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 Major mechanisms: 
1. Microaspiration (of materials from oropharyngeal cavities, 

sinuses, gastro-intestinal tract)  
2. Biofilm formation  
3. Inhalation 
4. Bacteraemia 
5. haematogenous spread  

 
 Crude mortality: 70% 
 Attributable mortality: 2 – 13% 
 Higher mean hospitalization cost 

Melsen WG, et al. Lancet Infect Dis. 2013 
Van Vught LA, et al. JAMA. 2016 

Jaillette E, Girault C, Brunin G, et al. ICM 2017 



CDC/NHSN since 2002 
PNU1 

PNU2 = PNU1 + definite 
laboratory findings 
 
PNU3: For 
immunocompromised 
patients only, = a slightly 
different set of clinical 
critieria + positive 
microbiological criteria 
 



Ego A, et al. CHEST 2015 

VAE 



Ego A, et al. Chest 2015 



 Three categories of 
VAE: 

1. VAC: Ventilator-
associated condition 

2. IVAC: Infection-
related ventilator-
associated 
complication 

3. PVAP: Possible 
ventilator-associated 
pneumonia 

CDC/NHSN, since Jan 2013 

- Meet Criterion 1: if growth is reported as moderate or 
heavy 

- Meet Criterion 2: if WBC is 4+ and epithelial cells are 
rare, occasional, few, 1+ or 2+, or <=10 squamous 
epithelial cells per lfp (x100)  

From Clinical Microbiology Procedures Handbook 3rd ed 
(CMPH) 



Spalding MC, et al. Crit Care Clin 2017 
Muscedere J, et al. Chest 2013 



Klompas M and Berra L. Resp Care 2016 



Surveillance 
methods 

Jul 2017 (N=15) Oct 2018 (N=13) 

VAP only 8 6 

VAE only 2 0 
Both Yes 2 4 
Both No 3 4 
Total 15 14 

Either VAP or VAE 12/15 (80.0%) 10/14 (71.4%) 

Future: ?VAE for all before end of 2019 (after CIS update) 



A one-day random sample of patients, a total of 12,299 
patients in 199 US hospitals were surveyed in 2015, as 
compared with 11,282 patients in 183 hospitals in 2011. 

Magill SS, O’Leary E, Janelle SJ, et al, for the Emerging Infections Program Hospital Prevalence Survey Team, NEJM Nov 2018 



Common VAP prevention strategies  Right or wrong? 

Spontaneous awakening and breathing trials So far yes 

Head-of-bed elevation So far yes 

Thromboembolism prophylaxis So far yes, though not directly related to VAP 

Selective digestive decontamination Lowers VAP and mortality rates, 
Controversial, seldom practiced, will increase resistant organisms 

Subglottic secretion drainage Uncertain 

Probiotics Uncertain 

Cuff material: Polyurethrane  Uncertain 

Cuff shape: Conical, tapered cuff Uncertain 

Protocolized weaning Uncertain 

Oral care with chlorhexidine Potentially harmful 

Stress ulcer prophylaxis Potentially harmful 

Lateral Trendelenberg positioning Lowers microbiologically confirmed VAP, but patient cannot tolerate 



Klompas M. Semin Respir Crit Care Med 2017  

A possible signal that oral chlorhexidine may increase mortality rates 

VAP Mortality rates 



 Single-center, retrospective, hospital-wide, observational cohort study, 
adult hospitalized patients (2012-2014)  

 Low-level exposure to chlorhexidine oral care (≤ 300 mg) was associated 
with increased risk of death The adjusted number of patients needed to 
be exposed to result in one additional fatality case was 47.1 (95% CI 45.2-
49.1) 

Deschepper M, Waegeman W, Eeckloo K, Vogelaers D, Blot S. Intensive Care Med 2018 

Patient types Odds ratio (OR) of death 

lower risk of death 5.50 (95% CI 4.51-6.71) 
 

minor/moderate risk 2.33 (95% CI 1.96-2.78) 
 

major risk 1.13 (95% CI 0.90-1.41) - non-significant 

Overall 2.61; 95% confidence interval (CI) 2.32-2.92 
 



 No difference in GI bleed requiring endoscopic 
intervention (N=70862, retrospective, 0.6 vs 0.5%) or 
30-d mortality rates, but higher rates of HAP (Sasabuchi 
Y et al. 2016) 

 No difference in GIB and IVAC (N=214, RCT, 
Selvanderan et al 2016) 

 More VAP in pantoprazole group (N=91, RCT, also no 
difference after combing data with other RCT (N=713, 
meta-analysis) (Alhazzani et al 2017) 
 
 
 



 European, multicenter, parallel-group, blinded trial  
 Randomly assigned adults who had been admitted to 

the ICU for an acute condition (i.e., an unplanned 
admission) and who were at risk for gastrointestinal 
bleeding to receive 40 mg of intravenous pantoprazole 
(a proton-pump inhibitor) or placebo daily during the 
ICU stay.  

 Primary outcome: death by 90 days after randomization. 
 Results:  

• 3298 patients (1645 pantoprazole and 1653 placebo)  
• Data on the primary outcome were available for 3282 patients (99.5%).  

