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Introduction

Th�s care bundle has been agreed by experts �n �ntens�ve care and �nfect�on control, from around Scotland. 
They have cons�derable exper�ence �n the�r own areas of care bundle appl�cat�on and �nfect�on control 
through surve�llance. 

Recommend�ng best pract�ce of th�s type requ�res comprom�se and pragmat�sm.

The follow�ng pages expla�n the rat�onale and deta�l the exclus�ons for each bundle element, but these l�sts 
may requ�re extra local exclus�ons. 

Aud�t�ng compl�ance w�th bundle elements should take �nto account val�d cl�n�cal exclus�ons.

Further read�ng can be found at: http://www.s�csebm.org.uk/welcome.htm

These measures are part of an overall strategy to reduce acqu�red �nfect�ons �n �ntens�ve care. These 
�nclude:

Hand hyg�ene 

Personal protect�ve equ�pment

Env�ronmental clean�ng

Cl�n�cal pract�ce a�med at prevent�ng vent�lator assoc�ated pneumon�a (VAP) must be seen �n the context of 
manag�ng pat�ents w�th resp�ratory fa�lure and espec�ally those who requ�re �nvas�ve vent�lat�on.

•

•

•
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Avoiding invasive ventilation

Some pat�ents w�th acute resp�ratory fa�lure are su�table for non-�nvas�ve vent�lat�on. Random�sed controlled 
trials [RCTs] investigating the benefit of non-invasive ventilation have used primary outcomes such as 
�nvas�ve vent�lator days, �ntens�ve care days and surv�val. There �s good ev�dence that non-�nvas�ve 
vent�lat�on �mproves these outcomes �n pat�ents w�th acute resp�ratory fa�lure, espec�ally those w�th an 
acute exacerbat�on of COPD, card�ogen�c pulmonary oedema and the �mmuno-suppressed. Non-�nvas�ve 
ventilation may be associated with reduced rates of hospital-acquired pneumonia, but the main benefit is in 
avo�d�ng �nvas�ve vent�lat�on.

S�m�larly, da�ly assessment of sedat�on requ�rement and the su�tab�l�ty for wean�ng and extubat�on helps 
reduce vent�lator and ICU days. 

We recommend cons�derat�on of non-invasive.ventilation,.daily.assessment.of.sedation.and.daily.
consideration.for.weaning.and.extubation as part of an overall strategy for manag�ng pat�ents w�th acute 
resp�ratory fa�lure.  

Noninvasive.ventilation.and.avoiding.intubation.should.be.considered.in.appropriate.cases

Improved outcome w�th �n�t�al non-�nvas�ve resp�ratory support try�ng to avo�d �ntubat�on has been 
demonstrated �n the follow�ng groups:

Card�ogen�c pulmonary oedema

Acute exacerbat�on of Chron�c Obstruct�ve Pulmonary D�sease

Immuno-comprom�sed pat�ents: Pneumocyst�s �nfect�on and sol�d organ transplant rec�p�ents

Worse outcome w�th �n�t�al non-�nvas�ve resp�ratory support try�ng to avo�d �ntubat�on has been 
demonstrated �n:

ICU pat�ents who fa�l a tr�al of extubat�on

References

Garpestad E, Brennan J and H�ll NS.  Non�nvas�ve Vent�lat�on for Cr�t�cal Care. Chest 2007; 132:711–720

Keenan SP, Powers C, McCormack DG and Block G. Non�nvas�ve Pos�t�ve-Pressure Vent�lat�on for 
Postextubat�on Resp�ratory D�stress: A Random�zed Controlled Tr�al JAMA. 2002;287:3238-3244.

Esteban A, Frutos-V�var F, Ferguson ND et al. Non�nvas�ve pos�t�ve-pressure vent�lat�on for resp�ratory 
fa�lure after extubat�on. N Engl J Med 2004;350:2452-60.

•
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•
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Preventing VAP Care Bundle

These elements have been demonstrated to reduce vent�lator days or the r�sk of VAP �n well-conducted 
RCTs.  Compl�ance w�th these processes should be aud�ted. The outcome: VAP rates, should be part of an 
�nfect�on surve�llance programme.

