intensive Care Med 2009;24:215-29; Modrykamien A, et al. Cleveland Clinic ] Med 2011;78:101-10; Mireles-Cabodevila E,

et al. Cleveland Clin J Med 2009;76:417-30
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APRV and VAC Determinations

O Evaluation for VAC will be limited to the FiO, 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.

= Do not use Hi/Lo values

= Do not designate PEEP as “0” on data collection tool or enter “0” into
the calculator

= PEEPis N/A

0 When 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




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




FALSE

0 All patients who are eligible for VAE surveillance are to be
included in VAE surveillance

0 There are no exclusions for specific admitting diagnoses or
underlying ilinesses. Remember the Present on Admission
(POA) definition does not apply to VAE

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

= |f patient stabilizes or improves then worsens again, this is a possible
indication of a new ventilator-associated event

= Patients with CAP may truly experience complications related to
mechanical ventilation that are preventable



VAE ALGORITHM OVERVIEW

***Note that these are NOT clinical definitions and are not intended for use in the
management of patients. ***




VAE Definition Algorithm Summary

- Patient on mechanical ventilation > 2 days
No CXR

¥

* Respirat I
S;E:a oy a Baseline period of stability or improvement, followed heeded!
TR by sustained period of worsening oxygenation

B Ventilator-Associated Condition (VAC)
> 4
« Infection / General evidence of infection/inflammation
inflammation 9
component Infection-Related Ventilator-Associated Complication
(IVAC)
> 4
Positive results of microbiological testing

» Additional

evidence { ¥
Possible VAP (PVAP)




VAE Algorithm

0 Algorithm is progressive in terms of criteria to be met (from
VAC to IVAC to PVAP), but this is not to imply that each
subsequent tier is more clinically significant than the one
before.

= |VAC is not necessarily “worse” than having VAC
= PVAP is not necessarily “worse” than having IVAC

0 The fundamental definition within the algorithm is the VAC
defined on the basis of respiratory deterioration

= |VAC - additional evidence that the event may be infectious vs. non-
infectious

= PVAP — additional evidence the infection may be respiratory related



Ventilator Definition

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

= |ntermittent 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

0 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.




VAE Definition Algorithm Summary

Patient on mechanical ventilation > 2 days

* Respiratory
status =
component

‘|

Baseline period of stability or improvement, followed FiO, or
by sustained period of worsening oxygenation PEEP

Ventilator-Associated Condition (VAC)

* Infection /
inflammation
component

* Additional
evidence

l_l_l\




Key ventilator parameters that can be adjusted
depending on the patient’s oxygenation needs are
used to make VAC determinations

Positive End-Expiratory Fraction of Inspired Oxygen
Pressure (PEEP) (FiO,)

“A technique used in respiratory therapy | The fraction of oxygen in inspired gas.
in which airway pressure greater than For example, the FiO, of ambient air is
atmospheric pressure is achieved at the 0.21; the oxygen concentration of

end of exhalation by the introduction of a | ambient air is 21%.

mechanical impedance to exhalation.”*

A sustained increase in the daily minimum | A sustained increase in the daily minimum
PEEP of 2 3 cmH,0 following a period of FiO, of 2 0.20 (20%) following a period of
stability or improvement on the ventilator | stability or improvement on the ventilator
is one of two criteria that can be used in is the second of the two criteria that can
meeting the VAC definition. be used in meeting the VAC definition.

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




Tier 1: VAC

Patient has a baseline period of stability or improvement on the ventilator, defined by = 2
calendar days of stable or decreasing daily mmimum™* 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 FiOx.

"Daily minimum defined by lowest value of F10; or PEEP during a calendar day that is maintained for at least 1 hour.

[
AND

= =

After a period of stability or improvement on the ventilator, the patient has at least one of
the following indicators of worsening oxygenation:

1) Increase in daily minimum” FiO2 of = 0.20 (20 points) over the daily minimum
F10: in the baseline period, sustained for = 2 calendar days.

2) Increase in daily minimum” PEEP values of > 3 cmH:O over the daily minimum
PEEP in the baseline period’, sustained for > 2 calendar days.

“Daily minimum defined by lowest value of FiO2 or PEEP during a calendar day that is
maintained for at least 1 hour.

"Daily minimum PEEP values of 0-5 cmH20 are considered equivalent for the
purposes of VAE surveillance.




What are Daily Minimum FiO, and PEEP

QO FiO, and PEEP ventilator settings documented across the
calendar day are used to identify the daily minimum FiO, and
PEEP values

0O FiO, 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

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




Daily Minimum FiO, and PEEP

* When choosing the daily minimum PEEP and FiO,, use all
eligible settings that are recorded throughout the calendar day
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 receiving ventilator support
during those trials

— Use all conventional mechanical ventilation settings

* Include conventional MV settings during times when a patient is intermittently on
an excluded mode of ventilation throughout a calendar day

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




Daily Minimum FiO, and PEEP

0 Settings not eligible for use
= 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).

= Periods 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 FiO, data (not PEEP).




Daily Minimum FiO, and PEEP

O Choose the lowest FiO, and PEEP setting during the calendar
day that was maintained for at least 1 hour

0 If 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

= Ventilation initiated late in the calendar day
= Ventilation discontinued early in the calendar day
= Ventilator settings very unstable throughout the day




Identifying the Daily Minimum FiO, and PEEP

(Select the lowest value recorded for each calendar day
that is maintained for at least one hour)

Monday

12am 3am Bam Qam 12pm 3pm 6pm 9pm

e (o) o

-
EI:IHIIIIIIKOIMH

ﬂ‘ Note: FiO, and PEEP values are maintained for at least 1 hour



Guidance for determining daily minimum PEEP
and FiO, when settings are recorded every hour
or more frequently

0 Specific guidance is found in the protocol

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

= |f tracking every 15 minutes, 5 consecutive recordings of a certain level
would be needed (e.g., at 09:00, 09:15, 09:30, 09:45 and 10:00)

= |f tracking every 30 minutes, 3 consecutive recordings at a certain level
would be needed (e.g., at 09:00, 09:30, and 10:00)

= |f tracking PEEP every hour, 2 consecutive recordings at a certain level
(e.g., at 09:00 and 10:00)

ﬂ O Standardization



Identifying the Daily Minimum FiO, and PEEP

(Select the lowest value recorded for each calendar day
that is maintained for at least 1 hour)

Monday
12am

-----
0.8

3am 9am 12pm 3pm 9pm

vo. | o om | om ow | om (o7) o o
- O T

ﬂ 0.70 is the lowest value for the calendar day but it was not maintained for 1 hour
-



Identifying the Daily Minimum FiO, and PEEP

(Ventilation is initiated late in the calendar day)

Tuesday
Monday 2400 1200......

2300 2330 (midnight) 0100 0300 0600 0900 ...
MV mode

oo |6 o
e Ty s e s T s

’Q\ 0.70 is the lowest value for Monday because no value was maintained for 1 hour



Daily Minimum Values

The patient is intubated at 2 pm. PEEP and FiO, are set at the
following values through the remainder of the calendar day.

What are the daily minimum PEEP and FiO, values for the
calendar day?

Time pm 10 pm 12 am

PEEP
(cmH,0)
FiO,
o o




What are the daily minimum PEEP and FiO,?

5 and 0.40
. 8 and 0.60
. 5and 0.50
10 and 1.0

SR 1Y, IR

Time pm 10 pm 12 am

PEEP

FiO,
1.0 0.50 | 0.5



Daily Minimum Values

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

day?
Time 6 pm pm 8 pm 9 pm 10 pm 11 pm
PEEP
(cmH,0)




What are the daily minimum PEEP and FiO,?

. 5and 0.40
. 8 and 0.60
. 10and 1.0
. 5and 0.60

Time

PEEP
(cmH,0)




In general, when selecting the daily minimum
PEEP and FiO, 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




Meeting the VAC Definition

O Use the daily minimum FiO, and PEEP values when assessing
for both the period of stability or improvement and the
period that indicates worsening oxygenation.

0 Do not compare values that occur within a calendar day to
determine stability, improvement or worsening.

O Remember daily minimum PEEP values of 0-5 cmH,0 are
considered equivalent (equal to 5) for the purposes of VAE
surveillance.




Daily Min
PEEP

Monday 10
Tuesday
Wednesday
Thursday
Friday
Saturday

Sunday

Daily Min

0.50

Ventilator-Associated Event (VAE)

Calculator Ver. 3.0

Calculate VAC || Start Over || Explain...

Mo VAE detected. Click on the "Explain” button to see an explanation of the VAC
definition.




Period of Stability or Improvement

0 A baseline period of stability or improvement, defined by
> 2 calendar days of stable or decreasing daily minimum*

FiO, values or stable or decreasing daily minimum PEEP
values.

0 The baseline period is defined as the two calendar days
immediately preceding the first day of increased daily
minimum PEEP or FiO, (Evidence of worsening oxygenation)

*Daily minimum FiO, and PEEP must be maintained for at least 1 hour




Evidence of Worsening Oxygenation

0 After an identified period of stability or improvement there
is evidence of worsening oxygenation in the same parameter

" Increase in daily minimum™* FiO, of 2 0.20 (20 points) over the daily
minimum FiO, in the baseline period, sustained for > 2 calendar days.

(0]

" Increase in daily minimum™* PEEP values of > 3 cmH,0O over the daily
minimum PEEP in the baseline period**, sustained for > 2 calendar
days.

