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Today’s Training Goals

 Understand and apply the PNEU surveillance definition
 Identify imaging test evidence for PNEU
 Review laboratory test evidence for PNEU
 Determine Secondary BSI assignment to Pneumonia Event (PNEU) 



NHSN PNEU Surveillance



NHSN PNEU Events Webpage

 PNEU Events -
https://www.cdc.gov/nhsn/
psc/pneu/index.html 

 PNEU Training -
https://www.cdc.gov/nhsn/
training/patient-safety-
component/pneu.html

 PNEU FAQs -
https://www.cdc.gov/nhsn/
faqs/faq-pneu.html



Chapter 6 - NHSN Patient Safety Component Manual
 PNEU protocol - https://www.cdc.gov/nhsn/pdfs/pscmanual/6pscvapcurrent.pdf



NHSN PNEU Surveillance

 PNEU Surveillance
– Available for in-plan reporting for mechanically ventilated patients in 

pediatric locations only (pedVAP)
– Available for off-plan reporting any patient regardless of location, age, 

or ventilation status (for example a state reporting requirement, facility 
surveillance plan)

– Available for secondary BSI assignment in any patient regardless of 
location, age, or ventilation status. Also, regardless of surveillance of 
VAE or PedVAE in the same location



NHSN PNEU Events



Meeting PNEU (PNU1, PNU2, PNU3)
 PNEU is comprised of

– PNU1 
– PNU2
– PNU3

 PNU1, PNU2, PNU3 each have their own algorithms
 Must meet all elements specific to the criterion
 Must meet the footnote requirements



PNU1 algorithm (Table 1, PNEU protocol)



PNU2 algorithm (Table 2 and Table 3, PNEU protocol)



PNU3 algorithm (Table 4, PNEU protocol)



PNEU Key Concepts
 Although specific criteria are included for infants and children under the 

PNU1 algorithm and PNU3 algorithm is specific to immunocompromised 
patients, all patients may meet any of the other pneumonia criteria
– For example, an infant can meet PNU1 any patient, PNU2, or PNU3
– An immunocompromised patient can meet PNU1 or PNU2

 There is a hierarchy for reporting if a patient meets more than one 
algorithm during the infection window period or the RIT: 
– If a patient meets criteria for both PNU1 and PNU2, report PNU2
– If a patient meets criteria for both PNU2 and PNU3, report PNU3 
– If a patient meets criteria for both PNU1 and PNU3, report PNU3



Knowledge Check #1

A. PNU1

B. PNU2

C. PNU3

D. Both PNU2 and PNU3

Which PNEU algorithm requires laboratory evidence?



Knowledge Check #1 - Rationale

A. PNU1

B. PNU2

C. PNU3

D. Both PNU2 and PNU3

Which PNEU algorithm requires laboratory evidence?

Rationale
Both PNU2 and PNU3 require laboratory evidence as 
defined in the Laboratory column of the algorithms.



Imaging Test Evidence



Imaging Test Evidence of Pneumonia

 It can be challenging to determine if an imaging test results meet the 
requirement 

 Findings must be new and persistent OR progressive and persistent
 Simply finding the words infiltrate, consolidation, opacity, or air space 

disease on an imaging test report is not enough
 Unlike imaging for other NHSN events, due to the persistence requirement, 

all available imaging findings that are temporally related must be 
considered

 Only definitive and equivocal findings are eligible for consideration
 For purposes of PNEU surveillance, atelectasis is not evidence of 

pneumonia



Evidence suggestive of pneumonia 
• new or worsening finding of infiltrate, consolidation, cavitation, 

pneumatoceles (infants ≤ 1 y/o) or other descriptive wording that 
could be considered (for example, opacity, air space disease, density) 
that is not attributed to something other than pneumonia

And
Evidence of persistence

• no indication of rapid resolution
• no subsequent indication the finding is attributable to another 

condition (for example, 2 days later the opacity is now attributed to 
pulmonary edema)

Imaging Test Evidence of Pneumonia



Imaging Test Evidence of Pneumonia

 Persistence of findings of pneumonia in subsequent imaging test results is 
required
– for patients with underlying cardiac or pulmonary disease (serial 

imaging)
– for all patients when multiple temporally related imaging test results 

are available
 If only one imaging test is available, it can satisfy the imaging requirement 

in the following situations only:
– for POA determinations for all patients
– for patients without underlying cardiac or pulmonary disease, when no 

other imaging is available



 ??? Infiltrate vs. atelectasis  
 ??? Opacity may represent pneumonia or congestive heart failure
 First, look for further imaging test evidence that clarifies the equivocal 

finding
• Verifies the finding is suggestive of pneumonia and that there is 

persistence making the equivocal finding eligible for use

or
• Verifies the finding is not suggestive of pneumonia making the  

equivocal finding NOT eligible for use

What if imaging findings are equivocal?