Sedation.to.be.reviewed.and,.if.appropriate,.stopped.each.day

All.patients.will.be.assessed.for.weaning.and.extubation.each.day

Avoid.the.supine.position,.aiming.to.have.the.patient.at.least.30o.head.up

Use.chlorhexidine.as.part.of.daily.mouth.care

Use.subglottic.secretion.drainage.in.patients.likely.to.be.ventilated.for.more.than.
48hours.

Each element �s expla�ned w�th references and exclus�ons on the follow�ng pages.

1.

2.

3.

4.

5.
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1.. Sedation.to.be.reviewed.and,.if.appropriate,.stopped.
each.day

A RCT of da�ly sedat�on breaks v. rout�ne care demonstrated reduced durat�on of vent�lat�on and �ntens�ve 
care un�t stay �n those pat�ents hav�ng da�ly �nterrupt�ons of sedat�on under the gu�dance of the research 
team. 

Another RCT demonstrated that a nurse-led protocol reduced vent�lator t�me.

Th�s approach requ�res each ICU to exam�ne the�r sedat�on pract�ce and scor�ng and develop a system 
that allows a safe sedat�on hold pol�cy. The follow�ng gu�dance has been used successfully at St�rl�ng Royal 
Infirmary.

Sedat�on breaks should �deally occur before. 10am. If appropr�ate cons�der sw�tch�ng off sedat�on at the 
end of the n�ght sh�ft. In order to ma�nta�n pat�ent and staff safety, l�a�se closely w�th the nurse �n charge and 
colleagues. 

Sedat�ve agents should be stopped, but not d�sconnected from the pat�ent.

Allow the pat�ent to wake.

If the pat�ent �s co-operat�ve and able to understand commands leave the sedat�on off.

D�stressed or ag�tated pat�ents requ�re re-sedat�ng.

Recommence the sedat�on at half the prev�ous rate.

Adm�n�ster boluses as appropr�ate / requ�red to ach�eve safety.

It.is.important.to.remember.to.review.the.patient’s.analgesic.requirements.if.sedation.remains.off.

Exclusions

Paralysed pat�ent

Pat�ent w�th bra�n �njury, sedated w�th poss�ble ICP problem

Patient who is difficult to ventilate- coughing/asynchrony

Patient who is difficult to oxygenate ≥70%O2 or PEEP≥10

Pat�ent rece�v�ng therapeut�c hypotherm�a

Pat�ent rece�v�ng pall�at�ve/term�nal care

References

Kress JP, Pohlman AS, O’Connor MF, Hall JB. Da�ly �nterrupt�on of sedat�ve �nfus�ons �n cr�t�cally �ll pat�ents 
undergo�ng mechan�cal vent�lat�on. N Engl J Med 2000;342:1471–1477.

Brook AD, Ahrens TS, Scha�ff R et al. Effect of a nurs�ng-�mplemented sedat�on protocol on the durat�on of 
mechan�cal vent�lat�on. Crit Care Med 1999; 27: 2609–2615.

•

•

•

•

•

•
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2.. All.patients.will.be.assessed.for.weaning.and.
extubation.each.day

Th�s has been the subject of a RCT. Da�ly screen�ng of the resp�ratory funct�on of vent�lated pat�ents, 
followed by tr�als of spontaneous breath�ng �n appropr�ate pat�ents reduced the durat�on of mechan�cal 
vent�lat�on and was assoc�ated w�th fewer compl�cat�ons than usual care.

Other RCTs have demonstrated that wean�ng protocols reduce vent�lator t�mes.

Exclusions

Paralysed pat�ent

Pat�ent w�th bra�n �njury, sedated w�th poss�ble ICP problem

Patient who is difficult to ventilate- coughing/asynchrony

Patient who is difficult to oxygenate ≥70%O2 or PEEP≥10

Pat�ent rece�v�ng therapeut�c hypotherm�a

Pat�ent rece�v�ng pall�at�ve/term�nal care

References

Ely EW, Baker AM, Dunagan DP et al. Effect on the durat�on of mechan�cal vent�lat�on of �dent�fy�ng pat�ents 
capable of breath�ng spontaneously. N Engl J Med. 1996; 335:1864-9

Kollef MH, Shap�ro SD, S�lver P et al. A random�zed, controlled tr�al of protocol-d�rected versus phys�c�an-
d�rected wean�ng from mechan�cal vent�lat�on. Crit Care Med. 1997; 25:567-74

Marel�ch GP, Mur�n S, Batt�stella F et al. Protocol wean�ng of mechan�cal vent�lat�on �n med�cal and surg�cal 
pat�ents by resp�ratory care pract�t�oners and nurses: effect on wean�ng t�me and �nc�dence of vent�lator-
assoc�ated pneumon�a. Chest  2000; 118:459–467.
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3.
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3.. Avoid.the.supine.position.aiming.to.have.the.patient.
at.least.30o.head.up.