*Daily minimum FiO, and PEEP must be maintained for at least 1 hour

**Daily minimum PEEP values of 0 to 5 cmH,0 are considered equivalent for purposes of VAE
surveillance




Define “Baseline”

Daily minimum Daily minimum

MYV Day )
PEEP FiO,

1 30

1 | 30

30
55
55

g B W N =

VAC

Baseline period of stability




Define “Baseline”

Daily minimum Daily minimum
PEEP FiO,

MV Day

o U A W N =

VAC

Baseline period of improvement




Define “Baseline”

Daily minimum Daily minimum
PEEP FiO,

MV Day

O V1 BR W N e

No baseline period of stability or improvement

/



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

Daily minimum

A. VAC

100 B. NO VAC

90

90
50
50




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

A. VAC
B. NO VAC

Daily minimum

100




Meeting VAC Definition
VAC or No VAC?

1. Yes

Daily minimum
Fioz 2 [] N O




Discrepant changes
PEEP goes up but FiO, goes down




Discrepant changes
Baseline in one parameter & Worsening in another




Operationalizing VAE




2-day period of stability
(PEEP or FiO,)




2-day period of worsening, based on PEEP







Operationalizing VAE




Date of Event / Event Date

0 The date of onset of worsening oxygenation (day 1 of the
required 2 2 day period of worsening oxygenation). It is not the
date on which all VAE criteria are met. It is not the date of the
first day of the baseline period

= Earliest date of event for VAE is mechanical ventilation day 3 (first day of
worsening oxygenation)

= First possible day that VAC criteria can be fulfilled is mechanical
ventilation day 4




Event Date = Vent Day 4 (first day of worsening oxygenation)




Why is the Event Date important?

0 Defines the “VAE Window Period”

Period during which criteria for other events—IVAC, PVAP—must be met

0 Sets the 14 day VAE Event Period

Each VAE is 14 days in duration (arbitrary—to standardize).

Day 1 is the Event Date—so if June 1 is date of onset of worsening
oxygenation and a VAC is reported, a second VAE cannot be detected and
reported until June 15.

May not “upgrade” a VAE based on data collected outside the VAE
Window Period but within the 14-day event period.

May not report a new VAE until that 14 day period has elapsed (keep in
mind that 14 day period is event date to event date—so baseline period
can occur during previous event period).

Blood cultures must be collected within the 14 day event period for a BSI
to be secondary to VAE




VAE Window Period

This is the period of days around the
event date (i.e., the day of onset of
worsening oxygenation) within which
all 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 event date.




MV Day

VAE Window Period

Event Date

2 days before Event Date

13

2 days after Event Date

14

VAE Day

1

2

Worsening oxygenation

Day 1 of
Stability or
improve-
ment

Day 2 of
stability or
improve-
ment

Day 1 of
worsening
oxygena-
tion

Day 2 of
worsening
oxygena-
tion

Temperature or WBC
abnormality

< Documented within this shaded period=>

Antimicrobial agent

< Started on within this shaded period, and then continued

for at least 4 days—>

Purulent respiratory
secretions, positive
culture, positive

" | histopathology

< Collected within this shaded period—>




VAE Window Period: Important Note

0 There is an exception, however, in which the VAE Window
Period is only 3 or 4 days, as follows:

In cases where the VAE event date 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 37 day of MV.

For example, if the VAE event date is MV day 3, then the window
period includes only the day of VAE onset and the 2 days after VAE
onset (because the 2 days before VAE onset are before the 3" day of
MV).




PPDTIC ofe DC
= & (2 0 0 =2 0 = 0 [ = 0 0
a . qte
Can’t count data in 1t 2 days of MV
for IVAC, Poss/Prob VAP y ~r Event D
MV Day No. 1 2 3 4 5
VAE Day -2 -1 1 2 3
Day 1 of Day 2 of Day 1 of Day 2 of
Worsening oxygenation S.tablllty or s.tablllty or | worsening | worsening
improve- improve- oxygena- | oxygena-
ment ment tion tion

Temperature or WBC
abnormality

<Documented within this
shaded period—>

Antimicrobial agent

< Started on within this shaded
period, and then continued for
at least 4 days—>

Purulent respiratory
secretions, positive culture,
positive histopathology

< Collected within this shaded
period—>




Defining the VAE Window Period

Vent FiO,
Day min
2 5 40

q
?e“oé
a0

B I
I \_ \,\(\ Date day 1 of worsening

-lr \‘“o 2-day period after onset of worsening
'6
\"

L
D -
* <AEN




Defining the VAE Window
HEER
R

In this case—there is only 1 day before onset of
worsening (because cannot count 1t 2 days of MV)

Event Date, day 1 of worsening
2-day period after onset of worsening




VAE Definition Algorithm Summary

status =
component

Temperature or WBC
and
New antlmlcroblal agent

* Infection / ] ] L. )
inflammation General evidence of mfectlon/lnflammatlon

component . |

Infection-Related Ventilator-Associated Complication

* Additional
evidence




Tier 2: IVAC

Patient meets criteria for VAC

AND
d b
On or after calendar day 3 of mechanical ventilation and within 2 calendar days before

or after the onset of worsening oxygenation, the patient meets both of the following
criteria:

1) Temperature > 38 °C or < 36°C, OR white blood cell count > 12,000 cells/mm?or
< 4,000 cells/mm?°.

AND

2) A new antimicrobial agent(s)* is started, and is continued for > 4 calendar days.

*See Appendix for eligible agents.




Infection-related Ventilator-Associated Complication
(IVAC)

Patient meets criteria for VAC

AND
J b
On or after calendar day 3 of mechanical ventilation and within 2 calendar days before

or after the onset of worsening oxygenation, the patient meets both of the following
criteria:

1) Temperature > 38 °C or < 36°C, OR white blood cell count > 12,000 cells/mm? or
< 4,000 cells/mm?°.

AND

2) A new antimicrobial agent(s)* is started, and is continued for > 4 calendar days.

*See Appendix for eligible agents.




Look for abnormal temp or white count during
VAE Window Period
Vent Temp | Temp | WBC WBC
Day min max min max




Temperature & WBC Count

As long as there is an abnormal temperature (> 38 °C or < 36°C) OR
WBC count (= 12,000 or < 4,000 cells/mm3) documented during
the VAE Window Period, it should be used in determining whether
the patient meets the IVAC definition, regardless of whether an
abnormal temperature or WBC count was also present on

admission or outside the VAE Window Period.




If | am conducting in-plan VAE surveillance in my ICU, |
will need to assess daily minimum and maximum
temperatures for all ventilated patients.

1. True
2. False

Only for those patients that meet the VAC definition




If temperature, WBC or laboratory criteria are present
prior to detection of a VAE and also present within the
VAE Window Period, they can be used to meet the
IVAC definition.

vi. True

y I -1 Y2




Infection-related Ventilator-Associated Complication
(IVAC)

Patient meets criteria for VAC

AND
J b
On or after calendar day 3 of mechanical ventilation and within 2 calendar days before

or after the onset of worsening oxygenation, the patient meets both of the following
criteria:

1) Temperature > 38 °C or < 36°C, OR white blood cell count > 12,000 cells/mm? or
< 4,000 cells/mm?°.

AND

2) A new antimicrobial agent(s)* is started, and is continued for > 4 calendar days.

*See Appendix for eligible agents.




IVAC Antimicrobial Criterion

Probably the most complicated portion of the VAE surveillance
definition algorithm

Rules for meeting this criterion are not perfect—but we need
a standardized method for assessment of antimicrobial
therapy, without needing knowledge of dosing, renal function,
indication for therapy, etc.




What antimicrobial drugs are in the Appendix?

0 Mostly antibacterials, antifungals, limited antivirals

0 Drugs that are not included:
= anti-HIV agents, anti-TB agents
= agents used to treat viral hepatitis
= anti-parasitics

= agents used to treat herpes virus infections




IVAC Antimicrobials

2 A broad range of agents that could be used to treat healthcare-
associated infections—not just respiratory related infections.

2 Concerns when an antimicrobial agent resulted in an IVAC
determination and then subsequently a PVAP determination
but the agent was not used to treat a respiratory infection

= 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 are not available

* Oral cephalosporins and penicillins, erythromycin, erythromycin/sulfisoxazole,
amantadine, rimantadine, chloramphenicol, tinidazole, fidaxomicin,
nitrofurantoin, oral vancomycin and daptomycin




What is a “new” antimicrobial agent

2 New antimicrobial agent: Defined as any agent listed in the
protocol Appendix that is initiated on or after the third
calendar day of mechanical ventilation AND in the VAE
Window Period (i.e., the period typically defined by the 2
calendar days before, the day of, and the 2 calendar days after
the onset date of the VAE).

= A new agent must be continued for > 4 consecutive days.

= There is no requirement that the same antimicrobial agent be given on
the 4 consecutive days.

= New agent must be administered IV, IM, via digestive tract or via
respiratory tract




Qualifying Antimicrobial Days (QAD)

0 QAD is a day on which the patient was administered an
antimicrobial agent that was determined to be “new” within
the VAE Window Period.

0 Four consecutive QADs are needed to meet the IVAC
antimicrobial.

= |f the patient expires prior to 4" day of administration the QAD
parameter is not met




QADs: Same Agent

0 Days between administrations of the SAME new antimicrobial
agent also count as QADs as long as there is a gap of no more
than 1 calendar day between administrations of the same drug.

= Levofloxacin is administered on MV days 4, 6, 8 but not MV days 5, 7. This
represents 5 consecutive QADs.




