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Non-ventilated HAP (nv-HAP):

 in the ward or the ICU (ICU-AP)

Ventilated HAP (v-HAP): 
onset in non-intubated 
patients that due to 
deterioration subsequently 
needs intubation

VAP onset after 
>48 h of intubation

HAP = Nosocomial pneumonia



The definitions 
of HAP are not 
homogeneous 
(and thus, may 
alter the 
incidences 
reported)
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ERS/ESICM/ESCMID/ALAT 2017:
HAP is an infection of the 
pulmonary parenchyma caused by 
pathogens that are present in 
hospital settings. Nosocomial 
pneumonia develops in patients 
admitted to the hospital for >48 h 
and usually the incubation period is 
at least 2 days. Among nosocomial 
pneumonias, VAP develops in ICU 
patients who have been 
mechanically ventilated for at least 
48 h. 

Torres et al. European Respiratory 

Journal 2017 50: 1700582



The definitions 
of HAP are not 
homogeneous 
(and thus, may 
alter the 
incidences 
reported)

ATS/IDSA 2016:
‘In this 2016 guideline, the 
term “hospital-acquired 
pneumonia” (HAP) denotes 
an episode of pneumonia not 
associated with mechanical 
ventilation. Thus, patients 
with HAP and ventilator-
associated pneumonia (VAP) 
belong to 2 distinct groups.’ 



HAP 
onset in       
non-ventilated 
patients

VAP 
onset in       
ventilated 
patients

Nosocomial pneumonia





Risk factors for HAP/VAP

✓Patient-related: prolonged hospital length of stay, 
prolonged MV duration, prolonged sedation, 
comorbidities, prior use of antibiotics & septic 
shock, underlying pathology (e.g., TBI), presence 
of ARDS

✓Procedure-related: inadequate hand hygiene or 
inappropriate care of respiratory support devices

✓ Intervention-related: immunosuppressants & 
prolonged/inappropriate antibiotic treatment, 
ECMO

Zaragoza et al. Critical Care (2020) 24:383 



Risk factors for VAP in TBI

o Alcohol

o Drug abuse

o Energy of trauma

o Young age

o Chest trauma

o H2-receptor antagonist intake

o No antibiotic prophylaxis. 

Robba et al. Chest 2020; 158(6):2292-2303



HAP/VAP Epidemiology

o Marked differences in the epidemiology between 
countries

o Between different types of ICU

o Variations due to: 

   -differences in the definition used

   - diagnostic difficulties/subjective criteria

   - different diagnostic methods used

   



HAP Epidemiology

Torres et al. European Respiratory Journal 2017 50: 1700582; Clin Infect Dis 2016;63:e63-e11; Bonnel et 
al. Clin Infect Diseases 2019; 68(1):511; Koulenti et al. Crit Care Med 2009; 37(8): 2360-8

• HAP: No 2 Nosocomial Infection

• HAP incidence varies significantly:                    
5-20 cases/1000 hospital admissions 

• Artificial airway: 21-fold of pneumonia risk

• VAP accounts for 1/3 of HAP overall & 80% of 
HAP in the ICU

• VAP 1-18.5 episodes/1000 ventilator-days



Incidence density variability

• USA: 1-2.5 episodes/1000 ventilator-days 
(vd)

• Europe: 8.9 episodes/1000 vd 

• Asia-lower income: 18.5 episodes/1000 vd 
ventilator-days

• Asia-upper/middle income:  15.2 episodes/vd 
episodes/1000 ventilator-days

• Asia-high income:   9.0 episodes/1000 vd
Zaragosa et al. Crit Care 2020; 24:383; Bonnel et al. Clin Infect Diseases 2019; 68(1):511 





CENTER-TBI STUDY: Collaborative European NeuroTrauma 
Effectiveness Research in Traumatic Brain Injury data set: large, 
multicenter, prospective, observational study including patients 
with TBI admitted to European ICUs

Robba et al. Chest 2020; 158(6):2292-2303

962 patients:
196 (20.4%) developed a VAP 
at a median interval of 5 days 
[IQR 3-7] after intubation

Marked variability in 
VAP incidence between 
the countries



Of the 844 COPD exacerbations 
managed in ICUs without 
immediate IMV, NV-ICU-AP 
occurred in 42 patients (5%) with 
an incidence density of 10.8 per 
1,000 patient-days

Lower risk of NV-ICU-AP if:
o  prescription of antibiotics 

at ICU admission (sHR, 
0.45 [0.23; 0.86], p = 0.02) 
&

o   no decrease in 
consciousness (sHR, 0.35 
[0.16; 0.76]; p < 0.01)



Risk of VAP development

Cook et al. Ann Intern Med 1998; 129: 433–40; Koulenti et al. Crit Care Med 2009; 37(8): 2360-8; 
Torres et al. European Respiratory Journal 2017 50: 1700582; Figure from: Koulenti et al. Crit Care 
Med 2009; 37(8): 2360-8; 

Estimated risk of VAP 3% per day during the first 5 days on MV, 
2% per day from day 5-10 & 1% per day for the remaining days 
(although incidence seems decreasing, probably due to more 
stringent application prevention measures)







Early vs. Late VAP 
Early vs late VAP  - concept from 1980’s
-Threshold varies: within 4- 7days of admission
-Community like pattern associated with early onset pneumonia
-Nosocomial pattern associated with late onset pneumonia

Subsequent studies
-Nil significant differences in pathogen patterns
-Differ in the definition of time zero and RF for MDR
-Time zero: time of hospital admission not intubation
-Presence of RF for MDR takes precedence over timing of onset
->5+ days of hospitalisation: at risk for MDR