Mette Krag, M.D., Søren Marker, Anders Perner, et al, for the SUP-ICU trial group. NEJM 2018 



Mette Krag, M.D., Søren Marker, Anders Perner, et al, for the SUP-ICU trial group. NEJM 2018 



Mette Krag, M.D., Søren Marker, Anders Perner, et al, for the SUP-ICU trial group. NEJM 2018 



 In human beings, the trachea/ETT axis is below the horizontal in the lateral 
Trendelenburg position (ie lying lateral, at 5°-10° below the horizontal).  

 The Gravity VAP-Trial, an international randomised controlled trial (RCT) aiming 
at enrolment of 800 patients 

 to compare the efficacy and safety of the two body positions, namely 
• the lateral Trendelenburg position (LTP) versus  
• the semi-recumbent positions (SRP), in reducing the incidence of VAP.  

 

Drakulovic MB, et al. Lancet 1999 
Li Bassi G, Panigada M, Ranzani OT, et al, for the 

Gravity-VAP Network. ICM 2017 

VS 

Gianluigi Li Bassi (Barcelona, Spain) and Mauro 
Panigada (Milan, Italy). Results were first presented at 
in Milan at LIVES 2016, the annual congress of ESICM. 

Only one randomised study with a 
non–intention-to-treat protocol of 86 
MV patients, comparing the supine 
and semi-recumbent positions, in 
which the VAP rates were 34% and 
8%, respectively. 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°. 



Li Bassi G, Panigada M, Ranzani OT, et al, for the 
Gravity-VAP Network. ICM 2017 

Stopped due to low incidence of VAP, lack of benefit in secondary 
outcomes, and occurrence adverse events  



Li Bassi G, Panigada M, Ranzani OT, et al, for the 
Gravity-VAP Network. ICM 2017 

In a population at low risk of VAP, LTP caused a reduction in microbiologically confirmed VAP, but 
the results are inconclusive because of the lack of other clinical benefits, increased safety risks, 
and challenges in nursing compliance. 



 Question:  Is use of chlorhexidine 2% mouthwash, selective 
oropharyngeal decontamination (SOD), or selective digestive tract 
decontamination (SDD) associated with reduced risk of bloodstream 
infections due to multidrug-resistant gram-negative bacteria among 
ventilated patients in intensive care units (ICUs) with moderate to high 
prevalence of antibiotic resistance? 
 

 Findings:  In this randomized trial of 8665 patients, the use of 
chlorhexidine 1% mouthwash, SOD, or SDD was not associated with 
significant differences in ICU-acquired bloodstream infections with 
multidrug-resistant gram-negative bacteria (adjusted hazard ratios, 1.13, 
0.89, and 0.70, respectively), compared with a baseline period of 
chlorhexidine body washing and a hand hygiene improvement program. 
 

 Meaning:  Among ventilated patients in ICUs with moderate to high 
prevalence of antibiotic resistance, use of chlorhexidine 1% mouthwash, 
SOD, or SDD was not associated with a significant difference in 
bloodstream infections with multidrug-resistant gram-negative bacteria 
compared with standard care. 
 

Wittekamp BH, Plantinga NL, Cooper BS, et al. JAMA, 27 Nov, 2018 



 Question  In adults in whom weaning from invasive 
mechanical ventilation is difficult, does early extubation 
using a protocolized noninvasive weaning regimen reduce 
the time to liberation from ventilation compared with 
protocolized invasive weaning? 
 

 Findings  In this randomized clinical trial that included 364 
adults, the median time to liberation from ventilation for 
patients randomized to noninvasive weaning vs invasive 
weaning was 4.3 days vs 4.5 days, a difference that was not 
statistically significant. 
 

 Meaning  Protocolized weaning with early extubation to 
noninvasive ventilation compared with invasive weaning did 
not significantly shorten time to liberation from all forms of 
mechanical ventilation. 
 

Perkins GD, Mistry D, Gates S, et al, for the Breathe Collaborators. JAMA, 13 Nov 2018 



IDSA/ATS Guideline 2016 
Last guideline: 2005 

ERS/ESICM/ESCMID/ALAT 
Guidelines 2017 

Last guideline: 2009 

American European 

HK CHP Guideline: Nov 2018 
Last guideline: 2010 



 Local microbiology differs 
 No interest in VAC by ERS 
 ERS endorses quantitative cultures 
 ERS with higher threshold for using empiric MRSA 

therapy 
 ERS prefers linezolid to vancomycin 
 Duration of therapy longer for resistance in ERS 

guideline 
 ERS with less focus on combination therapy and 

broad spectrum. IDSA/ATS with 95% coverage goal 
 ERS not as enthusiastic about PCT for duration of 

treatment 
 ERS endorses SOD 

 
Ref: Niederman M. Autumn Resp Seminar 2018 HK 



VAP >>>> VAE, more objective, but what 
are we measuring 

First, do no harm? Which interventions 
are definitely beneficial? 

Guidelines: differences seen 
 



laucw3@ha.org.hk 
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