QADs: Different Agents

0 By contrast, days between administration of DIFFERENT
antimicrobial agents do NOT count as QADs

= Levofloxacin is administered MV days 4 & 5, there is a gap on day 6
between different agents. Cetazidime is administered MV days 7-10.
MV days 4 & 5 do not contribute to the required > 4 consecutive QAD
requirement.

&I &




IVAC Determination & Eligible QADs

WBC<4,000 or
WBC=12,000 cells/mm’

]
]
]
|

3
0w

H
W

"New" - initiated on or after MV day 3 and within
the VAE Window Period




Date of Initiation of Antimicrobial Agent is Important

12,00 y
drug from th
on the s




No QADs — VAC Determination

WBC<4,000 or
=R(C>12,000 cells/mm’

——' o] o | = @ ]




New antimicrobial agent started and

continued for 4 days

Vent PEEP FiO, Temp | Temp | WBC WBC d
Day min min min max min max
None
2 5 40 None
3 5 40 36.9 37.6 12.1 12.1 None
4 8 60 38.1 39.2 14.5 16.8 Yes
5 8 50 38.4 38.9 12.6 15.9 Yes
6 7 40 36.5 37.8 11.1 13.6 Yes
Yes

Yes

= IVAC



Do you count an antimicrobial agent as “new” if it is
new as a result of de-escalation or simply a switch from
one agent to another in the same drug class?

Yes

To avoid additional substantial complexity, there are not rules
or exceptions for changes that represent narrowing of
spectrum/de-escalation, switches to other agents in the same
class, etc. These kinds of situations are very difficult to
operationalize in a way that is understandable, standardized
and implementable by any facility that might decide to do VAE
surveillance.




When evaluating patient data to see if the
IVAC definition is met, | should focus only on

antibiotics that are used to treat respiratory
infections

A. True

Vé. False




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




VAE Definition Algorithm Summary

* Respiratory
status
component

inflammation Purulent secretions,

t "
SelLEEr positive cultures and
other positive
laboratory evidence __

.\l

» Additional
evidence

Possible VAP (PVAP)




PVAP
0 VAC, IVAC must be met

0 Laboratory test collection dates must occur

= On or after calendar day 3 of mechanical ventilation and within 2
calendar days before or after the onset of worsening oxygenation (VAE
Window Period)

0 Organism exclusions must be considered
= Normal respiratory/oral flora, mixed respiratory/oral flora or equivalent

= Candida species or yeast not otherwise specified; coagulase-negative
Staphylococcus species; Enterococcus species unless isolated from lung
tissue or pleural fluid

= Community-associated respiratory pathogens: Blastomyces, Histoplasma,
Coccidioides, Paracoccidioides, Cryptococcus and Pneumocystis.

AND
0 ONE of the following criteria must be met



Tier 3: Possible VAP (PVAP)

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 1s met (taking into account
organism exclusions specified in the protocol):

1) Criterion 1: Positive culture of one of the following specimens, meeting quantitative or
semi-quantitative thresholds as outlined in protocol, without requirement for purulent
respiratory secretions:

> 10° CFU/ml or corresponding semi-quantitative result
0* CFU/ml or corresponding semi-quantitative result
'z or corresponding semi-quantitative result

Protected specimen b 10°® CFU/ml or corresponding semi-quantitative result
Criterion 2: 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 [Ipf. x100]) plus organism identified from one of the following
specimens (to include qualitative culture, or quantitative/semi-quantitative culture
without sufficient growth to meet criterion #1):

Sputum

Endotracheal aspirate

Bronchoalveolar lavage

Lung tissue

Protected specimen brush

T If the laboratory reports semi-quantitative results, those results must correspond to
the quantitative thresholds. See additional instructions for using the purulent
respiratory secretions criterion in the VAE Protocol.

3) Criterion 3: One of the following positive tests:

*  Organism identified from pleural fluid (where specimen was obtained during
thoracentesis or mnitial 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 (hvphae, pseudohyphae or veast forms); 3)
evidence of infection with the viral pathogens listed below based on results of
immunohistochemical ass cytology, or microscopy performed 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




PVAP — Criterion 1

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, > 10° CFU/ml or corresponding semi-
guantitative result

= Bronchoalveolar lavage, = 10* CFU/ml or corresponding semi-
guantitative result

= Lung tissue, 2 10* CFU/g or corresponding semi-quantitative result

= Protected specimen brush, > 103 CFU/ml or corresponding semi-
guantitative result




How do | relate my lab’s semi-quantitative culture result
reporting to the quantitative thresholds in the algorithm?

0 Ask your laboratory manager/director first—she/he may be
able to tell you

0O If your laboratory does not have this information,

= For the purposes of this surveillance, we will assume that a semi-
guantitative result of “moderate” or “heavy” growth, or 2+, 3+ or 4+
growth (in a culture of lung tissue, BAL, PSB, or ETA) meets Criterion 1
of the PVAP surveillance definition.

0O See FAQ # 24 in the VAE Protocol

*Reference: Garcia, LS (Ed.). (2010). Clinical Microbiology Procedures Handbook. Herndon, VA: ASM Press, page 3.2.1.16.




PVAP — Criterion 2

Purulent respiratory secretions (defined as secretions from the lungs,
bronchi, or trachea that contain 225 neutrophils and <10 squamous

epithelial cells per low power field [Ipf, x100])

AND

A positive culture of one of the following specimens
(qualitative culture, or quantitative/semi-quantitative culture
without sufficient growth to meet criterion #1):

= Sputum

= Endotracheal aspirate
= Bronchoalveolar lavage
= Lung tissue

= Protected specimen brush




What if my laboratory reports Gram stain / direct exam
results in a manner that does not quantitate neutrophils
and squamous epithelial cells as the definition is written?

0 Check with you laboratory for direction in interpreting your
facility’s reporting method

0 If your laboratory cannot provide guidance on how to correlate
your facility’s reporting method to the purulent respiratory
secretions quantitative definition then refer to Table 2

*Reference: Garcia, LS (Ed.). (2010). Clinical Microbiology Procedures Handbook. Herndon, VA: ASM Press, page 3.2.1.16.




How do I use the purulent respiratory
secretions criterion if ...

Instruction

My laboratory reports counts of “white blood
cells™ or “polymorphonuclear leukocytes™ or
“leukocytes” rather than counts of
“neutrophils™?

Assume that counts of cells identified by
these other descriptors (e.g., “white blood

cells™) are equivalent to counts of neutrophils,

unless the laboratory tells you this is not the
case.

My laboratory reports semi-quantitative
results (not quantitative results) for numbers
of neutrophils and squamous epithelial cells?

Check with the laboratory to get information
about what quantitative ranges the semi-
quantitative reports correspond to.

My laboratory cannot provide additional
information on how its semi-quantitative
reporting corresponds to quantitative
reporting ranges for neutrophils and
squamous epithelial cells?

Use the following direct examination results
to meet the purulent respiratory secretions
criterion: heavy, 4+, or =25 neutrophils per
low power field (Ipf) [x100], AND rare,
occasional, few, 1+ or 2+, or <10 squamous
epithelial cells per Ipf [x100] [19].

My laboratory reports only the numbers of

neutrophils present. without reporting the
number of squamous epithelial cells?

In this situation, the purulent secretions
criterion may be met using the specified
quantitative and semi-quantitative thresholds
for neutrophils alone (i.e., heavy, 4+, or =25
neutrophils per lpf [x100]).

My laboratory uses different reporting
thresholds for neutrophils and squamous
epithelial cells (e.g.. maximum report of = 20
neutrophils per low power field [x100], or
minimum report of < 15 squamous epithelial
cells per low power ficld [x100])?

In this situation, the purulent secretions
criterion may be met using the laboratory’s
specified maximum quantitative threshold for
neutrophils, and/or minimum quantitative
threshold for squamous epithelial cells.

My laboratory processes respiratory
specimens such as bronchoalveolar lavage
fluid using a centrifugation procedure (e.g.,
“cytospin”), and there is no quantitation or
semi-quantitation of neutrophils or white
blood cells in the direct examination report?

In this situation, a report indicating the
presence of white blood cells, without
quantitation, 1s sufficient to meet the purulent
secretions criterion.

Table 2

Some clinical
laboratories use
different result
reporting formats
for respiratory
secretion direct
examination results




PVAP — Criterion 3

One of the following positive tests:

= Pleural fluid culture (where specimen was obtained during
thoracentesis or initial placement of chest tube and NOT from an
indwelling chest tube)

= Lung histopathology
= Diagnostic test for Legionella species

= Diagnostic test on respiratory secretions for influenza virus, respiratory
syncytial virus, adenovirus, parainfluenza virus, rhinovirus, human
metapneumovirus, coronavirus




Histopathology (Lung) Results

0 ldentification of abscess formation or foci of consolidation with
intense neutrophil accumulation in bronchioles and alveoli

0 Evidence of lung parenchyma invasion by fungi (hyphae,
pseudohyphae or yeast forms)

0 Evidence of infection with viral pathogens
(immunohistochemical assays, cytology, microscopy)




Non-Culture-Based Results: PVAP

0 Pathogens (Legionella spp., selected viruses) identified
utilizing non-culture-based diagnostic testing may qualify as
criterion for meeting Criterion 3 of the PVAP definition.

= Antigen testing
= PCR
= Direct Fluorescent Antibody Testing

= Serology

NOTE: Many other pathogens (including respiratory pathogens such as Mycoplasma
and Chlamydophila) that may be detected using non-culture-based techniques
are not currently included in PVAP criteria.




Pathogen Reporting

0 Pathogens may only be reported for PVAP and according to
the usual pathogen and antimicrobial susceptibility
reporting methods utilized in NHSN for other events.

