
The Southwest Respiratory and Critical Care Chronicles 2013;1(4)26

Changes in the reporting of ventilator-associated pneumonia

Jeremy Whiting BS, Hawa Edriss MD, Nina Ngo BSN, Lacy Phillips MSN

ICU RoUnds

Case
 
 A 54-year-old man with a history of chronic ob-
structive pulmonary disease presented to the emer-
gency department with shortness of breath and cough 
consistent with an acute COPD exacerbation. He was 
subsequently intubated due to hypercapnea. His ICU 
stay was unremarkable until he developed a fever of 
102.3 °F and leukocytosis (16,700 WBC/mm3). Chest 
x-ray showed a new right upper lobe infiltrate on days 
5 and 6. Respiratory therapy noted white sputum was 
being collected on endotracheal suction. The patient 
required additional ventilator support as noted in the 
below table. Did this patient develop a ventilator-as-
sociated pneumonia?

Discussion

 Patients on mechanical ventilators are at 
an increased risk to develop a variety of ventilator-
associated complications. The most important com-
plication is ventilator-associated pneumonia (VAP). 
The U.S. Centers for Disease Control and Prevention 
(CDC) tracks healthcare-associated infections like 
VAP under the auspices of their National Healthcare 
Safety Network (NHSN, formerly known as the Na-
tional Nosocomial Infection Surveillance System or 
NNIS). The NHSN and its predecessor have attempt-
ed to track VAP under a variety of protocols, with its 
last revision, known as the PNEU protocol, released 
in 2002.1 In January 2013, the NHSN instituted a ma-
jor overhaul of its reporting criteria with the updated 
ventilator-associated events (VAE) protocol.2

Frequency
 
 The incidence of ventilator-associated pneu-
monia has been difficult to establish. A 2002 meta-
analysis found that between 8% and 28% of patients 
on mechanical ventilation developed VAP worldwide.3 
A more recent study of North American hospitals 
found an incidence rate between 5.7% and 9.7%4 
while the 2011 NHSN report found an incidence rate 
of 0.0-4.9  VAP per 1000 ventilator days.5 It is thought 
that the NHSN incidence rates are artificially low due 
to vagueness of the PNEU standard, especially since 
rates of VAP are an order of magnitude higher in Eu-
rope even with similar prevention strategies.6 There is 
currently no “gold standard” to clinically identify VAP, 
although most observers agree that histological iden-
tification is the most accurate method. 
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Day3 Day4 Day5 Day6 Day7

Minimum FiO2 40 40 50 60 60

Minimum PEEP 5 5 8 5 5
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Consequences

 VAP is associated with significant costs, mor-
bidity, and mortality. VAP patients had $35,000 more 
in hospital costs than those who did not develop VAP.7 
Since Medicare and Medicaid reimbursements are 
based on the primary diagnosis at the time of admis-
sion, subsequent nosocomial infections like VAP re-
sult in a loss for the hospital.7 A large meta-analysis 
found that mortality rates roughly doubled in patients 
who developed VAP.8 Patients who develop VAP stay 
in the ICU for 5-7 days longer.8 In addition, the patho-
gens found in VAP patients tend to be drug resistant. 
For example, 50-80 % of patients who develop Staph-
ylococcus aureus VAP are found to have the methicil-
lin-resistant strain (MRSA).9

Old CDC Criteria: PNEU

 The old NNIS/NHSN definition first released 
in 2002 is known as the PNEU protocol. Three lev-
els of pneumonia were identified and reported under 
the standard, labeled as clinically defined pneumonia 
(PNU1), pneumonia with specific laboratory findings 
(PNU2), and pneumonia in immunocompromised pa-
tients (PNU3). The protocol was not specific for VAP 
but was developed for all types of healthcare-associ-
ated pneumonias. If a patient met the requirements 
for PNU1, PNU2, or PNU3 and the patient was on 
mechanical ventilation during the 48-hour period prior 
to the onset of the pneumonia, the infection was con-
sidered to be a VAP. Special criteria were established 
for pediatric patients, the immunocompromised and 
the elderly.1

Critique of the Old Criteria

 Although the PNEU protocol has been widely 
used, it has a number of limitations. Several of the 
items, like changes in x-ray and development of 
a fever or leukocytosis, are not specific markers of 
pneumonia. Vague definitions like “worsening gas ex-
change” and “change in character of sputum” make 

the protocol difficult to apply consistently (see Figure 
1). Items like new onset or worsening cough, dys-
pnea, and tachypnea are almost impossible to assess 
in sedated patients. As a result, interobserver variabil-
ity is high.10

New CDC Criteria: VAE

 The new NHSN protocol seeks to identify 
patients with ventilator-associated events (VAE), a 
broad definition meant to include all types of ventila-
tor complications, including VAP. Ventilated patients 
are screened for signs of worsening oxygenation (see 
Fig. 1 for specifics). If the criteria are met, the patient is 
identified as having a ventilator-associated condition 
(VAC). From there, key parameters like temperature 
and white blood cell count are analyzed to determine 
if the patient has developed an infection-related venti-
lator-associated complication (IVAC). A more detailed 
review of the patient’s chart is necessary if a patient 
meets both the VAC and IVAC criteria. The last stage 
in the VAE protocol examines factors like respiratory 
secretions and respiratory cultures to determine if the 
patient has developed a possible or probable VAP.2

 The new protocol makes the initial review of 
all patient records much quicker. In fact, the mean 
chart review time dropped from 39 minutes to 1.8 min-
utes when investigators switched from the old PNEU 
criteria to a protocol similar to the new VAC criteria.11 
Relatively simple algorithms can be used by hospitals 
to screen the medical records of all mechanically ven-
tilated patients and identify those patients who have a 
VAC and therefore require further scrutiny.

