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PYNEH ICU 
• ICU, PYNEH 

– 1993 – PYNEH established 
– 1994 to 2006 

• Closed ICU under Dept of 
Anaesthesia  

• Medical HDU under 
Department of Medicine 

– After 2006 – Independent 
Department of Intensive Care, a 
general mixed closed ICU 
(except burn and cardiothoracic 
surgery) 

• PYNEH 
– Government-subsidized hospital 

under the Hospital Authority 
 
 

2015 



Chronology of VAP Prevention 
Development 

1. 1993 – 2005: VAP Prevention strategies in ICU and MHDU 
based on contemporary knowledge 

2. 2006:  First VAP audit as advised by microbiologist, CPIS 
score used as the criteria, with subsequent standardization 
of many practices 

3. 2006 – 2007: First VAP Prevention Programme, VAP Team 
established and led by nurses: HOB audit, VAP board; VAP 
bundle compliance audit carried out 

4. 2010: VAP Surveillance using CDC PNU1, VAP rate still 
persistently higher than benchmark 



NHSN Benchmark 
Rates (per 1000 
ventilator-days) 

2002 2012 

Mixed Med-Surg 
ICU 

5.1 0.9 

Trauma 15.2 3.6 

Burns 12.0 4.4 

What would you do? 
1. Let it be 
2. Complain that compliance to 

VAP Bundle is poor 
3. Do something 



Our thoughts 

1. VAP criteria are subjective 
2. No single method to deal with VAP prevention 
3. Bundle of methods not standardized, outcomes not 

sure 
4. Unsure benefits on eventual patient outcome 

documented in sufficiently powered well-designed trials  
5. A large amount of clinical trials, but yielded few clear-

cut answers 
6. Casemix differences amongst hospitals 
7. Cost-effectiveness ………… 

http://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPTji8e8v8cCFUdMjgodeGUNSg&url=http://christianhub.org/2015/04/god-never-lets-your-pain-go-to-waste/&ei=b-DZVbTwNMeYuQT4yrXQBA&psig=AFQjCNGlpD4-iQyOYZBiwtMk0yzLdw08uA&ust=1440428522274020


Our second thoughts 
1. Our rates were indeed persistently higher than benchmark, 

but compliance to the VAP bundle was satisfactory already 
by repeated audits, WHY? Have we over-done something? 

2. VAP prevention strategies involve improvement in the 
overall care of ventilated patients, so worth implementing 

3. A good chance for doctor-nurse collaboration 
4. A good research idea: “危機” 
5. There is always room for improvement 
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2007: CPIS score and our VAP Bundle 



2012: Task Force on VAP Prevention in Critical Care 
Areas in HKEC 

2012: VAP Prevention Task Force led by Sr HM So in ICUs 
of PYNEH and RH (HK East Cluster) since 2012 



Setting the goals 
and schedule 
1. Setting the goals and 

schedule 
2. Identifying the problem and 

attack it 
3. Planning 

– Teams: doctors and 
nurses 

– Pragmatic approach 
4. Monitoring, persevere to 

achieve the goal, and ready to 
adjust the strategy 

5. Promotion 



2012: Task Force on VAP Prevention in Critical Care 
Areas in HKEC 

2012: VAP Prevention Task Force led by Sr HM So in ICUs 
of PYNEH and RH (HK East Cluster) since 2012 



Task Force for the Prevention of VAP in Critical 
Care Areas of HKEC 

ICUs of PYNEH and RH joined 



Identifying the problem and attack it 

• The ETT allows direct access to the 
lower respiratory tract, impairing the 
cough reflex and mucociliary clearance, 
but provides incomplete sealing to 
secretions above the cuff.  

• Major mechanisms: 
1. Microaspiration (of materials from 

oropharyngeal cavities, sinuses, gastro-
intestinal tract) 

2. biofilm formation  
3. Inhalation 
4. Bacteraemia 
5. haematogenous spread  



Development of VAP Prevention 
• The most widely practised and well-known set of strategies is 

the Ventilator Bundle developed by the Institute for Healthcare 
Improvement (IHI) in 2001.  

• Its original aim was to improve better ventilator care overall, 
and not VAP alone, although its practice does reduce the VAP 
rate by 45%.  

• The components:  
1. elevation of the head of bed to between 30° and 45°;  
2. daily ‘sedative interruption’ and daily assessment of 

readiness to be extubated;  
3. peptic ulcer disease prophylaxis;  
4. deep venous thrombosis prophylaxis (unless contra-

indicated); and 
5. daily oral care with chlorhexidine.  

How-to guide: Prevent ventilator-associated pneumonia. 
Available from: http://www.ihi.org/resources/Pages/Tools/ 
HowtoGuidePreventVAP.aspx. Accessed 20 Jul 2014. 