= Exception: excluded pathogens

0 Pathogens are not reported for VAC or for IVAC.




What does Candida species or yeast not otherwise
specified; coagulase-negative Staphylococcus species;
Enterococcus species refer to?

All Candida species—those that have been identified to the
species level such as Candida albicans, those that are reported
as Candida species and also to include culture reports that may
simply say, for example, “many yeast isolated”

All coagulase-negative Staphylococcus species— e.g., coagulase
negative Staphylococci, Staphylococcus epidermidis,
Staphylococcus species

All Enterococcus species — e.g., Enterococcus species,
Enterococcus faecalis, VRE




What if | have a BAL culture report similar to this:

Normal Flora with many Pseudomonas aeruginosa and moderate
Candida species

Can | use this report to meet Criterion 1 of the PVAP
definition?

Yes

0 An eligible pathogen accompanied by an ineligible pathogen
may be used to satisfy the PVAP criteria.

0 Note the report is not a quantitative report, however, the

“Many” quantity is acceptable as a semi-quantitative
equivalent




What if a pathogen is identified outside the VAE
Window Period and then during the VAE Window
Period the same pathogen is identified again. Can |
use that pathogen identification to meet a PVAP
criterion?

Yes

0 It does not matter if the patient had previous positive
cultures for certain organisms—if an eligible pathogen is
recovered from an eligible specimen with a collection date
during the VAE window period, it should be used in
determining if PVAP is met.




Positive quantitative or semi-quantitative® ETA culture (meeting

specified threshold)
Vent PE!EP F|(.)2 Terrlp Temp WI::'.C WBC Abx S PoI\.;s Org
Day min min min max min max /Epis
2 5 40
10°
3 5 40 36.9 37.6 12.1 12.1 | None ETA CFU/m|
S. aureus
4 8 60 38.1 39.2 14.5 16.8 Yes -- - -
5 8 50 38.4 38.9 12.6 15.9 Yes -- - -
6 7 40 36.5 37.8 11.1 13.6 Yes -- - —
Y = PVAP Criterion
es
#1




Vent PE!EP F|(.)2 Ter_np Temp WIE!C WBC Abx S Poh./s/ Org
Day min min min max min max Epis
Purulent respiratory secretions
and ETA culture positive for S. >
aureus (not meeting the \\
specified threshold) \ .
3 5 a0 | 369 | 376 | 121 | 121 | None | ETA | 25/ | Staph
<10 | aqureus
4 8 60 38.1 39.2 14.5 16.8 Yes -- - -
5 8 50 38.4 38.9 12.6 15.9 Yes -- - -
6 7 40 36.5 37.8 11.1 13.6 Yes -- - —
Yes
= PVAP (Criterion #2)




Positive pleural fluid, lung histopathology,
Legionella or viral test result

Pleural Candida
Fluid albicans

= PVAP Criterion #3




What about positive blood cultures that occur around
the same time as a VAE?

0 Secondary BSI may only be reported for PVAP

= When at least one eligible organism from the blood culture specimen
matches an eligible organism from an appropriate respiratory tract
specimen collected during the VAE Window Period

= And when the blood culture was collected within the 14 -day event period

0 Secondary BSls are not reported for VAC or IVAC.

0 Secondary BSI may not be reported for PVAP when a respiratory
culture was not performed.
= PVAP met with histopathology criterion

= A positive diagnostic test on respiratory secretions for influenza virus,
respiratory syncytial virus, adenovirus, parainfluenza virus, rhinovirus,
human metapneumovirus, coronavirus




Secondary BSI assignment and VAE Surveillance

WHAT IF.........
0 No VAE definition is met?
0 Only the VAC or IVAC definition is met?

0 PVAP definition is met but the positive blood culture is
determined NOT to be secondary to VAE?




Secondary BSI and Lower Respiratory Site Infections

0 Determine if the BSI is secondary to another site specific
infection to include the PNEU or LRI/Lung definitions

= Remember, for a bloodstream infection to be determined as
secondary to a primary infection site (i.e., related to an infection at
another site), the patient must first meet one of the NHSN site specific
definitions and the Secondary BSI Guide must be adhered to.

= Matching pathogens found in a site culture and blood culture alone do
not allow for secondary BSI assignment

= Physician diagnosis of secondary BSI does not allow for secondary BSI
assignment

0 If the patient does not meet one of the site specific
definitions to which the BSI can be attributed, the BSI may
need to be reported as a primary BSI/CLABSI.




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 a respiratory infection. How should
| report this event?

A. 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)

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

C. Report an IVAC (no pathogen)

D. None of the above




Location of Attribution

The inpatient location where the patient was assigned on the
date of the VAE (date of onset of worsening oxygenation).

Transfer Rule

If a VAE date of event is on the day of transfer or the day
following transfer from one inpatient location to another in the
same facility or to a new facility, the event is attributed to the
transferring location.




Transfer from MICU to SICU on MV Day 2, event date is MV Day 4—
therefore attributed to SICU (more than 1 day since transfer)

Location

MICU

MICU—>
SICU

Candida

>ICU albicans




Transfer from MICU to SICU on MV Day 3, event date is MV Day 4—
therefore attributed to MICU (within 2 days of transfer)

Location

MICU

MICU

MICU —> Pleural Candida
SicU ' ' ' ' Fluid albicans

SICU




PREPARING TO CONDUCT VAE
SURVEILLANCE AND REPORTING
EVENTS INTO NHSN




Tips for Getting Started

0 Get familiar with the protocol & review the FAQs

= http://www.cdc.gov/nhsn/acute-care-hospital/vae/index.html

= http://www.cdc.gov/nhsn/inpatient-rehab/vae/index.html

= http://www.cdc.gov/nhsn/ltach/vae/index.html

0 Experiment with the VAE Calculator Version 3.0
= http://www.cdc.gov/nhsn/VAE-calculator/index.html



http://www.cdc.gov/nhsn/acute-care-hospital/vae/index.html
http://www.cdc.gov/nhsn/inpatient-rehab/vae/index.html
http://www.cdc.gov/nhsn/ltach/vae/index.html
http://www.cdc.gov/nhsn/VAE-calculator/index.html

Preparing for VAE Surveillance

0 Establish relationships with Respiratory Therapy and/or Critical
Care colleagues:

= Share the protocol

= Discuss options for collection of minimum daily PEEP and FiO, for each
MV day (IP, RT, electronically generated)

= |nquire about frequency with which excluded therapies (HFV, ECLS) and
APRV are used

0 Determine your laboratory’s approach to Gram stain and
culture result reporting.
= How does your hospital laboratory report Gram stain results?
= Does your hospital laboratory report culture results quantitatively?
= What quantitative ranges correspond to the semi-quantitative reports?




Preparing for VAE Surveillance

0 Develop a plan for organizing the data elements needed to

identify VAEs
= PEEP and FiO,

= WBC/ Temperature
= Antimicrobials agents (administration not orders)

= Laboratory results

0 Explore use of tools for data collection




ventilator-Associated Event Data Collection Worksheet
PATIENTID:

Step 1: WAL [change in & or B] Step 2 IWAC [VAC, plus Cor D, and E) Step 3: PWAP |IVAC, plus F or G or H)

Abbrevistions: Vent = ventilstor; FEEP = Fositive End-Expiratory Pressuns; Fily = fraction of inspinsd conygen; Min = daily minimun; M= daily maximure; S48 = <4000 WBC mm " 212K = =17 000 WEC/ mm";

QAD = Oumlifying Antimicrobisl Day |see Antimicrobis| Worksheet or protocol for details]; oo = cultbune; BAL = bronchoslveolar lvage; PS8 = protected spedmen brush; ETA = endotrachesl aspirste;

gl = qualitative (non-guantitative]; guant = quantitative; Path = pathologyhistopathology: VAC = Wentilstor-#ssocated Condition; IVAC = Infection-relsted 'entilst or-Assodeted Complication; FYAP = Possibie WAF.
“Semi-guantitstive and quantitatios culhune oitera apply to BAL PS8, ETA snd lung tizsue cuttures only {not to spukum cufbures).

“ETA: quantitative threshoid 210" CFU/mI [or moderate-hemy, 2+-4+ growth]; BAL guantitative threshold =10° CFU/mI [or moderste-hesvy, 2+-44 growth]; Lung tiszue: quantitative threshold 210° CFU/E |or moderste-
ey, 244+ prowth); P58: quantitative threshold 2407 CFU/mi [or moderate-heavy, 2+-4+ growth)

‘Eaclucies the foliowing, when cuftured from sputum, ETA, BAL, F3E: Mormal respiratory/oml flom, mixed respirstory,'oral fiors or equivalent, Congida spedes or yeast not otherwise spedtied, coagulase-negative
SCophploonoous spedes, Eptemonorus spedes. Endusions do not apply o cufures of lung tissue or pleurnl fud

“229 neutrophils per low power fizid [Ipf, x 100] {or he=wy, 4#] and <10 squamous epithelisl oels per low power field [Ipf, 1 100] {or rare, oocasional, few, 1+ or 24)

“Amvy of the following cun be used to meet the FYAP definition: 1) positive pleursl fluid oifture whens specimen was obtsined during thomcentesis or initisl placement of chest tube; 2| lung histopathology {see protocol for
puidianece |; 3] positive: disggnostic test for Lagionaila spp. or for the following respirakory wiruses: influenza virs, respirstony symoytial vins, adenovines, parsinfiusnzs vrus, rhinosins, hEman meks pneumiovines, Coronavins







VAE Reporting

VAE is included in CMS Hospital Inpatient Quality Reporting
program for LTACH (LTAC) facilities in 2016

VAE is not included in CMS Hospital Inpatient Quality Reporting
program for acute care or inpatient rehabilitation facilities

What rates are appropriate for use in public reporting, inter-
facility comparisons, etc. ?
= Qverall VAE rate = rate of ALL events meeting at least the VAC definition
= “IVAC-plus” rate = rate of ALL events meeting at least the IVAC definition

Individual events may be useful for internal use
= Rates of individual events: VAC only, IVAC only, PVAP only



Reporting Events In NHSN

0 Conducting in-plan VAE surveillance requires assessing
patients for ALL events:
= VAC
= |VAC
Y/

0 Hierarchy of definitions:
= |f a patient meets criteria for VAC and IVAC, report as IVAC.
= |f a patient meets criteria for VAC, IVAC and PVAP, report PVAP.