 An important note about the new protocol is 
that it was not designed for use by clinicians when 
treating VAP. The protocol is used retrospectively or 
concurrently for VAE surveillance and does not pro-
vide clinical tools like treatment recommendations.
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Criticism of the VAE Protocol

 Unfortunately, the new VAE protocol has in-
troduced some new problems. One of the limitations 
of the new protocol is that it still places a heavy em-
phasis on VAP and makes no effort to identify other 
types of complications found in mechanically ventilat-
ed patients. Also, some patients with extremely poor 
pulmonary function may already have very high FiO2 
and PEEP values, leaving no room for worsening oxy-
genation. From a practical standpoint, the minimum 
FiO2 and PEEP frequently does not reflect the actual 
lung function due to continual manipulation by physi-
cians, respiratory therapists, and others attempting to 
wean the patient off the ventilator. Trying a lower FiO2 
or PEEP for a few minutes could create an artificially 
low daily minimum.

Hospital Responsibilities for Reporting 
VAP

 Healthcare facilities in 32 states are required 
by state law to report their healthcare-associated in-
fection data to the NHSN.12 Hospitals and other facili-
ties in other states voluntarily submit data for infection 
tracking, often as a result of pressure from insurers 
or local health departments.10 Hospitals in the NHSN 
with ventilated patients are required to undergo VAE 
surveillance.

 Results for individual hospitals are published 
online at www.medicare.gov/hospitalcompare. On 
this website the public is able to select multiple hos-
pitals and compare performance measures such as 
pneumonia, heart attacks, heart failures, and surger-
ies.     

 At our hospital, the Infection Control Depart-
ment does manual surveillance for VAE. Additionally, 
the hospital utilizes an electronic surveillance data-
base called MedMined® (CareFusion San Diego, 
CA).

Case Conclusion

 The opening case meets the old CDC PNEU 
criteria for a VAP but does not meet the qualifications 
under the new VAE protocol. The case shows a new, 
persistent infiltrate with fever, leukocytosis, new spu-
tum, and increased O2 requirement, providing enough 
information to classify this as PNU1 or “Clinically de-
fined pneumonia” under the PNEU criteria. Howev-
er, the new VAE criteria include specific rules about 
worsening oxygenation that were not met by this pa-
tient. The daily minimum FiO2 slowly increased by 20 
% and there was an increase of 3 cmH2O in PEEP 
for one day but the protocol requires an abrupt jump 
in either FiO2 or PEEP requirement sustained for 2 
days. Since the VAC conditions were never met, a 
VAE will not be reported, no matter how convincing 
the rest of the evidence may be. It is important to note 
that this patient likely requires medical intervention to 
treat pneumonia but as far as government reporting is 
concerned, the patient did not develop a possible or 
probable VAP under the new standard.

Key Points 

1. The CDC has transitioned from its old ventilator-as-
sociated pneumonia rules to a new set of guidelines 
that try to identify any ventilator-associated complica-
tions. The broad term “ventilator-associated event” is 
used to describe these complications and is charac-
terized by worsening oxygenation.

2. The new VAE definition was not designed for use in 
day-to-day patient management but was created for 
hospital quality tracking and possible public reporting 
and could be incorporated into pay-for-performance 
initiatives. However, it is helpful for clinicians to un-
derstand how their patients and performance are be-
ing monitored and reported to outside agencies.

Key words - ventilator-associated pneumonia, ventilator-
associated event, mechanical ventilation, healthcare-asso-
ciated infection
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NNIS/NHSN PNEU 
Protocol (2002) 

X-ray: 2 or more serial 
radiographs with one of the 
following: 
-New or progressive and 
persistent infiltrate 
-Consolidation 
-Cavitation 

At least 1 of the following: 
-Fever >38°C with no other cause 
-Leukopenia (<4000 WBC/mm3) 
or leukocytosis (>12,000 WBC/
mm3) 
-Altered mental status with no 
other cause in ≥70 y.o. 

At least 2 of the following: 
-New onset of purulent sputum, or 
change in character of sputum, or 
increase in respiratory secretions, 
or increase in suctioning 
requirements 
-New onset or worsening cough, 
or dyspnea, or tachypnea 
-Rales or bronchial breath sounds 
-Worsening gas exchange (like 
O2 desats, increased O2 
requirement, increased ventilation 
demand) 

NHSN VAE Protocol 
(2013) 

Baseline period of 
stability: 
Daily minimum PEEP or 
daily minimum FiO2 is 
stable or decreasing for 
2 or more calendar days 

Period of worsening 
oxygenation: 
Daily minimum PEEP 
increases to ≥3 cmH2O 
over the baseline value 
for 2 or more calendar 
days or daily minimum 
FiO2 increases to ≥0.20 
over the baseline value 
for 2 or more calendar 
days 

PNU1 (Clinically defined 
pneumonia) criteria met  

VAC (Ventilator-
associated condition) 
criteria met 
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