 In the absence of verification one way or the other THEN and only then 
can clinical correlation be used
– Physician documentation of antimicrobial treatment for site-specific 

infection related to the equivocal imaging finding — in this case 
treatment for pneumonia

 If the imaging does not demonstrate findings of pneumonia, clinical 
correlation cannot be used

 Otherwise, physician diagnosis of pneumonia or treatment for pneumonia 
is not used to meet PNEU

What if equivocal findings continue to be equivocal -
there is no verification on imaging either way?



Imaging Test Evidence – Footnotes #1, 2, and 14

Additional information can be found under the 
“Guidance for Determination of Eligible Imaging Test 
Evidence” section on page 6-3 in the PNEU protocol.



Knowledge Check #2
The imaging requirement for PNEU is met with the following 
imaging test findings:

 2/14: Lungs are clear
 2/17: Infiltrates developing bilaterally
 2/18: Infiltrates significantly improved
 2/19: No evidence of acute cardiopulmonary process

A. True
B. False



Knowledge Check #2 - Rationale
The imaging requirement for PNEU is met with the following 
imaging test findings:

 2/14: Lungs are clear
 2/17: Infiltrates developing bilaterally
 2/18: Infiltrates significantly improved
 2/19: No evidence of acute cardiopulmonary process

A. True
B. False

Rationale
Rapid resolution of findings suggests that the patient 
does not have pneumonia, but rather a non-
infectious process.



Knowledge Check #3
The imaging requirement for PNEU is met with the following 
imaging test findings:
 12/1: Basilar airspace opacities bilaterally, differential includes atelectasis 

and/or pneumonia
 12/2: Persistent dense left lower lobe atelectasis and/or infiltrate with interval 

development of layering pleural effusion
 12/4: Improving left lung base opacity with layering left pleural effusion
 12/5: Left lower lobe opacities improved, likely pleural effusion and atelectasis

There are no more chest imaging tests after 12/5

A. True
B. False



Knowledge Check #3
The imaging requirement for PNEU is met with the following imaging test 
findings:
 12/1: Basilar airspace opacities bilaterally, differential includes atelectasis 

and/or pneumonia  equivocal – atelectasis vs. pneumonia
 12/2: Persistent dense left lower lobe atelectasis and/or infiltrate with interval 

development of layering pleural effusion equivocal
 12/4: Improving left lung base opacity with layering left pleural effusion
 12/5: Left lower lobe opacities improved, likely pleural effusion and atelectasis

equivocal finding is now confirmed to be something other than 
pneumonia

A. True
B. False

Rationale
The equivocal findings are clarified to represent a 
non-infectious process in subsequent imaging tests.



Pathogen Exclusions



Pathogen Exclusions when meeting PNEU

All Candida species or yeast not otherwise specified 
All coagulase-negative Staphylococcus species
All Enterococcus species

 Excluded as a site-specific pathogen unless isolated from lung tissue or 
pleural fluid

 If identified from blood, the excluded pathogens can only be attributed as 
secondary to PNEU if PNU2 or PNU3 is met with a matching organism
isolated from lung tissue or pleural fluid and the blood specimen is 
collected in the secondary BSI attribution period



Pathogen Exclusions when meeting PNEU

All Candida species or yeast not otherwise specified 
All coagulase-negative Staphylococcus species
All Enterococcus species

 Exception:  Candida species are eligible for use when meeting PNU3       

IF 
• Patient meets the immunocompromised definition (footnote #10)
• Matching Candida is identified from a respiratory specimen and blood 

specimen, and both specimens have a collection date in the same IWP



Laboratory Test Evidence



PNU2 – Laboratory Evidence



PNU2 – Laboratory Evidence



PNU2 – Laboratory Evidence



PNU3 – Laboratory Evidence



PNU3 – Laboratory Evidence



Knowledge Check #4
What is identified in this scenario?

