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Skrupky LP et al, Crit Care Med 2012; 40: 281-4 

 1 yr study of 2,060 ventilated patients 

 83 patients (4%) had VAP according to ACCP 
definition vs. 12 patients (0.6%) according to 
National Healthcare Safety Network criteria 

 Equivalent to 8.5 vs. 1.2 per 1,000 vent days 

 NHSN picked up 14.5% of clinical cases 



From VAP, to VAE, to VAC, to IVAC… 



From VAP, to VAE, to VAC, to IVAC… 

New definitions… 

 Don’t need radiology 

 Don’t necessarily need +ve micro 

 Are linked to antibiotic use 

 Highlights a problem some have chosen to ignore 



1970 – 
1980’s 

‘IVAC’ is an old & iatrogenic syndrome 

Photographs courtesy of Dr Peter Young, King’s Lynn, UK 



Almost Universal Failure with HVLP Cuffs 

Zolfaghari PJ & Wyncoll DLA. Crit Care 2011; 15: 310 



 Intra-tracheal pepsin used as marker for gastric 
aspiration in critically ill intubated patients 

 >6,000 tracheal aspirates (360 patients) 
 89% of patients had pepsin detected at some 

stage 
 Aspiration was the most significant independent 

risk factor for pneumonia 
 

9/10 patients aspirate stomach contents 

Methany NA et al, Crit Care Med 2006;34:1007-15 

Pepsin – in the lungs!? 
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Clinical VAP Micro +ve VAP 

Clinical VAP Micro +ve VAP 

St Thomas’ (upper pair), Guy’s (lower pair) 

Same staff, same protocols, same kit – different casemix 



Zolfaghari PJ & Wyncoll DLA. Crit Care 2011; 15: 310 

VAP Prevention 



UK High Impact Intervention No 5 – 2011 
(Care bundle to reduce VAP) 

1. Elevation of the head of the bed 

2. Sedation level assessment 

3. Oral hygiene 

4. Subglottic aspiration 

5. Tracheal tube cuff pressure 

6. Targeted stress ulcer prophylaxis 

www.clean-safe-care.nhs.uk/index.php?pid=11#ventilation 



Subglottic Secretion Drainage Tubes 

Zolfaghari PJ & Wyncoll DLA. Crit Care 2011; 15: 310 



Muscedere J et al, Crit Care Med 2011; 39: 1985-91 

Subglottic Secretion Drainage & VAP 



Damas P et al, Crit Care Med 2014 

Subglottic Secretion Drainage & VAP 

Antibiotic use down 
10% (p<0.0001) 



Muscedere J et al, Crit Care Med 2011; 39: 1985-91 

Subglottic Secretion Drainage & VAP 



Attributable mortality & VAP 

Melsen WG et al, Lancet Infect Dis 2013; 13: 665-71 



Attributable mortality & VAP 

Increase LOS = Increase costs = Can’t afford, taken home to die… 



~£10 

~£8 ~£10 

~£120 

Covidien 
Taperguard 

Portex SACETT 

Teleflex ISIS 

Kimberly-Clark 

Young Lotrach 

~£10 

Subglottic Secretion Drainage Tubes 





Cuff Pressure Controllers 
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P=0.002 
P=0.014 

P=0.032 

Nseir S et al, Am J Respir Crit Care Med 2011; Epub August 

Continuous Control of Tracheal Cuff Pressure & 
Micro-aspiration in the Critically Ill 



Published data & potential devices… 

Author Valencia 2007 Nseir 2011 Lorente 2014 

Sample 
size 

142 122 284 

Device ‘Homemade’ device ‘Nosten’ Pneumatic VBM Electronic 

ET tube Conical PVC, with no 
SSD 

PVC, with no SSD Tapered PVC (some 
with SSD) 

Outcomes Clinical VAP 
Early 29 % → 22% (ns) 

Late 15 % → 10% 
Micro VAP 

15% both groups 

VAP 
Suspected 39 % → 16 % 
Micro 26.2 % → 9.8 % 

(p=0.03) 

VAP 
Micro 22 % → 11% 
Tracheo-bronchitis 

6.7 % → 3.7% 
 

Notes 2 ICUs 
>600 Eligible  

(75% excluded) 
No mention of ABX 

use 

Single ICU 
Very few exclusions 
VAP was secondary 

outcome 
No mention of ABX use 

Single ICU 
Pseudo-randomised 

Blinded expert panel 
No mention of ABX 

use 



~$1-15 Value ~$50,000 $250,000 – 1,000,000 

The Life Support System The Life The Interface 



~£180 

~£35 ~£50 

~£33 



CRBSI: Pathogenesis 



Berenholtz SM et al. Crit Care Med 2004; 32: 2014-20 

Interventions 
1. Educational awareness 
2. Creating a ‘central 

catheter cart’ 
3. Can the catheter be 

removed? 
4. Bedside insertion 

checklist 
5. Empowering nurses to 

stop procedures    

Eliminating CRBSI in the ICU 



Pronovost P et al. N Engl J Med 2006; 355: 2725-32 

Can you match Michigan? 