CHP 



16 April 2013 ICU Specialist Infection Control Training Program 



Internal administration 
• VAP prevention protocol in place 
• Regular documentation of VAP rate and benchmarking 

with international data (PNU1) 
• Regular audits on compliance with VAP prevention 

strategies 
• Set VAP as regular item in business meeting for discussion, 

review every VAP case 
• Promulgate VAP rate and prevention strategies to all staff 

through various channels  
• Include VAP in orientation of new staff, and update 

existing staff regularly 
The PYNEH VAP Team 



Monitoring: The PNU1 criteria 

CDC 



Make staff feel it is important 
• VAP set as a standing agenda 

item in weekly ICU meeting 
• Routine VAP documentation 

by all doctors everyday 

 



Publicity and Education 

• Articles on Prevention of VAP  
– Prevention of Ventilator-associated 

pneumonia (VAP) by Novel 
Endotracheal Tube Designs. Drs 
Grace LAM and Arthur CW LAU. 
HKTS Newsletter 2011 May.  

– Prevention of Ventilator-associated 
pneumonia - An Old Topic with New 
Tricks. SO HM, HKTS Newslettter Jan 
2013 

• Also Freely available at 
– Hong Kong Resp Med: 

www.hkresp.com 
– Hong Kong Society of Critical Care 

Medicine: www.hksccm.org 

• Incorporate VAP Prevention in 
our Critical Care Respiratory 
Course  
  



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 



Internal Education 

Refresher lecture on VAP 

Repeated brief talks at bedside 

Visual display for better promotion 



Lau ACW, et al. HKMJ 2013 
Lau et al. HKMJ 2014 



Portex 

TaperGuard Microcuff 



Research, Publications and Promotion 

Lam SM, Lau ACW. ISICEM 2013 Abstract 

Kwan AMC, et al. Crit Care & Shock 2012 

Lau ACW, et al for the HKEC Task Force on Prevention of Ventilator-Associated 
Pneumonia 2015 



To minimize 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 

• Routine use of sophisticated smaller sized 
ventilator (e.g. Hamilton) so that it can be 
used for transport without disconnection 

• Withholding regular chest physio while on 
ventilator (because involved regular suction, 
turning, percussion, etc) 
 

 



Cuff pressure maintenance 

Tracoe Smart Cuff 
Manager 

continuous cuff 
pressure monitoring 
and maintenance 
device 

To avoid deflation of balloon 
during checking of pressure 



Letter to the 
NEJM Editor on 
this article:  



Reverse Trendelenberg 
position if head of bed 
cannot be tilted 

Tilt Senor: light 
signifies HOB within 
30°-45° 

Body positioning 

HOB indicator  
Ref: Williams, Zev MD, PhD; Chan, Rodney MD; Kelly, Edward MD. Critical 
Care Medicine 2008 

• The semi-recumbent position (30°-45° to the 
horizontal) is widely practised as one of the 
components of the IHI Ventilator Bundle, but 
which was based on only one randomised study 
with a non–intention-to-treat protocol of 86 
mechanically ventilated patients, comparing the 
supine and semi-recumbent positions, in which 
the VAP rates were 34% and 8%, respectively.21  

• Subsequent studies were not able to reproduce 
these results, and found that a 45° position was 
difficult to maintain, and the mean angle 
achievable was only 28°.  Drakulovic MB, et al. Lancet 1999 

Semi-recumbent Angle indicator 



Nurse-led early weaning protocol 



Re-examine Compliance to Maintain Bed Head Elevation 
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Target: ≥ 95% compliance 

Desktop wallpaper 



NHSN 
Benchmark Rates 
(per 1000 
ventilator-days) 

2002 2012 

Mixed Med-Surg 
ICU 

5.1 0.9 

Trauma 15.2 3.6 

Burns 12.0 4.4 



Lastest progress in August 2015 
• Working with Philips to re-program the Clinical Information 

System to capture VAC and IVAC 
• PVAP – possibly needs manual assessment 



AWARDS 



HKEC Outstanding Team Award 2014 

The HKEC (RH + PYNEH) Task Force on Prevention of VAP in Critical Care Areas 



Hospital Management Asia 2014 Excellence Award in 
Clinical Service Improvement 

Cebu, The Philippines Cebu, The Philippines 



SUMMARY 



Clinical 
 
 
 
 
 
 
 
 
 
 
 

+  
 

Administrative 

Lau et al,  HKEC Task Force on Prevention of VAP in Critical Care Areas. HKMJ 2015 

Summary of 
strategies 



Compliance Audit 



FUTURE DEVELOPMENT AND 
ISSUES 



Future development and issues 
1. VAE: reflecting preventable events? 
2. Need to run PNU VAP at the same time? 
3. Clinical Information System Programming 
4. What measures actually decrease VAP? 
5. New technology for VAP diagnosis, e.g. molecular 
6. VAP or VAE as KPI, in Hong Kong setting? 
7. Further research idea 



THANK YOU! 
Acknowledgment: All ICU staff 
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