Rationale

Sitting ventilated patients up reduces oesophageal reflux, pulmonary aspiration and may prevent VAP. 
Sem�-recumbent pos�t�on�ng has been the subject of 2 RCTs. 

Draculov�c et al. random�zed 90 vent�lated pat�ents to sup�ne or sem�-recumbent pos�t�on�ng. There was a 
dramat�c reduct�on �n the r�sk of m�crob�olog�cally proven VAP �n the sem�-recumbent group, (5 v. 23%). Th�s 
means that only 6 pat�ents would need to be treated �n the sem�-recumbent pos�t�on to prevent one ep�sode 
of VAP (95% confidence intervals 3-23).

N�euwenhoven et al. conducted a RCT �n 221 vent�lated pat�ents. The �ntended 450  backrest elevat�on �n 
the exper�mental arm was not met, desp�te us�ng research nurses around the clock; however a mean angle 
of 280 was ach�eved. In the control group, a mean angle of 10o was ach�eved. The VAP rates �n both arms 
were low, w�th l�ttle d�fference (11.6 and 7.3%, respect�vely). 

What can we learn from these seemingly disparate findings? Firstly that it is very difficult to achieve 450  

backrest elevat�on, though elevat�on to nearly 30o �s poss�ble. It may be that avo�dance of the sup�ne 
pos�t�on, part�cularly �n pat�ents be�ng enterally fed, �s more �mportant than sem�-recumbency.

Notes

Backrest elevat�on should be done whenever pract�cable dur�ng pat�ent care.

Bed angle can be checked aga�nst the SICSAG VAP Prevent�on Beds�de A�de-Mémo�re wh�ch has l�nes at 30 and 45o.

Exclusions

Unstable, shocked patient e.g. requiring fluid challenges, high dose inotropes

Unstable pelv�c or sp�nal �njury (�t may st�ll be poss�ble to t�lt the whole bed)

Pat�ent rece�v�ng pall�at�ve/term�nal care

References

Drakulov�c MB, Torres, A, Bauer TT, et al. Sup�ne body pos�t�on as a r�sk factor for nosocom�al pneumon�a 
�n mechan�cally vent�lated pat�ents: a random�sed tr�al. Lancet 1999; 354: 1851-1858. 

Van N�euwenhoven CA, Vandenbroucke-Grauls C, van T�el FH , et al. Feas�b�l�ty and effects of the 
sem�recumbent pos�t�on to prevent vent�lator-assoc�ated pneumon�a: a random�zed study. Critical Care 
Medicine 2006; 34: 396-402

1.

2.

3.
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4.. Use.chlorhexidine.as.part.of.daily.mouth.care

Rationale

Oral ant�sept�cs such as chlorhex�d�ne w�ll reduce oro-pharyngeal colon�zat�on and hence VAP. A recent 
metanalys�s of 7 RCTs �nvolv�ng 1 650 pat�ents showed a reduced r�sk of develop�ng VAP �n those treated 
with chlorhexidine (relative risk, 0.74; 95% confidence interval, 0.56–0.96; p = 0.02)

Notes

Var�ous chlorhex�d�ne preparat�ons have been used �n the cl�n�cal tr�als. It �s recogn�zed that the probable opt�mal preparat�on �s 
2% chlorhex�d�ne, but th�s �s not commerc�ally ava�lable at the moment �n Scotland. NICE draft recommendat�ons have suggested 
the use of 2% chlorhex�d�ne, so th�s may change. 1% chlorhex�d�ne gluconate gel �s ava�lable and about 2cm may be appl�ed by a 
gloved hand to the �ns�de of each cheek, four t�mes a day after oral hyg�ene. 

Chlorhexidine.may.become.colonised.by.infective.organisms.such.as.pseudomonas.if.contaminated.by.careless.use.