Within the 7-day IWP, there is
- definitive imaging test evidence suggestive of pneumonia
- the patient has leukocytosis
- there is documentation of new onset cough and rales
- Staphylococcus aureus has been identified in an expectorated 
sputum specimen

A. PNU1
B. PNU2
C. PNU3
D. None



Knowledge Check #4 - Rationale

What is identified?
A. PNU1
B. PNU2
C. PNU3
D. None

Within the 7-day IWP, there is definitive imaging test evidence 
suggestive of pneumonia, the patient has leukocytosis, there is 
documentation of new onset cough and rales, and Staphylococcus 
aureus has been identified in an expectorated sputum specimen. 

Rationale
PNU1 is met with imaging, leukocytosis, and at least 
two signs/symptoms. 

Expectorated sputum is not a minimally 
contaminated lower respiratory tract (LRT) specimen, 
and therefore is not an eligible specimen for meeting 
PNU2 or PNU3 when using the laboratory criteria 
defined under PNU2. (Footnote #9) 



Knowledge Check #5

Within the 7-day IWP, there is
- definitive imaging test evidence suggestive of pneumonia
- the patient has leukocytosis
- there is documentation of new onset cough and rales
- Staphylococcus aureus has been identified in a BAL specimen

What if the specimen was minimally contaminated –
would PNU2 be met? 

A. Yes
B. No
C. Maybe



Knowledge Check #5 - Rationale

A. Yes
B. No
C. Maybe

Within the 7-day IWP, there is definitive imaging test evidence suggestive of 
pneumonia, the patient has leukocytosis, there is documentation of new onset 
cough and rales, and Staphylococcus aureus has been identified in a BAL specimen. 

What if the specimen was minimally contaminated –
would PNU2 be met? 

Rationale
Simply identifying a pathogen in a minimally 
contaminated LRT specimen is not sufficient. The 
quantity of the pathogen identified must meet the 
quantitative requirements (or semi-quantitative 
equivalents) found in Table 5. (Footnote #9) 



Pneumonia and Secondary BSI Assignment



PNEU and Secondary BSI Assignment*
An PNEU site-specific definition must be met
AND
One of the following scenarios must be met:
Scenario 1:
At least one organism from the blood specimen matches an organism identified from the 
site-specific infection that is used as an element to meet the PNEU criterion AND the 
blood specimen is collected during the secondary BSI attribution period (infection window 
period + repeat infection timeframe)
OR
Scenario 2: 
An organism identified in the blood specimen is an element that is used to meet PNEU
criterion, and therefore is collected during the site-specific infection window period.

*BSI Protocol https://www.cdc.gov/nhsn/pdfs/pscmanual/4psc_clabscurrent.pdf Appendix B: Secondary BSI Guide



Key Concepts

 PNU1 does not have a site-specific specimen or a blood specimen as a part 
of the criterion
– Therefore, a BSI cannot be secondary to PNU1

 Pathogens can be reported for PNU2 and PNU3 events
– Therefore, secondary BSIs can be attributed to PNU2 and PNU3



BSI Secondary to PNEU
Scenario 1 



BSI Secondary to PNEU – Scenario 1 
Scenario 1: 
At least one organism from the blood specimen matches an organism identified from the 
site-specific infection that is used as an element to meet the PNEU criterion AND the 
blood specimen is collected during the secondary BSI attribution period
 PNEU Eligible specimens include:

– Minimally contaminated specimen (Endotracheal aspirate, BAL, protected 
specimen brushing)

– Pleural fluid
– Lung tissue

Sputum is NOT a minimally contaminated specimen
 Eligible site-specific specimen collection date occurs within the 7-day infection             

window period (IWP)
 Blood culture collection date occurs in the secondary BSI attribution period (SBAP)



BSI Secondary to PNEU – Scenario 1 
Blood & site-specific specimen identification must match for at least one organism. 

Examples of site-
specific specimens



BSI Secondary to PNEU – Scenario 1
Blood & site-specific specimen identification must match for at least one organism. 

• PNU2 is met – site-specific specimen
• Blood Culture collection date within 

the SBAP
• Matches at least one

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



BSI Secondary to PNEU – Scenario 1
Blood & site-specific specimen identification must match for at least one organism. 

