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Guidelines and recommendations for non-ventilated hos-
pital-acquired pneumonia (NV-HAP) are typically based 
on the research from ventilator-associated pneumonia 
(VAP) [1, 2]. Data for non-ventilated intensive care unit 
(ICU) patients with nosocomial pneumonia (NV-ICUAP) 
are scarce (Fig.  1). The current manuscript aims to elu-
cidate whether these conditions are similar or different 
clinical entities.

Incidence and physiopathology
The overall incidence of non-ventilated (NV)-HAP has 
been reported to affect 1.3–1.6% patients, equivalent to 
a rate of 3.63 per 1000 patient-days [3]. Only one recent 
study provided an estimate of the incidence of NV-
ICUAP of 4.5 per 1000 patient-ICU-days as compared to 
an incidence of VAP of 21 per 1000 invasive mechanical 
ventilation days [4] (Fig.  1). The mechanisms by which 
the microorganisms may enter into the respiratory tract 
are multifactorial via a direct colonization from the 
oropharynx, via aspiration of the gastric flora, or via 
haematological dissemination from distant septic foci. 
Depressed consciousness with micro-aspiration, lack 
of cough reflex with an effective cough and alteration in 
gastric motility are the most likely mechanisms of colo-
nization of the lower respiratory tract (Fig.  1). Delayed 
intubation due to prolonged use of non-invasive ventila-
tion and high-flow oxygenation may increase the risk of 
intubation-related complications and subsequent ICU-
HAP in some patients [5].

Clinical suspicion and challenges of microbial 
confirmation
Many infectious and non-infectious diseases may cause 
fever and impaired oxygenation complicating the diag-
nosis of NV-ICUAP [6]. A recent study using the Del-
phi method suggested that the main clinical/biological 
features to diagnose NV-ICUAP (73% final agreement) 
were: worsening gas exchange, fever or hypothermia, 
purulent tracheal secretions, dyspnoea, leucocyto-
sis or leucopenia, and hypotension and/or vasopressor 
requirements [7]. The clinical pulmonary infection score 
(CPIS) > 6 showed a sensitivity of 42% (95% CI 29–26%) 
and a specificity of 87% (95% CI 74–95%) for the diag-
nosis of HAP [8], eventually not retained by a group of 
expert panellists.

Furthermore, the sensitivity of chest X-rays occurs in 
no more than two-thirds of patients diagnosed by NV-
HAP [9]. The repeated lung ultrasound examination to 
detect new pulmonary infiltrates has been suggested as 
an useful tool in ventilated patients (with a sensitivity of 
94% (95% CI 92–96%) and a specificity of 96% (95% CI 
94–97%) [10]. Its use in NV-ICUAP diagnosis remains to 
be further evaluated.

Another important problem is to determine the aetiol-
ogy in NV-ICUAP patients. Previous studies have shown 
that distal quantitative samples (collected prior to start-
ing any antibiotic treatment) in patients with suspected 
VAP improved the accuracy of the results and reduced 
antibiotic exposure [1]. However, in the vast majority of 
non-ventilated patients, this approach is often feasible. 
For them, two diagnostic strategies remain: (1) non-inva-
sive samplings with immediate empirical antibiotic treat-
ment and (2) protected brush sampling of specimens. 
Both strategies have been compared in a randomized sin-
gle-centre study in patients with HAP not admitted to an 
ICU. Whilst both approaches had similar mortality rates 
and overall management costs, the cost for antibiotic 
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treatment was lower in the brush sampling group [11]. 
In addition, the invasive approach appeared to carry a 
lower risk of immunosuppressed patients with acute 
respiratory failure (ARF) if performed in ICU under 
appropriate surveillance, oxygenation, and non-invasive 
ventilation (when required) [12]. Under these conditions, 
the invasive strategy can lead to a more accurate aetiol-
ogy and to improving the implementation of targeted 
therapy in non-ventilated immunocompromised patients 
with pulmonary infiltrates (not necessarily pneumo-
nia) [12]. However, it remains unclear whether invasive 
approaches are associated with improvements in patient 
outcomes in NV-ICUAP. The 2016 Infectious Diseases 
Society of America (IDSA) and the American Thoracic 
Society (ATS) guidelines recommended non-invasive 
respiratory sampling in patient with suspicion of HAP, 
although the panel agreed that there may be risk factors 
that prompt clinicians to consider invasive sampling [2]. 
Ranzani et al. compared different diagnostic approaches 
used in different ICU-HAP cohorts and highlighted 
the utility of sputum and distal sampling in HAP [8]. In 
fact, sputum sampling was responsible for one-third of 
the final aetiology diagnosed in HAP patients who were 
not subsequently intubated. It is unclear whether inva-
sive approaches [e.g. bronchoalveolar lavage (BAL)] are 
associated with an improvement in patients’ outcomes, 
and further research is needed to ensure their correct 

