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Objectives
By the end of this presentation, you will be able to

 Summarize the three PNEU algorithms – PNU1, PNU2, PNU3 
 Identify imaging test evidence for PNEU
 Describe signs and symptoms for PNEU
 Identify laboratory test evidence for PNEU 
 Explain Secondary BSI assignment to PNEU
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PNEU Surveillance



NHSN Pneumonia 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

4



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

 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
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PNEU Events – PNU1, PNU2, PNU3



Meeting PNEU (PNU1, PNU2, PNU3)

 PNEU is comprised of PNU1, PNU2, and PNU3
 PNU1, PNU2, PNU3 each have their own algorithms
 Must meet all elements specific to the criterion

– PNU1 – imaging, signs/symptoms
– PNU2 – imaging, signs/symptoms, laboratory
– PNU3 – immunocompromised, imaging, signs/symptoms, laboratory

 Must meet the footnote requirements
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PNU1 Algorithm (Table 1, PNEU Protocol)
 PNU1 is ‘clinically defined’ – no laboratory test evidence required
 Required elements:

– Imaging Test Evidence
– Signs/Symptoms

 3 sets of criteria for Signs/Symptoms
– Any Patient – patients of any age, including infants and children
– Alternative Criteria – infants ≤ 1 year old
– Alternative Criteria – child > 1 year old or ≤ 12 years old

 Age-specific criteria apply to PNU1 only (cannot be used for PNU2 or PNU3)
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PNU2 Algorithm (Table 2 and Table 3, PNEU Protocol)

 PNU2 is comprised of
– Imaging Test Evidence
– Signs/Symptoms
– Laboratory evidence

 Split into 2 tables – Table 2 and Table 3
– Imaging test evidence and signs/symptoms are the same
– Laboratory evidence is different, but all meet PNU2

 No age-specific criteria for signs/symptoms
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PNU3 Algorithm (Table 4, PNEU Protocol)
 PNU3 is for Immunocompromised Patients

– Immunocompromised definition in footnote #10 must be met in order 
to apply PNU3

 PNU3 is comprised of
– Imaging Test Evidence
– Signs/Symptoms
– Laboratory evidence

 No age-specific criteria for signs/symptoms
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Meeting PNEU Events

 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
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Knowledge Check #1

Which PNEU algorithm doesn’t require laboratory evidence?

A. PNU1

B. PNU2

C. PNU3
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Knowledge Check #1 - Rationale

Which PNEU algorithm doesn’t require laboratory evidence?

A. PNU1

B. PNU2

C. PNU3
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Rationale:
PNU1 does not have a laboratory element.

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



1. Imaging Test Evidence



Imaging Test Evidence – PNEU Algorithms

 Imaging requirement is the same 
for PNU1, PNU2, and PNU3

 New and persistent OR            
Progressive and persistent

 Definitive findings
 Footnotes #1, #2, #14
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Imaging Test Evidence of Pneumonia

Evidence of pneumonia
• new or progressive 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)
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New or Progressive
 New or Progressive is determined in comparison to prior imaging test 

findings
 New findings – eligible findings were not present in prior imaging

– 3/10 imaging finding: lungs are clear
– 3/12 imaging finding: infiltrates

 Progressive findings – eligible findings are worse in comparison to prior 
imaging
– 3/10 imaging finding: infiltrates present
– 3/12 imaging finding: increasing (worsening) infiltrates
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Persistence
 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 definitive 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
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Footnote #1 - Persistence
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Eligible Imaging Findings
 Definitive findings listed in the PNEU algorithms:

– Infiltrate
– Consolidation
– Cavitation
– Pneumatoceles, in infants ≤ 1 year old

 Alternative findings – footnote #2
– Opacities, airspace disease, densities
– Cannot be attributed to something other than pneumonia
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Footnote #2 – Alternative Findings
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Equivocal Imaging Findings
 Equivocal imaging – findings do not conclusively identify an infection or an 

infectious process
– Infiltrate vs. atelectasis
– Opacity may represent pneumonia or congestive heart failure

 Equivocal imaging findings can be considered for use in meeting the PNEU 
imaging requirement, if the requirements in footnote #14 are met
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Clarifying Equivocal Imaging Findings

 First, look for further imaging test evidence that clarifies the equivocal 
imaging finding:

• Subsequent imaging findings are definitive for pneumonia -
verifies the equivocal finding is representative of pneumonia and 
that there is persistence, making the equivocal finding eligible for 
use
OR

• Subsequent imaging findings no longer show pneumonia - verifies 
the finding is not representative of pneumonia, making the  
equivocal finding not eligible for use
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Clarifying Equivocal Imaging Findings, Continued
 What if the imaging findings continue to be 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
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Footnote #14 – Equivocal Findings
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Imaging Test Evidence of Pneumonia - Review
 Findings must be new and persistent OR progressive and persistent
 Simply finding words such as infiltrate, consolidation, opacity, or airspace 

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
 Additional guidance can be found in the PNEU protocol under “Guidance 

for Determination of Eligible Imaging Test Evidence” (p. 6-3)
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Knowledge Check #2
The imaging requirement for PNEU is met with the following imaging test 
findings:
3/14 – Lungs are clear bilaterally
3/15 – Developing bibasilar and perihilar infiltrates
3/18 – Perihilar infiltrates persist
3/20 – Increasing bilateral infiltrates

A. True

B. False

28



Knowledge Check #2 - Rationale
The imaging requirement for PNEU is met with the following imaging test 
findings:
3/14 – Lungs are clear bilaterally
3/15 – Developing bibasilar and perihilar infiltrates  New definitive finding
3/18 – Perihilar infiltrates persist                                   Persistent finding
3/20 – Increasing bilateral infiltrates                             Progressive & Persistent

A. True

B. False
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Rationale:
The imaging demonstrates definitive findings that are new on 
3/15 and persistent on 3/18 and 3/20. 
Additionally, the imaging findings on 3/20 are progressive.



Knowledge Check #3
The imaging requirement for PNEU is met with the following imaging test 
findings:
3/2 – Increasing opacities
3/3 – Opacities, may represent infiltrates vs. pulmonary edema
3/5 – Worsening bibasilar opacities reflect worsening pulmonary edema
3/6 – Bibasilar opacities due to pulmonary edema
No additional imaging

A. True

B. False
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Knowledge Check #3 - Rationale
The imaging requirement for PNEU is met with the following imaging test 
findings:
3/2 – Increasing opacities  Progressive finding
3/3 – Opacities, may represent infiltrates vs. pulmonary edema  Equivocal finding
3/5 – Worsening bibasilar opacities reflect worsening pulmonary edema  Equivocal 
finding clarified to represent something other than pneumonia
3/6 – Bibasilar opacities due to pulmonary edema  Ineligible finding
No additional imaging

A. True

B. False
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Rationale:
The 3/3 imaging findings are equivocal for pneumonia, and 
subsequent imaging on 3/5 and 3/6 clarify that the equivocal 
findings represent a non-infectious process.



2. Signs/Symptoms



PNU1 – ANY PATIENT

One (1) of these
PLUS
At least two (2) of these
(the 2 qualifying signs/ 
symptoms must be from 
different bullets)
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PNU1 – Infants ≤ 1 year old

This PLUS at least three (3) 
of these (the 3 qualifying 
signs/ symptoms must be 
from different bullets)
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PNU1 – Child > 1 year old or ≤ 12 years old

At least three (3) of these
(the 3 qualifying signs/ 
symptoms must be from 
different bullets)
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PNU2 (Table 2 and Table 3) 

 Same criteria applies to 
patients of all ages (no 
age-specific criteria)

 Cannot apply age-specific 
criteria from PNU1
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One (1) of these PLUS  At least one (1) of these



PNU3 – Immunocompromised Patients
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Must meet the PNEU 
immunocompromised definition

PLUS At least one (1) of these



Footnote #10 – Immunocompromised Patients
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Signs/Symptoms – A Few Key Points
 Fever, leukopenia, and leukocytosis must meet the stated parameters

– Leukocytosis parameters are different for infants and children
 Breath sounds

– Wheezing and rhonchi are only eligible to meet PNU1, Alternative 
criteria for infants ≤ 1 year old (not eligible for PNU1 any patient, 
PNU1 child, PNU2, or PNU3)

 Don’t forget about the FOOTNOTES!!!
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Footnotes #3 and #5
 Footnote #3 – purulent secretions must meet the definition; 

documentation of “purulent” does not meet the criteria                           
(see table on p. 6-13 for additional guidance)

 Footnote #5 – documented respiratory rate must meet the age-based 
parameters; documentation of “tachypnea” does not meet the criteria
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Knowledge Check #4
The PNU1 Alternative Criteria for infants ≤ 1 year old can be used with the 
PNU2 and PNU3 algorithms.

