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The 7 Clusters of Hospitals  



The Prevention of VAP Practice in ICUs of HA 
Hospitals in Hong Kong: an Overall View 
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10 out of 14 ICUs participated in the survey  
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3 Lok Man Road, Chai Wan, Hong Kong 



Our First VAP Prevention Program in 
ICU of PYNEH 
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• In 2007 
• Clinical Pneumonia 

Infection Score (CPIS) 
as diagnostic criteria 
for VAP  

VAP rate = 1 / 264 ventilator-days 

 
(projected: 3.8 per 1000) 



 VAP Rate When CDC PNU1 Criteria Are Used 
Definition by: CPIS 

 

PNU 1 

 

2007 Before intervention  2010 

3.8  per 1000 ventilator 
days 

51 per 1000 ventilator days 

A pioneer work  
(dissertation on VAP ) 
by Dr. Arthur Kwan 
using CDC PNU 1 
criteria showed wide 
difference in VAP rate 



High VAP Rate When Compared to Overseas Data  

Workshop on healthcare associated 
infections and pathogens in ICU 

7 



High VAP Rate When Compared to Overseas Data  
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Definition by:  

CDC Pneumonia  

2009 

PNU 1 

VAP rate   
per 1000 ventilator 
days 

VAP rate  
Percentile 
(90%) 

Ventilator Utilization 
ratio 
(Pooled mean / 90% 
Percentile) 

ICU PYNEH 51    (in April 2010 ) 0.502 / 

Critical Care Units  (pooled mean) 

Burn 4.9 12.5 

Trauma 4.7 13.5 

Neurological 3.6 

Medical/surgical  
All other >15 beds 

1.0 2.8 0.35  / 0.51 

Neurosurgical  2.3 5.9 

Other 
medical/respiratory
/surgical  /cardiac 
thoracic 

0-2.4 3-5.3 



What were These Interventions ? 
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Interventions  
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• Conduct refresher lectures on prevention of VAP 
• Start to keep ETT cuff pressure at 30 cmH2O 
• Conduct  compliance audit  to 

• proper oral care with tooth brushing 
• HOB 
• Checking of feeding tolerance 

 
  
 



Still High VAP Rate: 
Where was The Gap? 
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Interventions  

0

10

20

30

40

50

60

70

80

A
p

r-
1

0

M
ay

-1
0

Ju
n

-1
0

Ju
l-

1
0

A
u

g-
1

0

Se
p

-1
0

O
ct

-1
0

N
o

v-
1

0

D
e

c-
1

0

Ja
n

-1
1

Fe
b

-1
1

M
ar

-1
1

A
p

r-
1

1

M
ay

-1
1

Ju
n

-1
1

Ju
l-

1
1

A
u

g-
1

1

Se
p

-1
1

O
ct

-1
1

N
o

v-
1

1

D
e

c-
1

1

Ja
n

-1
2

Fe
b

-1
2

M
ar

-1
2

A
p

r-
1

2

M
ay

-1
2

Ju
n

-1
2

Ju
l-

1
2

A
u

g-
1

2

Se
p

-1
2

O
ct

-1
2

VAP rate per 1000 ventilator days  

VAP rate

The  mean VAP rate : 
 > 10 per 1000 ventilator days  
 
High VAP rate when data is 
benchmark with NHSH report 
2011 



What  Can We DO? 
Set up a task force at cluster level Initiate an quality improvement project  

Workshop on healthcare associated 
infections and pathogens in ICU 

11 

• Gain senior endorsement 
• Invite ICU/CCU to participate  



Brainstorm for Better Strategies (1)  

The situation was ………… 

• We knew VAP and ventilator bundle to 
prevent VAP 

• But we demonstrated inconsistent  
compliance to ventilator bundle 

• We may not know the emerging evidence  
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Revisit the VAP Process 

Pathogenesis of VAP  

• Bacteria enter the lower 

respiratory tract via two 

pathways: 

– Aspiration of organisms from the 

oropharynx and GI tract (most 

common cause) 

– Via ventilatory circuit & tracheal 

tube 

 



More evidences 

1/2008 

2006 

2004 

2007 

June 
2010 

Review Evidences  

2012 



Revisit Hong Kong Bundle to Prevent VAP 

• Elevate head of patient to at least 30º 

• Provide antiseptic oral rinse to ventilated patients 

• Perform hand hygiene before and after each respiratory care 

• Assess patient’s readiness to wean and to extubate on daily basis 

• Prevent condensate from entering patient’s airway 

• Maintain proper care to respiratory consumables and equipments 

• Conduct ongoing active VAP surveillance  
 

 