VAE Paper Form

Date Admitied 1o Facility. *Locafion:
* Location of Mechanical Ventilation Initiation: *Date Initiated:  / / | *APRV: Yes No

Event Details
*SpecificEvent o yAC O IVAC O PVAP
Specity Critena Used:

STEP 1: VAC (21 REQUIRED)
= Daily min FiO-increase=0.20 (20 points) forz2 days™ OR = Daily min PEEPincreasez3cm H.O for=2 days”
Tafter 2+ days of stable or decreasing daily minimum values.

STEP 2: IVAC
o Temperature = 38°C or <38° OR o White blood cell count = 12,000 or < 4,000 cells/mm*
AND

= A new antimicrobial agent(s) is started, and is continued for = 4 days

STEP 3: PVAP
o Criterion#1: Positiveculture of one ofthe following specimens, meeting quantitative or semi-quantitative thresholds as
outlined in protocol,® without requirement for purulent respiratory secretions:

= Endotracheal aspirate = Lungtissue
= Protected specimen brush
OR

= Criterion#2: Purulent respiratory secretions® (definedinthe protocol) plus a positive culture of one of the following
specimens (qualitative culture, or quantitative/semi-quantitative culture without sufficient growth to meet criterion #1):*
= Sputum = Lungtissue
= Endotracheal aspirate = Protected specimen brush

OR

= Criterion #3: One of the following positive tests (as outlined in the protocol):®
= Pleural fluid culture = Diagnostictestfor Legionella species
= Lung histopathology = Diagnostictestfor selected viral pathogens
*collected after 2 days of mechanical ventilstion and within +/- 2 days of onset of increase in FiO, or PEEP.

Secondary bloodstream Infection: Yes No
Died: Yes No VAE Contributedto Death: Yes No
Discharge Date: *Pathogensidentiied. Yes Mo  “If Yes, specify on pages 2-3

Azpoence o Covoetmiy The vSonaly provoes WomESn coanes 0 pooeiEnce I EeT N wou peTE cenificEsn F sy noveal o retJgon @ ceces iR B Guewtes e Bl

ba hec N ¥nc covicenca Wi De umed ony Mrthepupceam EEec s Wil A Sherwse D8 SIOSIEC T reeEmec wEhou the commet O e ncvcual o the NELSDN N eccoreance wih Seciom 104

3% s 308 of the Dutic Hesth Serice Act (40 JSC 34 33« s 20m

Subic reporting buden of ths colection of MfoTTation @ eRUTEted [T BVerEge IS MINUeE D MEDOTEA. INCLUSNg  the Gme T reviewng  MErLCHONE.  JeENChT @O Cafa IoUCER. peheng e

meiseyg e ces nesced o coTgMirg o revearng the colection o Mormation.  An mgency mEy Mol contuSt T IDOMEY. B E DEEIN O et regured bz rapond Looe cslection o mformaten

eI ECIoWT 8 CoTenth vale O contrs nuTOS. 56N COTIMetE regEong tha Dooen emate O ey oher mpect o tha colection o OO NOUONg  RGOEOT o recucng  th buroen
MES O-TA Atmda GA JIIIN ATTM FRA (TEZ0-0005IL




NHSN Application

Location of Mechanical Ventilation * |ICU/CCU-ICUICC

Date Mechanical Ventilation Initiated * [01/08

2

7 N\
015 @ ApRv" '

Event Details V"™

Specific Event™: | PVAP- Pozzble Ventiator-Azzocated Preumona

Specify Criteria Used *

STEP 1: VAC (= 1 Required)
[] Daily min FiO, increase 0,20 (20 points) for 2 2 dayst [] Daily min PEEP increase 2 3 cm H,0 for = 2 dayst

1 after 2+ days of stable or decreasing daily minimum values

STEP 2: IVAC
[] Temperature > 38°C or < 36°C OR [ white blood cell count = 12,000 or < 4,000 cells/mm?

plus

[J A new antimicrobial agent{s) is started, and is continued for 2 4 days

STEP 3: PVAP

Criterion #1: Positive culture of one of the following specimens, meeting quantitative or semi-quantitative
thresholds as outlined in the protocel, without requirement for purulent respiratory secretions: #

[] Endotracheal aspirate [] Lung tissue

[] Bronchoalveolar lavage [] Protected specimen brush
OR

Criterion =2:

[] Purulent respiratory secretions (defined in the protocol) plus a positive culture of one of the following specimens
(qualitative culture, or quantitative/semi-quantitative culture without sufficient growth to meet criterion =1): #

[] Sputum [] Lung tissue

[] Endotracheal aspirate [] Protected specimen brush

[] Bronchoalveolar lavage

OR

Criterion #3: One of the following positive tests (as outlined in the protecol): #

[] Pleural fluid culture [] Diagnostic test for Legionella species

[] Lung histopathology [] Diagnostic test for selected viral pathogens

# Collected after 2 days of mechanical ventilation and within +/- 2 days of onset of increase in FiQ, or PEEP




Reporting Events In NHSN

0 Events are not upgraded within the 14 day VAE Period

IVAC reported MV Day 5
14 Day VAE Period MV Day 5 - 18

BAL culture with collection date on MV Day 10 is reported to be
growing many Pseudomonas aeruginosa

Culture result satisfies PVAP Criterion 1, however the event is not
upgraded to PVAP nor is a new event reported




Denominator Data (applies to VAE and pedVAP)

0 Device (ventilator) days and patient days are used for
denominators.

Collect data daily at the same time each day
Sum daily counts and report the total for the month

Ventilator days — number of patients in the chosen location who are
ventilated at the time of the count

Ventilator days for all patients (not just those eligible for VAE or pedVAP
surveillance) are counted to include those on ventilator < 3 days, those
receiving excluded therapies, etc.

For VAE surveillance only: also count of the number of patients on APRV
(or related) modes of ventilation

* APRV count reported separately

* APRV count is included in the total count

0 Patient days = number of patients in the chosen location




Denominator Data

0 Optional denominator reporting for VAE

0 Episodes of Mechanical Ventilation (EMV)

= Count all patients that were on mechanical ventilation the first day of
the month.

= For each subsequent day, count each additional new patient started
on mechanical ventilation to include new episodes in previously
ventilated patients.

= Day 1 Episodes + All Subsequent Day Episodes = total EMV




Denominators for Intensive Care Unit (ICU)/
Other locations (not NICU or SCA)

Mandatory fields marked with *

Facility ID*: 15331 (Decennial Medical Center)
Location Code*: | 71ICU- 71 ICU CARDIAC v|

Month*: | January W

Year*:

Sample Values For Estimating Denominator Data

Check Box(es) if
Report No Events Sampling Used

Total Patient Days*: Sample Patient Days:

Central Line Days*: : Sample Central Line Days: ]

Urinary Catheter Days*: : Sample Urinary Catheter Days: O

Ventilator Days*:

APRV Days*: VAE:

Episodes of

Mechanical Ventilation: PedVAP:




VAE Calculator
http://www.cdc.gov/nhsn/VAE-calculator/index.html

National Healthcare Safety Network (NHSN)

NHSN =

e Ventilator-Associated Event Calculator (Version 3.0)

About NHSN n u

Enroll Here

Welcome to Version 3.0 of the VAE Calculator. Version 3.0 operates based upon the
Materials for Enrolled

= that is designed to help you learn how the VAE surveillanc
Facilities

WAE Calculator will not ask ye
Ambulatory Surgery Centers Calculator does not store any pa
Acute Care not be able to export data entered into the Calculator. If you have guestions or su ons about the culator, please feel free to send them to the
NHSN mail hsni

Long-term Acute Care A ] ) pt enabled)
Hospitals, ilities

Long-term Care Facilities

Outpatient Dialysis Facilities

Inpatient Rehabilitation Trainin
Facims



http://www.cdc.gov/nhsn/VAE-calculator/index.html

Landing Page

Ventilator-Associated
Calculator Ve

Nelcome to the Ventilator-Associated Event Cz
based upon the currently posted (January 201!
encouraged that you read and study the VAE p

« The calculator recognizes PEEP values =
the VAE protocol prior to making a VAC

« For periods of time where a patient is or
mechanical ventilation for a full calendai
should not be entered into the calculatol

« The calculator finds multiple VAEs per pi
the 14 day rule.

To get started, enter a date below that corresp
was placed on mechanical ventilation during th
terest. You may type in a date or use the poy
ay only enter dates within t ast year. If tl
ventilation for more than ear during the ¢
episode, choose a start hat is more recer
period of interest. more.™.

Mechanical Ventilation Start Date:

Ventilator-Associated Event (VAE)

Calculator Ver. 3.0

Nelcome to the Ventilator-Associated Event Calculator. Version 2.0 operates
based upon the currently posted (January 2015) VAE protocol. It is strongly
encouraged that you read and study the VAE protocol found here.