• PNU2 is met – site-specific specimen
• Blood Culture collection date within 

the SBAP
• Matches at least one

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



BSI Secondary to PNEU – Scenario 1
Blood & site-specific specimen identification must match for at least one organism

• PNU2 is met - site-specific specimen
• Blood Culture collection date within 

the SBAP
• BUT---No match
• No secondary BSI

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



PNEU and Secondary BSI Assignment – Scenario 1 
Excluded Pathogens 
Candida species or yeast not otherwise specified
Coagulase-negative Staphylococcus species
Enterococcus species

– Excluded as a secondary BSI pathogen unless isolated from lung tissue or 
pleural fluid which is used to meet PNU2 or PNU3 and the blood 
specimen has a collection date in the PNEU secondary BSI attribution 
period. (Scenario 1)



BSI Secondary to PNEU – Scenario 1
Blood & site-specific specimen identification must match for at least one organism

• PNU2 – site-specific specimen
• Blood Culture collection date 

within the SBAP
• Matches at least one
• BUT - VRE is excluded pathogen
• Determine if VRE BSI is secondary 

to another site-specific infection or 
primary BSI/CLABSI
PNU2 & Secondary BSI 
Date of Event = Day 7
Pathogen: A. baumannii



BSI Secondary to PNEU – Scenario 1
Blood & site-specific specimen identification must match for at least one organism

• PNU2 is met - site-specific specimen
• Blood Culture collection date within 

the SBAP
• VRE is not excluded when identified 

in lung tissue (or pleural fluid)
• VRE BSI can be secondary to PNU2 

PNU2 & Secondary BSI 
Date of Event = Day 7
Pathogen: VRE



BSI Secondary to PNEU
Scenario 2 



BSI Secondary to PNEU – Scenario 2

Scenario 2:
An organism identified in the blood specimen is an element that is used to meet PNEU 
criterion, and therefore is collected during the site-specific infection window period.
 Blood culture collection date occurs within a 7-day infection window period 
 Pathogen exclusions apply



BSI Secondary 
to PNEU –
Scenario 2
Examples of Blood 
as an Element



BSI Secondary to PNEU – Scenario 2
Blood culture as an element of the PNU2 criterion

• PNU2 is met – blood specimen 
• Blood specimen collection date 

within the IWP
• Blood is used as an element

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



BSI Secondary to PNEU – Scenario 2
Blood culture as an element of the PNU2 criterion

• Blood specimen collection date 
within the IWP

• Blood cannot be used as an 
element due to excluded 
pathogen 

• PNU2 is not met



BSI Secondary to PNEU – Scenario 2
Blood culture as an element of PNU3 criterion- Immunocompromised definition must be met

• PNU3 is met – blood specimen
• Matching Candida in blood and 

respiratory specimen
• Both specimens with collection 

date in the IWP
• Blood is used as an element

PNU3 & Secondary BSI
Date of Event: Day 7
Pathogen: Candida albicans 



PNEU Definition 
 CHAPTER 2:

 Additional means of possibly attributing a secondary BSI 
– A modification of the specific event from PNU1 to PNU2 or PNU3
– Meeting Scenario 2 with a different criterion in the RIT



7 Day Infection 
Window Period  

PNU1

Date 
of 

event

PNEU  
RIT 



7 Day Infection 
Window Period  

PNU1

Date 
of 

event

Met PNU1
Positive blood culture outside of  
the IWP   
PNU2 can be met in a new IWP 
using the  blood specimen as an 
element (Scenario 2) and the date 
of event is within the RIT
PNU2 is met and the BSI is 
Secondary to PNEU
Do NOT change

Date of event
Device association
Location of attribution

Do NOT reset the RIT or SBAP

PNEU 
RIT 

 



RETURN to BSI Secondary to PNEU – Scenario 1
Blood & site-specific specimen identification must match for at least one organism. 

• No match
• Blood not used as an element
• No secondary BSI

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



PNEU Definition 
 CHAPTER 2:

 Additional means of possibly attributing a secondary BSI 
– Meeting PNU2 “again” in the RIT



BSI Secondary to PNEU
Blood & site-specific specimen identification must match for at least one 
organism OR Blood is used as an element . 

• No match
• Blood is used as an element and 

PNU2 met again in the RIT

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



Knowledge Check #6

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

A. True
B. False



Knowledge Check #6 - Rational

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

A. True
B. False

Rationale
When conducting CLABSI surveillance, the PNEU 
definition is available for use as a site-specific 
infection to which a bloodstream infection can be 
attributed as a secondary BSI for all patients, in all 
locations, regardless of use of mechanical 
ventilation.



Questions?
Please contact the NHSN Helpdesk

nhsn@cdc.gov

For more information please contact Centers for Disease Control and Prevention
1600 Clifton Road NE, Atlanta, GA 30333
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
E-mail: cdcinfo@cdc.gov Web: www.cdc.gov

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