ATS/IDSA Guidelines 2016



Risk Factors (RF) for MDR VAP 
- Prior IV antibiotics previous 90 d  (OR 12.3)
- Septic shock at onset of VAP (OR 2.01) 
- ARDS preceding VAP (OR 3.1) 
- 5+ days of hospitalisation prior to VAP 
- Acute RRT prior to VAP onset (OR 2.5)

RF for MDR HAP, MRSA HAP/VAP, MDR Pseudomonas HAP/VAP
▪  Prior IV antibiotics previous 90 d
▪ Underlying clinical conditions may influence microbiology
 -sepsis
 - ARDS
 -coma:  risk of MDR VAP (OR 0.21) 
▪ Systemic steroids: a RF in one study, not replicated
▪ Other potential RFs not consistently associated with MDR :
 Reintubation, tracheostomy, diabetes, chronic respiratory failure, 

immunosuppression



Correlation between median onset of VAP 
& etiology





1060 patients with LRTI: 
• VAT: 160 (15.1%) 
• VAP: 556 (52.5%) 
• ICU-HAP: 98 (9.2%)
• HAP: 152 (14.3%) 
•  vHAP: 94 (8.9%) 



Loeches et al. Intensive Care Med 2023; 49:1212-22

Patients with vHAP yielded lower  
microbiological confirmation: 
41.5% vs 75.4% in VAP

Patients with vHAP & HAP 
had a lower prevalence of 
P.aeruginosa, Klebsiella 
spp., & MRSA vs. VAP (and 
vs. nvHAP & vs. VAT) other 
groups



vHAP



A, Pooled microbiology results of 
ventilator-associated pneumonia 
(VAP) etiology by country income 
level. 

B, Pooled microbiology results of 
VAP etiology by geographic area 
(tropical vs nontropical). A

ASIA



Mapped pooled microbiology results by country VAP etiology

Organisms are color coded, and the size of the pie chart reflects the total 
number of isolates identified per country. 
Source: http://naturalearthdata.com.





Morbidity 

Torres et al. European Respiratory Journal 2017 50: 1700582; Clin Infect Dis 2016;63:e63-e11; Bonnel et 
al. Clin Infect Diseases 2019; 68(1):511; Koulenti et al. Crit Care Med 2009; 37(8): 2360-8



Mortality 

Mortality 20-70%

Attributable 
mortality???





* ICU survivors

vHAP

Koulenti et al. Crit Care Med 2009; 37(8): 2360-8

Presence of nos ocomial pneumonia significantly prolonged 
mean MV length (10.3 days, p < .05) and mean ICU-LOS (12.2 
days, p < .05) in ICU survivors 



Comparison of mortality



* ICU survivors

vHAP

Koulenti et al. Crit Care Med 2009; 37(8): 2360-8

Comparison of mortality



Figure from: Zaragosa et al. Crit Care 2020; 24:383



6284 individual patient’s 
data from 24 trials of VAP

Estimated attributable mortality of VAP: 13%

Large differences between subgroups of patients, with 
attributable mortality rates:
▪ 36% in patients with an intermediate severity of illness (ie, 

APACHE 20–29). 
▪  69% in surgical patients 
▪ close to zero 
    in trauma,
    low  severity of illness (ie, APACHE <20 or SAPS 2 <35) 
    high severity (APACHE scores> 30 or SAPS 2 score >58)

Attributable mortality mainly due to longer ICU stay 



Patients with VAP had longer: 
• MV duration: 
 15 [ 10-22] d vs 8 [5-14] d; 

P < .001
• ICU LOS: 20 [14-29] d vs 13 

[8-21] d; P < .001



REA-REZO surveillance network
3 groups of medical ICU patients: 
 control pre-pandemic (2016-2019)
         pandemic COVID-19 
 pandemic nonCOVID-19
 Primary outcome: 
 attributable mortality
 attributable fraction related to VAP

VAP-attributable mortality higher 
in COVID-19 patients

>9% of overall mortality related to 
VAP at D90 (attributable fraction)



❑ 14,212 patients admitted to the ICUs for >48 hours
❑ 15% developed VAP
❑ 2% developed ICU-HAP
❑ When adjusted on prognostic variables, both VAP & ICU-

HAP were associated with increased 30-day mortality: 

  VAP: HR 1.38 (1.24–1.52); p < 0.0001

  ICU-HAP: HR 1.82 (1.35–2.45); p < 0.0001



NV-ICU-AP associated with:
 
➢ Increased 28-day mortality 

(HR = 3.03 [1.36; 6.73]; p < 
0.01)

➢ Increased risk of 
intubation (csHR, 5.00 
[2.54; 9.85]; p < 0.01) 

➢ 10-day increase in ICU 
length of stay (p < 0.01).



COPD patients are not more predisposed to VAP 
than other ICU patients, but if COPD patients 
develop VAP, they have a worse outcome [odds 
ratio (OR) 2.28; 95 % confidence interval (CI) 
1.35–3.87]



➢ Overall mortality at 6 months: 22%

➢ VAP was not associated with increased 
mortality or worse neurological 
outcome.





Take home message

➢ The heterogeneity in HAP definition contributes to 
the wide range of reported incidence.

➢ There is plenty of evidence that HAP increases 
morbidity, however regarding attributable mortality 
the data are more controversial.

➢ Ventilated HAP is quite different than non-ventilated 
HAP -there is accumulating evidence that vHAP 
might carry the worst prognosis than all HAP types.g 
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