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Introduction
Respiratory infections are by far the most challenging nosocomial complications in intensive care units
(ICUs) [1]. The incidence rate of respiratory infections in ICUs has dramatically decreased over recent
years, with an important component related to ventilator-associated pneumonia (VAP) episodes [2].
Regarding other respiratory infections occurring in ICUs, such as ventilator-associated tracheobronchitis
(VAT), pneumonia in non-ventilated patients and pneumonia developed on the ward that requires ICU
admission, the information is scarcer [3]. The complexity of infections in critical care is indicated
diagrammatically in figure 1. Several years ago, the European Respiratory Society (ERS) set out to provide
scientific support for key areas of respiratory diseases, by establishing the ERS Clinical Research
Collaborations (CRCs) programme to build and maintain European multicentre networks of researchers,
from both within and outside of the Society [4].

Rationale
Regarding ICU pneumonia in non-ventilated patients, there is growing evidence that there are many
similarities with VAP and treatment decisions should consider both [2]. The previous view of episodes
being less severe compared to VAP has been shown not to be completely accurate [5]. It has been noted
that the patients admitted to the ICU are older and present more comorbidities than previously, but
despite patients being sicker, the mortality rate has decreased [6]. In addition, some patients that are
admitted to the ICU do not have “full code” status (i.e. they have not agreed that all resuscitative and
aggressive curative treatments can be provided), and they can be managed with different levels of care
depending on the baseline and frailty status [7]. Therefore, the use of antibiotics is still the most important
action when nosocomial infection happens, and invasive mechanical ventilation should be deferred or even
avoided in many circumstances [8].
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Nosocomial pneumonia occurring on the ward is frequent and is the second most frequent infection in
hospital settings after urinary tract infections [9]. Interestingly, resource consumption and fatality
associated with nosocomial pneumonia is far higher than for urinary tract infections. Because of the
number of episodes and number of patients, which are much higher in the ward than in the ICU, there is
a problem with prevention, diagnosis and treatment. It is also in the scope of some regulatory agencies to
better understand the burden associated with these events. The mortality rates are likely to be different
depending on whether 1) the patient develops nosocomial pneumonia on the ward and needs to be
transferred over to the ICU for mechanical ventilation (ventilator-associated and hospital-acquired
pneumonia (VHAP)), 2) the patient develops infections while in the ICU being ventilated (VAP) or not
ventilated (hospital-acquired pneumonia, non-ventilated (HAPNV)), or 3) a patient develops VAT. Based
on the difficulty in diagnosis, as some patients do not have the same number of diagnostic procedures,
such as radiography, daily bloods, etc., the treatment is often delayed. The aetiology is an important point
because, with the exception of some chronic respiratory and immunosuppressed patients, adequate
respiratory samples are often not obtained [10]. It is also very relevant that many of the antibiotic choices
that have been published in international guidelines, while they also refer to hospital-acquired pneumonia,
are very heterogeneous and treatment choices are randomly assigned depending on the attending team
[11]. The emergence of antibiotic stewardship teams has helped in making adequate antibiotic choices
based on the patient’s risk factors, shortening treatment duration and ensuring de-escalation in a timely
manner [12].

Aims and challenges
The European Network for ICU-Related Respiratory Infections (ENIRRIs) CRC was created in 2015 with
the participation of 10 European countries with a good geographic representation, under the ERS
Respiratory Infections Assembly. The ENIRRIs CRC started with the aim of supporting experienced
research groups in the fields of epidemiology, aetiology, microbiology, pathophysiology, clinical
management and prognosis of respiratory infections affecting critically ill patients. In 2017, the ENIRRIs
became a more global network, including countries in Latin America [13].

The aim of the network has been to tackle several questions regarding diagnosis, treatment and general
management of critically ill patients affected with a respiratory tract infection. One of the lessons learned
from the past when analysing results of international networks has been the role of differentiating risk
factors that were not included in previous guidelines. A good example is the role of the ecology of the
pathogens in decision-making, in order to allow a “think global, act local” approach [14]. This is particularly
relevant in order to constrain antibiotic pressure in settings with reasonably low rates of resistant pathogens.
In previous guidelines on treatment of nosocomial infections, there was a broad recommendation depending
on risk factors such as early- versus late-onset episodes and previous antibiotic consumption. Nowadays,
major guidelines, both American and European, have made recommendations based on organ severity,
e.g. for acute kidney injury, acute respiratory distress syndrome and septic shock in the American guidelines,
and for ecology and septic shock in the European guidelines, in order to determine the likelihood of
potentially resistant pathogens [11, 15].