= The calculator recognizes PEEP values = 5 and corrects entries according to
the VAE protocol prior to making a VAC determination.

= For periods of time where a patient is on APRV or a related type of
mechanical ventilation for a full calendar day, a daily minimum PEEP value
should not be entered into the calculator (i.e., do not enter zero)

+ The calculator finds multiple VAEs per patient as long as they conform to
the 14 day rule.

To get started, enter a date below that corresponds to the first day the patient
was placed on mechanical ventilation during the mechanical ventilation episode of
interest. You may type in a date or use the popup calendar when it appears. You
may only enter dates within the past year. If the patient has been on mechanical
ventilation for more than one year during the current mechnaical ventilation
episode, choose a start date that is more recent but is at least 7 days before the
period of interest.

The calculator runs locally on your machine so no data are reported anywhere.
Feel free to enter or change as much data as you like. If you don't understand
something there are several mechanisms for getting help. Most of the buttons and
table headings will give an expanded description if you hover your mouse over the
item in question. Also the explain button will pop up an explanation of the
reasoning behind the calculator. The explanation box is movable as are all the
popup windows. That allows you to open one up and drag it to the side as you
work. The explanation will automatically update itself as you work through the
protocol.

less...

Mechanical Ventilation Start Date: |




Ventilator-Associated Event (VAE)
Calculator Ver. 3.0




Ventilator-Associated Event (VAE)
Calculator Ver. 3.0

| Calculate VAC || Start Over || GotaIVAC || Explain. .

A Ventilator-Associated Condition (VAC) based on PEEP values occurred
1/6/2015

Click on the Go To IVAC button to move to the next part of the protocol or
click on the "Explain” button to see how this determination was made.

MV Day|| Date |Min. PEEP|[Min. FiO,|[VAE
(emH:0) ||(30 - 100)

(122015 [sa | [0 ||
N

[0

1222015 | [5 (3)°
1/3/2015
1/4/2015
[ 1752015 [5

| 1762015 [10

| 172015 || [10

1/8/2015 | [10 :
192015 s | |[]e0 ||
10 |1/102015] [e

11 |112015] |

-

3 Explanation:

| 12
[ 13]
II The two days preceding 1/6/2015 are the baseline period of
[ 15
16
17
1

stability or improvement followed by a sustained period (= 2
5 days) of worsening oxygenation.

{Hink: this box is mowvable by dragging with your mouse. If you mowve it to ona
side and leave it open, the explanation will automatically update itsalf as
g things change.}




Ventilator-Associated Event (VAE)
Calculator Ver. 3.0

n over the course of treatment, Add..." button in the drug
column heade
"Calcula

WBC=4,000

or

cells/mm®

PEEF less than HzO a ed to be 5 cml of the VAC defi
mHz0, an increasa in the daily minimum PEEP to at le ] . sustained for 2 or more calendar

definition.




Ventilator-Associated Event (VAE)
Calculator Ver. 3.0

| StartOver || Calculate IVAC || Explain... || Goto PVAP

An IVAC was found for this patient. Click on the "Go To PVAP" button to go to the
next part of the definition or click on the "Explain..." button for an explanation of
how this determination was made.

Explanation

| Hige... ||| Hide... | T=36°| WE|on

Min. PEEP | Min. FiO; or :
(cmH;0) || (30-100) T=38°| WB|*"

| IMIPENEM/CILASTATIN

L

1212015
[ 11312015
| 11412015
1/5/2015
1/6/2015
1/7/2015
1/8/2015
1/9/2015
1/10/2015
1/11/2015
1/12/2015

[«

&

&

&

o |
L CIR s O B ) B

VAE Windowl &/

* All values of PEEP less than 5 cmHz0 are considered to be 5 cmHz0 for purposes of C r equal to 5 cmHz0, an increass in the daily minimum PEEP to at
least 8 cmHz, sustained for 2 or more calendar days, is required to mest the VAC def




Ventilator-Associated Event (VAE) PVAP Determination
Calculator Ver. 3.0 For the IVAC on 1/6/2015, did the patient have

documentation of any of the following findings during

the VAE Window: 1/4/2015 to 1/8/2015.

| Start Over || Explain... || Go to PVAP |

| Question | Yes|

Criterion 1. Positive culture of one of the following
(without requirement for purulent respiratory secretions):

Now that an IVAC determination has been made, click the checkbox|
experienced any of the listed conditions within the VAE window (sh3
Then dick on the "Calculate PVAP" button. . =
- Endotracheal aspirate = 10° cfu/mI*

- Bronchoalveolar lavage = 10* cfu/mi*
« Lung tissue = 10* cfu/ml®
| Hige... ||l Hige... | T<=36" WBC=4,000 - Protected specimen brush = 10° cfu/mI*

Min. PEEP | Min. FiO; aw e 1. : i L
(emH;0) T=38°|| WBC=12,000 or corresponding semi-gquantitative result
ce]]s!mm3 Criterion 2. Positive culture of one of the following
(qualitative or guantitative/semi-guantitative culture
[] without sufficient growth to meet Criterion 1).

| LEVOFLOXACIN

1/2/2015
1/3/2015
1/4/2015
1/5/2015
1/6/2015
1/7/2015
| 1/812015
1/9/2015
1/10/2015 [ L]
11 Jvrr2015]| [ L 2]

<]

[&]

= Sputum

- Endotracheal aspirate

= Bronchoalveolar lavage

- Lung tissue

= Protected specimen brush

LA N
)

X

AND

Evidence of purulent respiratory secretions (defined as
secretions from lungs, bronchi or trachea that contain =
25 neutrophils and = 10 squamous epithelial cells).

LI O O &

Criterion 3. One of the following positive tests (as
outlined in the protocol):

() ) Y R N NN (A

)

|
12 [[v1222015) | | u [

Legend:||VAE Window||[VAE Data||Qualifying Antimicrobial Day (QAD) LLII'Ig histopathology

Diagnostic test for Legionella species
* All values of PEEP less than 5 cmHzO are considerad to be 5 cmM:0 for purposes of the VAC definition. So for PEEP values entered as leg Diagnostic test for influenza virus, respiratory

L]

» Pleural fluid culiure

least 8 cmHz, sustained for 2 or more calendar days, is required to meet the WAC definition.

syncytial virus, adenovirus, parainfluenza virus,
rhinovirus, human metapneumovirus or

coronavirus.

Calculate PVAP




The event on 1/6/2015 conforms to a Possible

VenﬁlatOP—ASSOCiﬂtEd Event (VAE) Ventilator-Associated Pneumonia (PVAP) definition. For

a discussion of why, click on the Explain button.
Calculator Ver. 3.0

| Start Over || Explain... ||:

o X
Criterion 1 is checked. Clicking "Yes" to any of the three
. . . . criteria is sufficient to meet the definition of a Possible Ventilator-
The event on 1/6/2015 conforms to a Possible Ventilator-Associated Pneumonia Associated Pneumonia (PVAP) for the event on 1/6/2015.

{PVAP) definition. For a discussion of why, click on the Explain button. '

(Hint: this box is movable by drag sour mouse. If you move it to one
side and leave it open, the utomatically update itsalf as

|Hide... | | Hide. .. | Y WBC<4,000 Add. . . |||

Min. PEEP || Min. FiO; or =
(cmH;0) | (30-100) WBC=12,000

cells/mm?

LJ

| LEVOFLOXACIN vl | IMIFENEM/CILASTATIN

1/2/2015
1/3/2015
1/4/2015
1/5/2015
1/6/2015
1/7/2015
1/8/2015
1/9/2015
1/10/2015
1/11/2015
1/12/2015 L] L] L[]

[Legend:][vaE window|[vaE Date|[gualifying Antimicrobial Day (QAD)|[Eamulative 9AD]|

[<]

[£]

K| &l
O oy

3]
LI | | G BT {| BT BT

LI O Oy Oy O
[ (o o

o | M | N

* All values of PEEP less than 5 cmHzO are considered to be 5 cmHzO for purposes of the VAC definition. So for PEEP values entered as less than or equal to 5 cmHz0, an increase in the daily minimum PEEP to at

lzast 8 cmHz, sustained for 2 or more calendar days, is required to meet the VAC definition.




GIGO

Garbage IN — Garbage Out




Case Study 1

A 72-year old male is seen in the ER on 1/27 with an admitting
diagnosis of community acquired pneumonia (CAP). He is
placed on the ventilator in the ER and subsequently admitted
to an inpatient location the same day. He expires on the
evening of 2/4. Review his ventilator settings and determine if

a VAC definition is met.
— o A. Yes
Daily minimum Daily minimum

PEEP FiO, B. No

Date
1/27

1/28
1/29
1/30
1/31

2/1
2/2
2/3
2/4




Case Study 1

If yes, what is the date of the event? A. 2/1
B. 2/2

Daily minimum Daily minimum C. 2/3

Date PEEP FiO, D. No

V27 [ Event
/25 [ . R
1/29
1/30

1/31

2/1
2/2
2/3
2/4




Case Study 1

Date :\)Ila\; Daily minimum Daily minimum e Date of event is the
PEEP Fio, date of onset of
1/27 | 30 worsening
- - oxygenation 2/2
128 2 T
129 3 EE
1/30 4 B ° Worsening of
Y/ﬂ 5 - oxygenation must
2/1 6 0 | be sustained for
2/2 7 BB 2 2days--sono
2/3 8 BB VACin the FiO,
2/4 9 0 [ | parameter on 2/1




\

Given the following information what specific event
should be reported for this patient?