A. True

B. False
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Knowledge Check #4 - Rationale
The PNU1 Alternative Criteria for infants ≤ 1 year old can be used with the 
PNU2 and PNU3 algorithms.

A. True

B. False
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Rationale:
The PNU1 Alternative Criteria for infants and children can only 
be used with the PNU1 algorithm.

PNU2 and PNU3 do not have age-specific criteria.



3. Laboratory Test Evidence



PNEU Pathogen Exclusions
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
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PNEU Pathogen Exclusions, Continued
All Candida species or yeast not otherwise specified 
All coagulase-negative Staphylococcus species
All Enterococcus species

 Exception:  Candida species are eligible for use in 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
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PNU2 – Laboratory Evidence – Blood Specimen
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PNU2 – Laboratory Evidence – LRT Specimen
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PNU2 – Laboratory Evidence – Table 5
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PNU2 – Laboratory Evidence –
Lung Tissue & Pleural Fluid

 Eligible specimen sites for Candida, 
Enterococcus, and coagulase-negative 
Staphylococcus species

 Pleural fluid – organisms can be 
identified with any amount of growth

 Lung tissue – organisms must be 
identified with growth that meets the 
threshold values in Table 5

 Make note of specimen collection 
requirements for both specimen types
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PNU2 – Laboratory Evidence - Viruses

 Nasopharyngeal (NP) 
swab specimens are 
eligible specimens

 Both culture and non-
culture based test 
results are eligible

 COVID-19 (SARS-CoV-2) 
is an eligible pathogen
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PNU3 – Laboratory Evidence – Matching Candida
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PNU3 – Laboratory Evidence
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Knowledge Check #5
What is identified in this scenario?

Within the 7-day IWP, there is
- definitive imaging test evidence of pneumonia
- the patient has leukocytosis
- there is documentation of dyspnea and rales
- E. faecalis is identified from a BAL specimen
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A. PNU1
B. PNU2
C. PNU3
D. No PNEU criteria identified



Knowledge Check #5 - Rationale
What is identified in this scenario?
Within the 7-day IWP, there is

- definitive imaging test evidence of pneumonia
- the patient has leukocytosis
- there is documentation of dyspnea and rales
- E. faecalis is identified from a BAL specimen
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A. PNU1
B. PNU2
C. PNU3
D. No PNEU criteria identified

Rationale:
PNU1 is identified – definitive imaging, leukocytosis, and at 
least 2 qualifying signs/symptoms in the IWP
PNU2 and PNU3 are not met – E. faecalis is an excluded 
organism unless identified from pleural fluid or lung tissue



Knowledge Check #6
What if the organism identified from the BAL specimen was an eligible 
organism – would PNU2 be met?

Within the 7-day IWP, there is
- definitive imaging test evidence of pneumonia
- the patient has leukocytosis
- there is documentation of dyspnea and rales
- E. coli is identified from a BAL specimen

A. Yes
B. No
C. Maybe
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Knowledge Check #6 - Rationale
What if the organism identified from the BAL specimen was an eligible 
organism – would PNU2 be met?

Within the 7-day IWP, there is
- definitive imaging test evidence of pneumonia
- the patient has leukocytosis
- there is documentation of dyspnea and rales
- E. coli is identified from a BAL specimen

A. Yes
B. No
C. Maybe
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Rationale:
While E. coli is an eligible organism, it must be identified with 
sufficient growth to meet the quantitative thresholds or semi-
quantitative equivalents in Table 5. 