BMJ Quality & Safety Sept 2012 



BMJ Quality & Safety Sept 2012 



GSTT CRBSI rate/1000 catheter days 

--- Monthly rate --- 3 month rolling rate 



Timsit J-FM et al. JAMA 2009; 301: 1231-41 



Timsit J-FM et al. JAMA 2009; 301: 1231-41 



Journal of Hospital Infection January 2014 

epic3: National Evidence-Based Guidelines for 
Preventing HAIs  

IVAD20 

 Consider the use of a chlorhexidine-impregnated 
sponge dressing in adult patients with a CVC as a 
strategy to reduce CRBSI 

New recommendation Class B 





Effect of chlorhexidine whole-body bathing  
on HAIs among trauma patients 

12 bed level 1 unit;  512 patients using 2% CHG washcloths 

Evans HL et al, Arch Surg 2010; 145: 240-6 

VAP 
P=0.3 

MRSA 
Colonisation per 

100 days 
P=0.001 

Acinetobacter 
P=0.36 
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CRBSI 
P=0.01 



O’Horo JC et al, Infect Control Hosp Epid 2012; 33: 257-67 

48% reduction in BSI 



Milstone AM et al, Lancet 2013; Epub 

36% reduction in BSI 



Climo WC et al, NEJM 2013; 368: 533-42 



Climo WC et al, NEJM 2013; 368: 533-42 

28% reduction in BSI 

23% reduction in MDRO 

25% reduction in VRE 

19% reduction in MRSA 



Huang SS et al, NEJM 2013; May 29 Epub 

 
 
 43 Hospitals, 74 ICUs, & 74,256 patients 
 Screening & isolation, targeted decolonisation or universal 
decolonisation – Cluster RCT 



Huang SS et al, NEJM 2013; May 29 Epub 



Huang SS et al, NEJM 2013; May 29 Epub 



Huang SS et al, NEJM 2013; May 29 Epub 



Huang SS et al, NEJM 2013; May 29 Epub 



Zyweil et al. International Orthopedics 2010 Epub 

Advance pre-op 2% CHG reduces the incidence of 
surgical site infections in knee arthroplasty 



Noto SS et al, JAMA 2015; Epub 
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Journal of Hospital Infection January 2014 

epic3: National Evidence-Based Guidelines for 
Preventing HAIs  

IVAD21 

 Consider the use of daily cleansing with 
chlorhexidine in adult patients with a CVC as a 
strategy to reduce CRBSI 

New recommendation Class B 



hpa.org.uk 

MSSA/MRSA bacteraemia - 13 yrs of UK surveillance  

• MRSA reporting mandatory since 2001 
• MSSA reporting voluntary until 2011 



MRSA bacteraemia by NHS Trust 2003-4 



2002 2003 2004 2005 2006 2007 2008 2009 

Triclosan 
daily wash 

2% CHG daily 
body wash 

2010 

MRSA bacteraemias - St Thomas’ ICU 

2011 2012 2013 2014 



Checklists 
 F – Feed 

 L – Lines  
- Are they the source of infection? 

- Can they be removed? 

 A – Analgesia/Awakening (sedation), Aperients & 
Angle of bed 

 T – Thromboprophylaxis  

 H – Hydration & Fluid Balance 

 U – Ulcer prophylaxis 

 G – Glucose control 



http://www.theonlyrobbz.com/wp-content/uploads/2012/07/tdf-st12-bradley-wiggins-yellow-jersey_2796509.jpeg


Infection Prevention in the ICU 

Good hand hygiene 

Antibiotic control 
& ?SDD 

Better designed 
ET tubes 

VAP Bundles 

Daily patient skin 
decontamination 

Think Laterally 
– application of 
common sense 
& technology 

‘Process control’ 
of  

line insertion 

Cohorting,  
isolation 

 
 

& 
 

Rapid detection 
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