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Abstract
Background/Objectives:
Approximately 300,000 cases of ventilator-associated pneumonia (VAP) are reported annually, associated with increased
morbidity, mortality, and costs up to $50,000 per case. In 01/08, Ocala Health VAP rates were above the HCA benchmark
of 2.7, despite implementation of a ventilator bundle in 2004 and a q4 hour oral care protocol for 1½ years. A multi-disciplinary VAP prevention team assembled to review the evidence and determine the most appropriate methods for improving VAP rates.

Methods:

Intervention Designed by Multidisciplinary VAP Prevention Team

Our goal was to decrease 2008 VAP rates by 50%. We reduced the VAP rate by 82%*!

Results:

Simple and cost effective strategies are successful in decreasing VAP in the critical care setting. Implementation of HCA
Clinical Services Guidelines, including the ABCD bundle, management of an effective hand hygiene program, and stricter
isolation precautions were effective in achieving improved patient outcomes. The cost of prevention was offset by the signiﬁcant reduction in healthcare dollars spent to treat VAP infections.

active surveillance for methicillin-resistant
Staphylococcus aureus (MRSA) infection
the VAP prevention bundle (Figure 2)
q2h oral care with cetylpyridinium chloride

Figure 1. ABCD Protocol
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Epidemiology
Ventilator-associated pneumonia (VAP) is a major hospital-acquired
health problem that affects high-risk patients. The Centers for Disease
Control and Prevention (CDC) deﬁne VAP as pneumonia with speciﬁc
diagnostic criteria occurring in intubated and ventilated patients at
the time of, or within 48 hours before, the onset of the event.1 VAP
is often suspected when a patient is found to have leukocytosis,
purulent tracheobronchial secretions, and a new or progressive
pulmonary inﬁltrate and fever.2 The most recent National Healthcare
Safety Network report indicates that VAP rates range from 2.1 to 10.7
incidents per 1,000 ventilator days.3 Furthermore, VAP is associated
with longer periods of mechanical ventilation, an increased length
of stay in the intensive care unit, longer hospitalization stays, and an
increased direct economic expenditure.4,5

Background of the Critical Care/Infection
Prevention Project 2007-2008
Ocala Health is an acute care facility with 4 critical care units
located in Florida. In 2004, they initiated the Institute for Healthcare
Improvement ventilator bundle. Although the ventilator bundle proved
somewhat successful, during the ﬁrst quarter of each calendar year
it became apparent that re-education was necessary to ensure
consistent bundle compliance. By January 2008, VAP rates were
above the HCA benchmark of 2.7 (Ocala Regional Medical Center,
unpublished data, 2008), despite ongoing education about the
ventilator bundle since 2004 and oral care every 4 hour (q4h) for
1.5 years. A multi-disciplinary VAP prevention team, comprised of
critical care bedside nurses, convened to examine the peer-reviewed
evidence and to determine a clinical pathway for improving VAP rates.

A review of compliance with the ABCD protocol
in June 2008 showed that the q2h oral care
protocol was associated with a marked
increase in cost per day and proved to be
more labor intensive for the nursing staff;
therefore, the protocol was changed so that
a q4h oral care product with chlorhexidine
gluconate (CHG) every 12 hours was used. The
q4h oral care product with CHG was placed on
the electronic medical administration record
for every 12 hours in June 2008, which aided
substantially in tracking compliance.

B
C

Jan 07-Feb 08

MRSA screening on admission and sputum
cultures on intubation.

5

Positive MRSA Screen patients follow Infection
Control P&P which includes prophylaxis
Bactroban BID.
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IHI VAP Prevention bundle.

Jun 08 - present

90-95% compliance

80-85% compliance

98% compliance

>98% compliance

Ability to use eMAR
as audit tool results in
enhanced compliance

ompliance with Oral care with CHG

a staff education protocol is ongoing in
which patient outcomes and the
effectiveness of staff’s efforts to
improve patient care are highlighted

2

Studies show that oral care with mechanical
debridement decreases VAP rates.
1

According to the FDA, 30% of the active
ingredient in CHG is retained in the oral cavity
following rinsing which is slowly released into
the oral ﬂuids.6
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Addition of CHG to the electronic medical
administration record increases compliance.
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Figure 4. MRSA VAP Comparison