Therefore:

Tubes of chlorhex�d�ne must be for s�ngle pat�ent use- not shared w�th other pat�ents

Chlorhex�d�ne gel must be appl�ed w�th a clean (not ster�le) glove donned for the appl�cat�on

Exclusions

Oro-pharyngeal trauma or surgery

Known hypersens�t�v�ty to chlorhex�d�ne (rare)

Pat�ent rece�v�ng pall�at�ve/term�nal care

Reference

Mac�ej PC and Safdar N..Top�cal chlorhex�d�ne for prevent�on of vent�lator-assoc�ated pneumon�a: A meta-
analys�s. Critical Care Medicine 2007; 35: 595–602

•

•

1.

2.

3.
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5.. Use.subglottic.secretion.drainage.in.patients.likely.to.
be.ventilated.for.more.than.48.hours.

 Subglott�c asp�rat�on ports should be asp�rated hourly.

Rationale

Subglott�c dra�nage of potent�ally contam�nated oro-pharyngeal secret�ons from above the tracheal tube cuff 
may prevent asp�rat�on, lower a�rway colon�zat�on and hence pneumon�a. Subglott�c secret�on dra�nage has 
been the exper�mental arm of 6 RCTs and one metanalys�s of nearly 900 pat�ents.

The metanalys�s found that subglott�c secret�on dra�nage halved the �nc�dence of VAP, part�cularly dur�ng 
the first week of intubation of patients expected to be ventilated for more than 3 days. Additionally, duration 
of vent�lat�on was reduced by almost 2 days and �ntens�ve care un�t stay by nearly 3 days.

The metanalys�s was well conducted, recogn�s�ng the heterogene�ty of the 5 tr�als and attempted to resolve 
some of the d�fferences between tr�als by sens�t�v�ty analys�s. An �mportant d�fference was the study 
sett�ng; one tr�al was conducted �n a card�othorac�c �ntens�ve care un�t, w�th short per�ods of vent�lat�on and 
no statistically significant difference in VAP rates between the two study arms. The method of diagnosis 
was the most �mportant source of heterogene�ty, w�th only one study rely�ng on quant�tat�ve analys�s 
of bronchoscop�cally obta�ned secret�ons. Th�s study demonstrated a reduced chance of VAP �n the 
exper�mental arm, w�th 7 pat�ents be�ng needed to treat by subglott�c dra�nage to prevent one ep�sode of 
VAP (95% CI 4-43).

It �s recogn�sed that endotracheal tubes w�th subglott�c dra�nage ports are not w�dely stocked �n Scott�sh 
hospitals. Supplies may be difficult in the first instance. Exclusion number 2 below should be regarded as 
temporary and w�ll be rev�ewed as these tubes become w�despread. 

Exclusion

Intubated pr�or to ICU adm�ss�on (the r�sk of re-�ntubat�on must be cons�dered; both the �mmed�ate r�sks 
of difficult or failed intubation and cardiovascular compromise and late complications such as VAP).

Endotracheal tube w�th subglott�c dra�nage port not ava�lable �n hosp�tal

Pat�ent rece�v�ng pall�at�ve/term�nal care

You may w�sh to cons�der prov�d�ng tracheal tubes w�th subglott�c dra�nage ports outw�th your ICU.

References

Dezful�an C. Shojan�a K, Collard HR, et al. Subglott�c secret�on dra�nage for prevent�ng vent�lator-
assoc�ated pneumon�a: a meta-analys�s. The American Journal of Medicine 2005; 118:11-18

Leonardo Lorente, María Lecuona, Alejandro Jiménez, María L. Mora, and Antonio Sierra. Influence of 
an Endotracheal Tube w�th Polyurethane Cuff and Subglott�c Secret�on Dra�nage on Pneumon�a . Am. J. 
Respir. Crit. Care Med. 2007; 176: 1079-1083

Other �ntervent�ons to prevent VAP have been �nvest�gated. These have not been conv�nc�ngly 
demonstrated to have an overall beneficial effect, but are worthy of comment.

1.

2.

3.
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Method.of.humidification

Traditional humidification of ventilator circuits used heated water humidifiers. While these achieve excellent 
heat and mo�sture contents of �nsp�red gases, there �s a r�sk of bacter�al colon�zat�on of the condensate that 
forms �ns�de the vent�lator tub�ng. Th�s may then be a source for �nadvertent lower a�rway contam�nat�on.

Heat and moisture exchange filters may provide adequate humidification and warming of inspired gases. 
The�r use reduces colon�zat�on of the breath�ng c�rcu�t.