Particularly important in recent years has been the study of the continuum from colonisation to infection
and from VAT to VAP. Recent research has shown that progression from VAT to VAP is frequent, based
on prospective and retrospective studies. Appropriate antibiotic treatment has been repeatedly found as the
only factor independently associated with reduced risk for transition from VAT to VAP [16–18]. The
number of patients with VAT needed to treat to prevent one episode of VAP has been shown to be around
five. VAT has been largely criticised as a non-existent entity and where there is no doubt that it exists, the
criteria for diagnosis have not been widely agreed by all the scientific community. The lack of
consolidation on radiography has been taken as the core element from diagnosis, along with other aspects
such as inflammatory response, aetiology and sputum characteristics. There are also potential links
between VAT diagnosis and higher antibiotic consumption, and terms have emerged that clearly don’t
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FIGURE 1 Complexity of infections in critical care. HAP: hospital-acquired pneumonia; ICUAP: intensive care
unit-acquired pneumonia; MV-LRTI: mechanically ventilated lower respiratory tract infection; VAP:
ventilator-associated pneumonia; VAT: ventilator-associated tracheobronchitis.
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help clinical decision-making, such as “ventilator-associated event” and “infection-related ventilator-
associated complication”, which have been proposed just for epidemiological purposes. Another important
point is that we now have a better physiopathological understanding of local infection and inflammation
within the lower respiratory tract, and recently some studies have discovered gene expression routes
that are linked to an inadequate host response [19, 20]. This ultimately results in an impaired host
response that can develop into either VAT or VAP and thus give rise to different associated morbidity and
mortality rates.

In the last decade, resistant strains have been emerging, some of them resistant to all antibiotic classes
[21]. Since the early 1990s, we have known of the emergence of a variety of β-lactamases with a wide
spectra of substrate specificity, which illustrate the drug resistance mechanisms. Three major groups of
these enzymes have usually been distinguished: class C cephalosporinases (AmpC), extended-spectrum
β-lactamases and different types of β-lactamases with carbapenemase activity, of which the so-called class
B metallo-β-lactamases have been of the greatest concern in the last decade. In addition, the number of
Gram-positive resistant pathogens has decreased, with some big concerns about the rising rates of both
community and nosocomial methicillin-resistant Staphylococcus aureus a decade ago [22]. The ENIRRIs
CRC will also attempt to determine the potential morbidity and mortality attributable to different grades
of resistance, based on resistance grades for which there has so far been no consensus reached: terms such
as “multidrug-resistant”, “extreme-drug resistant”, “extensive, extensively or extremely-drug resistant” and
“pandrug-resistant”, which characterise resistance in multidrug-resistant organisms. The main goal will
also be to determine 28- and 90-day mortality depending on the resistance patterns and find out whether
the microbiology is comparable in four different populations: HAPNV, VHAP, VAT and VAP.

Past achievements and future plans
In summary, the CRC has confirmed participation of centres of excellence from different countries to
ensure wide representation and participation. The CRC has been working with a robust database that
highlights the objectives of the ENIRRIs project. The website will facilitate secure data sharing through a
secure web interface (called “Safe Haven”). The network has previously conducted a scoping review to
develop common protocols for data collection, as well as agreements and tools for data sharing agenda
under the ENIRRIs members’ task force. Following network meetings, the network has included more
than 800 patients so far, with respiratory infections in critical care settings. The CRC will write and submit
a “roadmap”, which will be a consensus document outlining the research priorities for respiratory
infection research in critical care settings, such as the major concerns about multidrug-resistant pathogens.
The network will work in collaboration with other organisations, industry and public funding agencies.

The first results of the ENIRRIs CRC, describing colonisation and infection and local epidemiology
patterns, will be completed by the end of the study period and compiled in a final document. To join and
get further information about ENIRRIs, please contact the authors of this editorial. There is a need to
develop an ongoing and sustainable network to provide real-time data across critical care settings in high-,
middle- and low-income countries, in accordance with current gross national income.
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