Daily DETY
MV  minimum minimum Speci- Polys/
Date PEEP FiO, Temp WBC men Epis Organism

1/27
38.0 3.6
1/28 Sputum NF with Few
38.0 Pip / Tazo
S. pneumoniae
e e

. | ¢ el |
B ------

2/1 Scant NF,
Pip / Tazo Sputum Many S.
pneumoniae

(@)

2/2

~

Vanco-1V >104 CFU/mI
n--.
CONEN s | o0 38054 |Pp/To| | | | |
Nl 5 | 60 | 391108 Pip/Too Vencolv) | | |



What specific event should be reported for this
patient?

A. None, the patient had CAP
present on admission

B. VAC only
C. IVAC

D. PVAP (pathogen
Streptococcus pneumoniae)




What specific event should be reported for this patient?

DETY
minimu ETY
MV m minimum Speci- Polys/
Date DAY PEEP FiO, Temp WBC ABX men Epis Organism
1/27

1/28 NF with Few
/ : Pip / Tazo ]
S. pneumoniae

1/29 Pip / Tazo

Pip / Tazo

Pip / Tazo

Scant NF, Many
S. pneumoniae

Vanco-IV >10* CFU/ml
S. pneumoniae

Pip / Tazo

Pip / Tazo

Pip / Tazo

Pip / Tazo | Vanco-IV




What criterion of the PVAP definition is met?

. Criterion 1
. Criterion 2

. Criterion1 & 2

D. I don’t know | guessed

that it met PVAP




MV

PVAP -
Date

1/28

1/29 2

1/30

Criterion 1

Daily
minimu DETY
m minimum Speci- Polys
PEEP o, Temp WBC men /Epis Organism

NF with Few
38.0 Pip / Tazo Sputum
S. pneumoniae

Pip / Tazo

. Pip / Tazo | Vanco-IV
Scant NF, Many
Pip / Tazo Sputum ,
S. pneumoniae
Vanco-IV >10% CFU/ml
38.8 | 5.4 | Pip/Tazo ;
S. pneumoniae

) Vanco-IV
10.8 | Pip/Tazo




Ventilator-Associated Event (VAE)
Calculator Ver. 3.0

| Start Over || Calculate VAC || Explain...

No IVACs were found for this patient. You should report the event as a VAC. Click
on the "Explain..."” button for an explanation of how this determination was made.

Hide... |Min. PEEP|| Hide... |Min. Fi0Q||V: T=36° or WBC=4,000 or
(cmH;0) (30 - 100) T=38° |WBC=12,000 cells/mm®

| PIPERACILLIN/TRZOBACTEM

&

||1,-"29.-*2016|| 5
||1,-"30.-*2016|| 5

]
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Kl
]

[1/31/2016] =
27172016 | =
2212016 | ¢
27312016 | ¢
[2/412016 | ¢
[2/52016 ||

[2/612016 || | u

[Legend:|[vAE Window|[vAE Date||qualifying Antimicrobial Day (QAD)|[Clmulative GAB|
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Ventilator-Associated Event (VAE)
Calculator Ver. 3.0

| Start Over || Calculate IVAC || Explain... |

Now that a VAC determination has been made, enter yes (check) or no (leave box
unchecked) if the patient has had a temperature > 38° C or < 36° C or a WBC =
/mm’ or = 4,000 cells/mm* within the VAE Window Period, Choo

from the drop down list and check all the corresponding days shown
on the screen that the agent was administered| If more than one drug was
given over the course of treatment, click on the "Add..." button in the drug
column header and do the same. Once all data have been entered, click the
"Calculate IVAC" button.

Start Over || Calculate IVAC || Explain... || Goto PvAP

An IVAC was found for this patient. Click on the "Go To PVAP" button to go to the
next part of the definition or click on the "Explain..." button for an explanation of
how this determination was made.

| 5ige... ||l Hide... |||VAE [T<36° WBC<4,000

Min. PEEP | Min. FiO; or or
(cmH:0) T>38°| WBC=12,000

cells/mm’

CIPERACILLIN/TRZCBE

1/29/2016| 5
1/30/2016| =
113120165
2/1/2016
/212016
/312016
21412016
10 |pis2016
[11 62016 |

[Legend:][vag window|[vaE Date][qualifying Antimicrobial Day (QAD)|[Cumulstve QAD|
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CASE 1 Recap

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

0 Eligible pathogens identified during the VAE window period are to be
used to determine if PVAP definition can be met even if the same or
similar pathogen was identified prior to the event detection

0 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

QO Criterion 1: Positive culture meeting quantitative threshold (note
purulent respiratory secretions is not required for criterion 1)



Case Study 2

A 15 year old male is admitted to the adult medical ICU
following a near drowning event on 1/1. He had a central
line placed on the first day of his hospital stay. In-plan VAE
surveillance has been selected in the monthly reporting
plan in this location.

He was initially ventilated on 1/1 and 1/2. He was
improving and extubated on 1/3 but required re-intubation
on hospital day 1/5. Based on the following findings, do
you need to report anything to NHSN?



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

. Speci- Polys / :
Date PEEP ., FiO,.., Temp ... Temp ... WBC_... WBC, ., Abx Epis Organism

Jan1 6 None

2 6 None

None

3
4 . . None
5 Pip/Tazo

Pip/Tazo

NF & 4+

Pip/Tazo .
P.aeruginosa

Pip/Tazo
Pip/Tazo

Pip/Tazo

Pip/Tazo
Pip/Tazo
Pip/Tazo
Pip/Tazo
Pip/Tazo
Pip/Tazo
No
No

N N | O[O | O |00 (00|

No




Case Study 2

1. Nothing to report to NHSN

'\\

VAC and a secondary BSI
to another site-specific
infection or CLABSI

3. PVAP (pathogen PA)

4. PVAP with a secondary BSI
(pathogens PA, SA)




0 JQ o PDC 0 0 TO
. . 0 0 AL DEe o .
6 50 None - - -
6 50 None - - -
5 30 None - - -
379 | 38.2 6.0 7.8 None
8 60 38.0 | 38.3 54 8.0 Pip/Tazo -- -- -
8 80 38.5 | 39.0 7.2 9.2 Pip/Tazo -- -- --
i >25/ NF & 4+
12 60 38.8 | 388 | 10.1 | 121 Pip/Tazo Sputum .
<10 P. aeruginosa
12 50 40.1 | 405 | 114 | 198 Pip/Tazo -- -- --
40 Pip/Tazo - - -
12 40 Pip/Tazo Blood -- P. aeruginosa
6 60 Pip/Tazo - - -

Remember a break in mechanical ventilation of at least one full calendar

day, followed by reintubation and/or re-initiation of mechanical

ventilation, defines a new episode of mechanical ventilation.

6 60 Pip/Tazo Vanc IV - - -
6 60 Pip/Tazo Vanc IV = - —
7 85 Pip/Tazo Vanc IV a n .
7 85 Pip/Tazo Vanc IV = - —



Ventilator-Associated Event (VAE)
Calculator Ver. 3.0

| Start Over || Calculate IVAC || Explain... | Patient was
ventilated on 1/1
& 1/2

He was improving
and extubated on
| ige... || mice... [[VAE |T<36°| WBC=4,000 Add... |[Q: ]_/3 but required
Min. PEEP| Min. Fi0: wr 2 Remove. ..
(cmH;0) || (30 - 100) T=387 WBC>12,000 re-intubation on
M |[ezezractziovzazomacra > hospital day 1/5.
One full day (1/4)
without ventilator

No IVACs were found for this patient. You should report the event as a VAC. Click
on the "Explain...” button for an explanation of how this determination was made.
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Ventilator-Associated Event (VAE)
Calculator Ver. 3.0

| Start Over || Calculate IVAC || Explain... || Goto PVAP

An IWVAC was found for this patient. Click on the
next part of the definition or click on the "Explain...” button for an explanation of

how this determination was made.

"Go To PVAP" button to go to the

Date || Hige... || Hige... |[VAE |[T<36°| WBC=4,000
Min. PEEP|| Min. FiO, or -
(cmH:0) || (30 100) T=-38°[WBC>12,000
cells/mm’ | PIPERACILLIN/TAZOBA
17312016 |2 [20 (= ol (]
142016 | | L] SN ]
17512016 |2 [[s0 (R E ol
fowss o [ o] o ]
172016 |1 [eo ] Jvac] |O [
DEET R E o H
ooz o | Jo] o | 7
| DECELIT: (S O I NSl IS 7
[1/112016] ¢ [[s0 I ol o | I
[1112/2016] & [[s0 I ol o | I
[1/132014]| | o] o | [

[Legend:|[vAE Window|[vAE Date|[gualifying Antimicrobial Day (QAD)|[Cimulative QAD|

If date of
admission /date
of first episode of
mechanical
ventilation (1/1)
was used as the
date of initiation
of MV, the event
would have been
wrongly
determined to be
an IVAC.
Piperacillin /
Tazobactam
would have met
the “new”
antimicrobial
agent definition.




Case Study 2 Recap

All patients in an adult location where VAE is selected in the monthly
reporting plan are included in VAE surveillance.

Two episodes of mechanical ventilation are represented. Patient
must be ventilated for > 2 days to be eligible for VAE. The baseline
can be established on MV days 1 and 2, but the VAE window will not
include the first two days of MV.

VAC is met in PEEP parameter, but the IVAC definition is not met
since 2 4 QADs are not found.