10 small trials have examined VAP in patients randomized to receiving either method of humidification. 
Pool�ng the results of these tr�als together, w�thout tak�ng methodolog�cal d�fferences �nto account, does not 
show stat�st�cally d�fferent VAP rates. 

It is likely that the method of humidification does not play a significant role in the prevention of VAP. Heat 
and moisture exchange filters may be preferred on the grounds of cost and ease of use. However, their 
dead-space contributes to difficulties in carbon dioxide elimination in patients with ARDS.

Reference

http://www.s�csebm.org.uk/VAP/HMEs.htm
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Selective.Decontamination.of.the.Digestive.Tract

Appl�cat�on of oral pastes conta�n�ng a m�xture of non-absorbable ant�b�ot�cs has been used to prevent 
colon�zat�on of the upper a�rways and vent�lator-assoc�ated pneumon�a. 

Over 30 RCTs of select�ve d�gest�ve decontam�nat�on (SDD).have been conducted. Several metanalyses, 
including a Cochrane review, of these studies have shown a significant reduction in the incidence of VAP, 
although the effect on mortal�ty has been var�ed. Those tr�als us�ng oral ant�b�ot�cs alone, w�thout a system�c 
component, have not shown a decrease �n mortal�ty, desp�te a decrease �n VAP rates.  

However, metanalyses must cons�der the qual�ty, as well as the quant�ty of tr�als. A metanalys�s of the 
effects of SDD on pneumon�a found that the methodolog�cal qual�ty of RCTs had an �nd�rect relat�onsh�p 
with the relative risk of pneumonia; studies with better methodological quality showed smaller beneficial 
effects of SDD on pneumon�a rates. 

Another reason why SDD has not w�dely adopted has been concern about the emergence of mult�-res�stant 
bacter�al stra�ns. Th�s has occurred dur�ng two stud�es, w�th concern about the emergence of MRSA.

References

L�berat� A, D’Am�co R, P�ffer� , Torr� V, Brazz� L. Ant�b�ot�c prophylax�s to reduce resp�ratory tract �nfect�ons 
and mortal�ty �n adults rece�v�ng �ntens�ve care. Cochrane Database of Systematic Reviews 2004, Issue 1. 
Art. No.: CD000022. DOI: 10.1002/14651858.CD000022.pub2.
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Bedside Aide-Memoire

SICSAG VAP Prevention Bundle

Th�s care bundle has been agreed by experts �n �ntens�ve care and 
�nfect�on control, from around Scotland.  

Please see SICSAG VAP Prevent�on Bundle, Gu�dance for 
Implementat�on document for more �nformat�on.

Further read�ng can be found at: 

www.s�csebm.org.uk, 
www.s�csag.scot.nhs.uk 
and 
www.hps.scot.nhs.uk

Bundle Elements

Sedat�on to be rev�ewed and, �f appropr�ate, stopped each day
All pat�ents w�ll be assessed for wean�ng and extubat�on each day
Avo�d sup�ne pos�t�on, a�m�ng to have the pat�ent at least 30° head up
Use Chlorhex�d�ne as part of da�ly mouth care
Use subglott�c secret�on dra�nage �n pat�ents l�kely to be vent�lated for 
more than 48 hours 

•

•

•

•

•
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..Scottish.Intensive.Care

.....Society.Audit.Group

Do you have 
a documented 
weaning plan?

If appropr�ate, sw�tch off  
all sedat�on, allow�ng  

the pat�ent to wake up. 
L�a�se w�th nurse �n charge to 

ma�nta�n pat�ent safety.

Request parameters to gu�de 
wean�ng of vent�lator support.

These should be clearly 
documented.

If clinically fit, head of bed 
between 30 – 45 degrees. 

(Wh�te panel below – bottom 
l�ne 30o & top l�ne 45o)

Have Chlorhex�d�ne 1% -2% 
prescr�bed four t�mes a day.

Is it appropriate to change it?

Has the 
sedat�on been 

switched off today?

Avo�d
sup�ne

position?

Has 
Chlorhex�d�ne 

mouthcare been 
prescribed?

Does the 
pat�ent have a 

subglott�c dra�nage 
ETT? 

NO

NO

NO

NO

NO

Many thanks to K Ell�s and S Maher, from Forth Valley for allow�ng SICSAG to use 
and adapt the�r beds�de memo�r.
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