PNEU – 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

https://www.cdc.gov/nhsn/pdfs/pscmanual/4psc_clabscurrent.pdf


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

SBAP RIT Infection Window Period

1
2

3
4
5
6
7 DOE 1 New onset cough
8 2 Imaging test: New infiltrate
9 3 Fever > 38.0 C
10 4 Fever > 38.0 C
11 5 BAL: Many E. coli
12 6 Imaging test: Infiltrate
13 7
14 8
15 9
16 BC+ 10 Blood Culture: E. coli
17 11
18 12
19 13
20 14
21

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

the PNEU SBAP
• Matching organisms

PNU2 & Secondary BSI 
Date of Event = Day 7
Pathogen: E. coli



BSI Secondary to PNEU – Scenario 1, Example 2
Blood & site-specific specimen identification must match for at least one organism 
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Hospital 
Day

SBAP RIT Infection Window Period

1
2

3
4
5
6
7 DOE 1 New onset cough
8 2 Imaging test: New infiltrate
9 3 Fever > 38.0 C
10 4 Fever > 38.0 C
11 5 BAL: 3+ S. aureus,

4+ A. baumannii
12 6 Imaging test: Infiltrate
13 7
14 8
15 9
16 BC+ 10 Blood Culture: S. aureus
17 11
18 12
19 13
20 14
21

• PNU2 is met – site-specific 
specimen

• Blood Culture collection date within 
the PNEU SBAP

• At least one matching organism

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



BSI Secondary to PNEU – Scenario 1, Example 3
Blood & site-specific specimen identification must match for at least one organism
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Hospital 
Day 

SBAP RIT Infection Window Period

1
2
3
4
5
6
7 1 New onset cough
8 2 Imaging test: New infiltrate
9 3 Fever > 38.0 C
10 4 Fever > 38.0 C
11 5 BAL: Many A. baumannii 
12 6 Imaging Test: Infiltrate
13 7
14 8
15 9
16 BC + 10 Blood Culture: S. aureus
17 11
18 12
19 13
20 14
21

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

PNEU SBAP
• BUT---No matching organism
• No secondary BSI

PNU2, no secondary BSI
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)
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BSI Secondary to PNEU – Scenario 1, Example 4
Blood & site-specific specimen identification must match for at least one organism
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• PNU2 is met – site-specific specimen
• Blood Culture collection date within 

the PNEU SBAP
• Matches at least one organism
• BUT---VRE is an 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: E. coli



BSI Secondary to PNEU – Scenario 1, Example 5
Blood & site-specific specimen identification must match for at least one organism
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• PNU2 is met - site-specific specimen
• Blood Culture collection date within 

the PNEU 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
Blood culture as an element of the PNEU criteria
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BSI Secondary to PNEU – Scenario 2, Example 1
Blood culture as an element of the PNU2 criterion
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• PNU2 is met – blood specimen 
• Blood specimen collection 

date within the IWP
• Blood is used as an element to 

meet the criterion

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



BSI Secondary to PNEU – Scenario 2, Example 2
Blood culture as an element of the PNU2 criterion
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• 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, Example 3
Blood culture as an element of the PNU3 criterion - Immunocompromised
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• PNU3 is met – blood specimen
• Matching Candida in blood and respiratory 

specimen
• Both specimens with collection date in the 

PNEU IWP
• Blood is used as an element

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



BSI Secondary to PNEU – Scenario 1 and Scenario 2
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• PNU2 is met with a blood 
specimen collected in the IWP

• Second blood specimen with a 
collection date within the PNEU 
SBAP

• At least one matching organism

PNU2 & Secondary BSI
Date of Event = Day 7
Pathogen: E. coli



BSI Secondary to PNEU – Additional Scenarios
 What if PNU1 is met originally, and there is a blood specimen collected in 

the PNEU SBAP?
– A BSI cannot be secondary to PNU1

 What if PNU2 or PNU3 is met originally, and there is a blood specimen 
collected in the PNEU SBAP but pathogen doesn’t match the site-specific 
pathogen?

 PNU1, PNU2, and PNU3 events create a PNEU RIT
– If PNU2 or PNU3 can be met in the PNEU RIT using the blood specimen 

as an element in the PNEU IWP, the BSI can be determined secondary 
to PNEU
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BSI Secondary to PNEU – Re-meeting PNEU in the RIT
PNU1 met originally – PNU2 met in the RIT

72



BSI Secondary to PNEU – Re-meeting PNEU in the RIT
PNU2 met originally – organisms don’t match – PNU2 re-met in the RIT
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Knowledge Check #7

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

A. True
B. False

74



Knowledge Check #7 - Rationale

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

A. True
B. False
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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.



contact the NHSN Helpdesk at nhsn@cdc.gov
For any questions or concerns,

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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