indication whilst guaranteeing patient safety. The role 
of rapid diagnostic methods from sputum and tracheal 
aspirate of distal respiratory sample for rapid detection of 
viruses, bacteria, and resistance mechanisms remains to 
be evaluated, but it seems to be a promising tool. We sug-
gest a diagnostic algorithm in Supplementary Figure E1 
balancing non-invasive and invasive procedures.

Antimicrobial therapy
Available studies found similar pathogens isolated in VAP 
and NV-ICUAP (even with similar previous duration of 
stay) [4, 13]. Therefore, European and US guidelines sug-
gested empirical administration of broad-spectrum anti-
biotics in VAP and NV-ICUAP, even when the aetiology 
is uncertain [2, 14].

New rapid molecular techniques for the detection 
of viruses in blood, sputum, or nasopharyngeal (NP) 
swabs could be helpful diagnostic tools, especially for 
NV-ICUAP [14, 15]. Viruses such as respiratory syncyt-
ial virus (RSV), rhinovirus, influenza, and parainfluenza 
should be considered as culprit pathogens recovered 
in a significant proportion of cases [15, 16]. New multi-
plex polymerase chain reaction (PCR) respiratory-based 
panels combining viral, bacterial (including bacterial 
resistance pattern detection) are an important diagnos-
tic option that remained to be evaluated for NV-ICUAP. 
Nevertheless, PCR-based techniques for guiding early 

Fig. 1  Spectrum of nosocomial pneumonia hospitalized in ICU. Legends: V: invasively ventilated; NV: non invasively ventilated patients; MV: invasive 
mechanical ventilation
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documented therapy and de-escalation still remain to be 
evaluated [16].

Prognosis and prevention
Studies have identified that the occurrence of HAP out-
side the ICU is associated with increased mortality and 
length of hospital stay and leads to ICU admission in 
one out of five cases [9, 15]. For ICU patients, mortal-
ity was similar in NV-ICUAP and VAP, suggesting that 
risk factors “per se” are the main determinants of the 
patients’ outcome [4, 17]. A recent multicentre cohort 
study found that NV-ICUAP needed intubation within 
48 h in 38% of the cases and showed an impressive 82% 
increase in the risk of mortality within 30  days whilst 
the same increase for VAP patients was only 38% [4]. 
Further multicentre studies using accepted definition 
are required to better define the morbi-mortality and 
risk factors for poor outcome.

Most of the strategies to prevent NV-ICUAP are 
unproven. Hand hygiene, early mobilization, and res-
piratory physiotherapy appear reasonable. Recent 
cohort suggests the harmful effect of oral chlorhexidine 
in NV patients [18]. Therefore, ERS/ESCIM/ESCMID/
ALAT guidelines fell short of any formal recommenda-
tions on the general use of chlorhexidine oral decon-
tamination. The use of selective oral decontamination 
(SOD) with topical antibiotics in ICU settings with low 
rates of antimicrobial resistance and low antibiotic use 
has been also suggested although its impact on NV-
ICUAP has not been yet demonstrated to have a clini-
cal benefit.

Concluding remarks: NV‑ICUAP: a life threatening 
pathology that requires future research
Available data suggest that NV-ICUAP is frequent and 
impairs prognosis possibly because of late diagnosis 
and imprecise prevention strategies. Further research is 
urgently needed in many fields to improve our knowl-
edge, skill, and patients’ outcome. There are several 
main areas of research: (1) to improve the detection of 
infection and aetiology of the respiratory infection; (2) 
to assess the role of lung US to diagnose a new infil-
trate; (3) to assess whether the implementation of inva-
sive techniques (fiberoptic bronchoscopy with BAL) 
will improve diagnostic accuracy and microbiologi-
cal confirmation that ultimately will provide an early 
adequate antimicrobial therapy and an improvement in 
patients’ prognosis; (4) to assess the role of early detec-
tion of viruses in NV-ICUAP and the possible impact 
of passive or active immunization; (5) to evaluate the 
right timing for intubation when non-invasive ventila-
tion and/or high flow is being used and not improving 

the patient’s clinical condition; and (6) to evaluate the 
impact of oral care with chlorhexidine and SOD in NV 
patients.
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