Even though purulent respiratory secretions and an eligible sputum
culture result are available, Criterion 2 of PVAP is not met. If IVAC
definition is not met, the PVAP tier of the algorithm is not eligible for
use nor can a BSI be attributed as a secondary determination.



Case Study 2 (cont’d)

On further chart review, the IP determines there is a new infiltrate
reported on two chest imaging reports on January 8 and 9.
Can the BSI be assigned to PNEU?

Date PEEP .. Fi0zn Temp,, Temp,, WBC_, WBC,_, Abx ﬁﬁ- P::i:f Organism
ote 6 |so | [ [ | | MNome | - [ - | - %
N 6 [ so| [ [ | [None| - | - | - 8
B s [ | | [ | o [Nore| - | - | -
a 37.9 2 6.0 78 | None
N 8 | 80 | 385 | | 72 | 92 |Pipflac| - | - |  — {
T o T oo S
8 12 50 405 | 11.4 | 1938

12 |4 | | | |  [pipflazo| - |
OO 12 || | | |  |pip/Tao| Blood_
Ol 6 |60 | | | |  [pip/Taro]
Bl 8 |8 | | [ |  [pipflawo| - |
tl 8 [8 | | | |  [Pip/Tawo|
U 6 |60 | | | |  |Pipflawo| -
i 6 [e0 | | | |  |Ppaw| - | - | - A
U 6 |60 | | | |  |Pip/Taxo -
Ca aet aataia. b a4 | bk R | amas




Can the BSI be assigned as secondary to PNEU
or must it be reported as a primary CLABSI?

A. Secondary BSI to PNU1

o

. Secondary BSI to PNU2

Primary BSI-CLABSI

o) Bg

| don’t know ®




A\ e

6 50 None -- -- --
6 50 None -- -- --
5 30 None -- -- --
4 37.9 38.2 6.0 7.8 Pip/Tazo
8 60 38.0 38.3 5.4 8.0 Pip/Tazo -- -- --
8 80 38.5 39.0 7.2 9.2 Pip/Tazo -- -- --
, >25/ NF & 4+
12 60 38.8 38.8 10.1 12.1 Pip/Tazo | Sputum :
<10 P.aeruginosa
8 CXR + 12 50 40.1 40.5 11.4 19.8 | Pip/Tazo -- -- --
9 CXR + 12 40 Pip/Tazo -- - --
12 40 Pip/Tazo | Blood -- P. aeruginosa
6 60 Pip/Tazo - - -
8 80 Pip/Tazo - - -
8 80 Pip/Tazo - - -
4 6 60 Pip/Tazo - - -
6 60 Pip/Tazo -- -- --
6 60 Pip/Tazo -- -- --
6 60 No -- - --
7 85 No - - -
7 85 No - - -




Fungal Pathogens and Specific Laboratory Findings(PINU2)

Table 2: Specific Site Algorithms for Pneumonia w@ Bacterial or Filamentous

Imaging Test
Evidence

Signs/Svmptoms

Laboratory

Two or more senal chest
imagmg test results with
least ene of the

followrmgl<:

* New or progressive and
persistent infiltrate

* Consohdation
¢ Cawnitation

* Poneumatoceles,
mfants <1 vear old

At least gne of the followimg:

Note: In patents withour
underlymg pulmonary or
cardiae disease (e.g.,
respuratory distress
syndrome,
bronchopulmonary
dvsplasia, pulmonary
edema, or chrome
obstuctrve pulmeonary
dizease), ope definitive
chest imaging test result 15
acceptablel

¢ Faver (=38.0°C or =100.4°F)

» Lenkopenia (<4000 WBC/mm®)
or leukocytosis (=12 000
WEBC/mm?)

¢ For adults =70 vears old, altered
mental status with no other
recogmized cause

And at least gne of the following:

* MNaw onsat of purulent sputam? or
change in character of sputum®, or
increased respiratory secrefions,
or Increased suctioning
requirements

* New onset or worsemng cough, or
dvspnea or tachypnea=

Fales® or bronchial breath sounds

Worsemng gas exchange (e z., O
desaturztions [e.g., PalD:Fi0-
=240}, increased oxygen
requirements, or mcreased

ventilator demand)

At least one of the following:

* Organism identified from hlood 2

Orgamsm identified from pleural
gL

Positrve quantitative eulture? from
minimally-contamimnated LET specimen
(e.z., BAL or protected specimen

brushing)

=5% BAL-obtained cells contain
miracellular bactena on direct
microscoplc exam (e.g., Gram's stain)

Positrve quantitative culture? of lung
tissue

Histopathologic exam shows at least
ane of the following evidences of
PreunonIa;

Absecess formation or foo of
conschidation with intense PRI
accumulation 1o bronchioles and

alveah

Exidence of lung parenchyvma
invasion by fungal byphae or
pseudohyphae
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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 a central line was placed
upon arrival to the unit. 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

i A W N =

PEEP FiO, . Tem Tem WBC WBC
2mi : 5 Abx Specimen  Polys / Epis Organism

min ) min max min max
6 |30 | 374 | 376 | 43 [ 43 | Nome | - [ - |
| 6 [ 30 | 368 [ 372 | 46 | 46 | None | -~ | - | - |

"o [s0 | 30 [srs | sa [ sa [ wene [ - [ - [ -
"o [0 | 35 |ara | 72 [ 92 [ Nme | - | - [ -

o [ [ s [wa| 7e Jws [ | - | - |
o e | e (e | | | |
H. influenzae
EEEINEZEEZ R R TN N
6 [ a0 [ w2 [ | - | - | Ve | - [ - | -
| 6 | 4 | 375 | 379 | 97 | 17 | Ys | - | - | -
| 8 | 40 | 374 | 371 | 96 | 109 | Yes | BCx2 | -~ | Hinfluenzae |
| 8 | 4 | 372 | 379 | 94 | 94 | Y | - | - | -
| 6 | 30 | 373 [ 375 | 95 | 95 | Yes | - | - | - |
6 |0 | 32 |we | s2 | 82 | Ve | - | - [ -
6 |30 [ 30 | a7 | 86 | 86 | Y | - | - | - |
6 |60 | 372 |35 | o4 |11 | ves | s | - | Coabicans
| 7 | 60 | 373 | 375 | 130 | 135 [ Yes [ - | - | - |

" e [ s [ws - [ e | ]
e eomes | — | — | — | — | - | - | -




Identify the event(s) and MV day

1. MV Day 6 - PVAP
2. MV Day 6 - IVAC

3. MV Day 6 PVAP and
MV Day 15 VAC

+. MV Day 6 - PVAP with
secondary BSI




Case Study 3
PVAP MV Day 6

PEEP FO,,; Temp Temp WBC ) ) .
MV Day Specimen Polys / Epis Organism

1
2
3
4
5

10* CFU/ml

6
H. influenzae

7 37.8

37.2
37.5

37.4

37.2
30 37.3
30 37.2
30 37.0
60 37.2
60 37.3
85 37.2
PATIENT  EXPIRES

NNy oy|0| 0O O Y| O




Both H. influenza and C. albicans will be
reported as pathogens for the PVAP event.

1. True
[ 2. False}




Case Study 3

PEEP FiO,,; Temp Temp WBC WBC

MV Day Abx Specimen  Polys / Epis Organism
min n
. T T N
B ¢ | o | s [ w2 | ec | so
N [0 | s [wa | 72 [ sz
; ENEIENE RN
- 10% CFU/ml
H. influenzae
7 IH-_--__ _
I | mm————— -
o 4y 3/.5 3/.9 11./
o | KN .., MEI RN
d
O . O —————
PR 6 /30\] 373 | --_———
13 | O /EERNEEE Period -_—_—
YO fc [ s | 370 [ 377 | ss | 86 N
15 | ﬂlﬂl-__IMI
OO M7 \| 60 J 373 | 375 | 130 | 135 [ Yes | - | - | \S—>"/
vl N7 \e&s/| 372 | 378 | - | - | Ys | - | - | T——
PO | e oores | — | — | - | — | - | - | -




Case Study 3 Recap
PVAP is identified on MV Day 6

 Date of event is day 1 of the 14 day Event Period

— A new VAE cannot be identified or reported until this 14-day period
has elapsed.

 Blood cultures must be collected during the 14 day Event
Period and pathogens must be eligible for use. At least one
organism identified from the blood must match an organism
isolated from an appropriate respiratory tract specimen that
is used to meet the PVAP criterion.

e An excluded pathogen in blood must be attributed to
another primary site - specific infection or reported as
primary BSI/CLABSI



VAE Summary Points

Patient must be ventilated more than 2 calendar days

Patient must have 22 calendar days of stability or
improvement of oxygenation immediately followed by >2
calendar days of worsening oxygenation

Earliest date of event for VAE is mechanical ventilation day 3
(first day of worsening oxygenation)

Report all events detected and at the highest level of the
algorithm

If patient meets VAC only report VAC
If patient meets VAC and IVAC report IVAC

If patient meets VAC, IVAC and PVAP report PVAP




VAE Summary Points

For most patients—only need to determine and record daily
minimum PEEP and FiO, while on ventilator. Nothing else!

Assess temperature and white blood cell count information
only for patients who meet the VAC definition

= Limited to the VAE Window Period (3-5 days)

Determine antimicrobial administrations for patients with
VAC AND abnormal temp or white count

Assess microbiology/pathology data only for patients who
meet the IVAC definition

= Limited to results with specimen collection dates during the VAE Window
Period (3-5 days)
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Questions:
nhsn@cdc.gov

NHSN Website:
http://www.cdc.gov/nhsn/
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