Recommendations on prevention of VAP, June 2010 

Centre for Health Protection, Dep. of  Health  



Re-examine Compliance to Maintain Bed Head Elevation 
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Brainstorm for Better Strategies (2)  

• Multi-pronged approach  

• Need to reinforce Hong Kong 
ventilator bundle  

• Need to try new measures 

• Repeated administration of 
these measures over time is 
crucial   

• Dedicated staff to 
– promote & monitor the process,  

– engage and motivate staff and  

– finally share the success to keep 
the momentum of change 
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Strategy 1:Do the Basics  
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• Reinforce Hong Kong ventilator bundle 
through repeated educational talks to  
– Doctors, nurses, physiotherapists and  

– Health Care Assistants 

 

Refresher lecture on VAP Brief talk at bedside 

Visual display for better promotion 



Strategy 2: Promote HOB with Visual Indicators  
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Innovative home-made HOB indicator  Reverse trendelenberg 

Green light showed HOB at 30-45 



Strategy 3: Minimize Micro-aspiration with  
New ETT designs  

• Promote trial use of  

– TaperGuard Evac ETT with 
subglottic drainage port 

 

 

 

– Novel Microcuff 
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TaperGuard Evac ETT with 
subglottic drainage port 



Microcuff ETT Outperformed the other ETTs in 
Preventing Microaspiration 
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Conventional ETT 

TaperGuard ETT 

Microcuff ETT 

Lau ACW, Lam SM, Yan WW (2013). A Benchtop Study of  leakages 
Across the Portex, TaperGuard and Microcuff  Endotracheal Tubes 
Under Simulated Clinical Condition. Hong Kong Medical Journal 

 

Mechanical Ventilation at PEEP = 0 with different cuff  pressures 

 

Conventional ETT 
TaperGuard ETT 

Microcuff ETT 



New ETT to prevent aspiration of  
subglottic secretion 



Strategy 4: Minimize Micro-aspiration with  
New Cuff Monitoring Device  

• Promote use of  

– continuous cuff monitoring device 
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Strategy 5: Minimize Micro-aspiration with 

Revised Ventilator Care Practice  
 • Promote minimal disconnection of 

ventilator circuit  

– Use of heated humidification instead 
of HME 

– Perform ETT suction only as needed 

– Perform oropharyngeal suction at 
regular interval and before 
disconnection of ventilator circuit 

 

 

– Trial use of Hamilton ventilators (can 
be used for transport) 
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10 cm 

H2O 

0 cm 

H2O 

Circuit breaks promote aspiration 
especially in high PEEP 



Strategy 6 : A Quality System in Place (1) 
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Strategy 6 : A Quality System in Place (2) 
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Daily round to capture any VAP 

CDC surveillance- Pneumonia flow diagram 



Strategy 6 : A Quality System in Place (3) 
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Get familiar with the 
ventilator bundle 
with a checklist  



Strategy 6 : A Quality System in Place (4) 

• Discuss VAP issue at 
regular ICU meeting 
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Strategy 7: Promotion to Encourage Sharing 

• Articles on Prevention of VAP  
– by Novel Endotracheal Tube 

Designs. Lam S M et al. Feb 
2011 

– An Old Topic with New Tricks. 
SO HM Jan 2013 

 

• Can access the articles via web 
– Hong Kong Resp Med: 

www.hkresp.com 
– Hong Kong Society of Critical 

Care Medicine: 
www.hksccm.org 

  

Workshop on healthcare associated 
infections and pathogens in ICU 

29 

http://www.hkresp.com/
http://www.hksccm.org/


Process Evaluation  

• Obtain baseline compliance rate on ventilator 
bundle 

• Plan to conduct compliance audit  at a six 
month period 
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Outcome Evaluation 
• Monitor VAP rate at a monthly basis 

• Post up the VAP rate on display board at a prominent place 

• Disseminate compliance audit results 
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The Outcome of the Prevention of VAP 
Project : VAP rate  
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To be continue……2 years later ….. 



Way Forward (1) 
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Way Forward (2) 

• Dilemma : high VAP rate yet with  good ICU 
performance         

• VAP rate monitoring as a regular item? 

• Review ventilator bundle in HK ICUs so as to 
examine present practice ? 

• Multidisciplinary collaboration?  
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ICU of PYNEH 
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ICU of PYNEH 
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Way Forward (2) 

• Dilemma : high VAP rate yet with  good ICU 
performance.  VAP audit as a KPI ? 

• VAP rate monitoring as a regular item? 

• Review ventilator bundle in HK ICUs so as to 
examine present practice ? 

• Multidisciplinary collaboration?  
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Thank You 
 

Thank You  
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Thanks To 

• All task force members  

• Colleagues from different clusters ICUs 

• ICU staff of RH C/ICU and PYNEH ICU 
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