HOB up, Active and Passive Range of
motion, Out of Bed when appropriate for
patient condition.
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Figure 5. VAP Prevention Cost Comparison
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Figure 2. VAP Bundle Documentation
If <30 degrees, why:
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2007

evelop an Active Mobility program:

the multidisciplinary team consists of several
key staff, each of whom has a clear role and
all whom work cooperatively
patients are screened for MRSA infection
and isolated if infected

3

8

Intubation Date:
HOB elevated >30 degrees:
PUD Prophylaxis:

patients are at the center of the
multidisciplinary team

Q4h with CHG

Mar-May 08

80% compliance

undle:
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4

DVT Prophylaxis:

4

compliance with the process is tracked to
ensure positive outcomes and to identify
possible problems
A cost analysis was conducted in 2009. The
average number of ventilation days from 2008
was 90 per month, which was used to determine
which product was the most cost-effective
while still providing the results needed for VAP
prevention. The results indicated the following:
the q2h oral care product without CHG cost
$28.50/day (average annual cost: $30,780)
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the q4h oral care product with CHG cost
$21.35/day (average annual cost: $23,058)

2

Mouth Care given Minimum q4 hours:
Cuff Minimal Leak?

1

2

Mouth Care Comment:

Skin Integrity Intact?

0

ET Tube Taped and Secure?

Cost 1a

0

2007

Sedation Vacation to assess Readiness for Extubation:
Sedation Vacation Time:
Ramsey Scale 3 or Less:
Able to follow simple commands:
Moves Extremities Equally:
Able to lift head off pillow:
If patient meets criteria for extubation, RT notiﬁed for weaning parameter
Extubation Date:
Comments:

21200

Q2h without
CHG

Q4h without CHG

ctive Surveillance:

active mobility program
This intervention is known as the ABCD
protocol (Figure 1) in conjunction with a “10
To Do List”. Extensive staff education on the
protocol and a to-do-list began before the
intervention.
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Clinical implications
Our goal was to create a process for preventing
VAP infections and ensuring the following:

Figure 3. SICU/MICU VAP Rates

# of VAPs

Conclusions:

After reviewing the most recent peer-reviewed evidence, the VAP prevention team determined that
a multi-faceted infection prevention project was necessary. The intervention, which was initiated in
March 2008, was aggressive and included:

# of VAPs

VAP rates decreased from 5.7 per 1000 ventilator days in 2007 to 1.6 in 2008, representing a 73% decrease. MRSA
VAPs decreased from 2.3 to 0.6 per 1000 ventilator days, a 70% reduction. Compliance with the intervention was excellent. A cost analysis was conducted and revealed the cost of prevention was $21.50 per day with a q4h CHG protocol.

Cost (x $100,000)

An aggressive ABCD intervention was initiated beginning-2008: Active surveillance for MRSA, VAP prevention Bundle (PVD
and DVT prophylaxis, sedation vacation, 30° HOB elevation…), oral Care (initially cetylpyridinium chloride [CPC] and eventually chlorhexidine gluconate [CHG]), and Development of an active mobility program (physical therapy, ROM exercises…). Staff were educated on a “10 to do” list. A q2h oral care protocol with CPC was initiated in 03/08. During the ﬁrst
3 months of the intervention, there were 0 VAPs. A review of compliance in 06/08 revealed the q2h protocol was not being administered regularly, although the ability to track compliance was limited with product not on the electronic medical
administration record (eMAR). In 06/08, the oral care protocol was changed to q4h care with CHG, and the product was
placed on the eMAR, providing the ability to track compliance metrics with the ABCD bundle.

2008
MRSA

Non-MRSA

* This percentage has been updated from the APIC abstract.

Cost 2b

2007 VAP Costs

2008 VAP Costs

Savings

a

Perencevich EN, Stone PW, Wright SB, et al. Raising standards while watching the bottom line: making a business case for
infection control. Infect Control Hosp Epidemiol. 2007;28:1121-1133.

b

Susan Cantrell. Oral-healthcare program takes bite out of VAP. Available at: http://www.hpnonline.com/inside/2004-10/VAP/
VAP.htm Accessed May 26, 2009.
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the use of the q4h oral care product with CHG
rather than the q2h oral care product without
CHG resulted in an annual savings of more
than $7,722.
On the basis of the cost analysis and because
the q4h oral care product with CHG is included in
the eMAR, which allows compliance to be easily
monitored, this product was the clear choice.

