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Bahareh, la délicatesse, quelle joie que tu nous ais rejoints ! Je suis admirative de ta force et de ton parcours, merci pour ton amour, pour tes doigts de fée et pour avoir porté notre Goli chérie (bon ok merci un peu aussi à Ali pour ça 😉) associated with a high mortality rate, ranging from 13.7 to 30 %(1-7).These patients are usually male exhibiting multiple comorbid conditions (COPD, heart failure) [START_REF] Arancibia | Importance of Legionella pneumophila in the Etiology of Severe Community-Acquired Pneumonia in Santiago, Chile[END_REF][START_REF] Restrepo | A comparative study of communityacquired pneumonia patients admitted to the ward and the ICU[END_REF]. Streptococcus pneumoniae remains the first pathogen incriminated in severe CAP, followed by Legionella, Pseudomonas aeruginosa,

A

Mycoplasma pneumoniae, Gram negative bacilli, Chlamydia pneumoniae, Staphyloccocus aureus, and

Influenza A virus [START_REF] Mongardon | Epidemiology and outcome of severe pneumococcal pneumonia admitted to intensive care unit: a multicenter study[END_REF][START_REF] Arancibia | Importance of Legionella pneumophila in the Etiology of Severe Community-Acquired Pneumonia in Santiago, Chile[END_REF][START_REF] Quah | Impact of microbial Aetiology on mortality in severe community-acquired pneumonia[END_REF][START_REF] Restrepo | A comparative study of communityacquired pneumonia patients admitted to the ward and the ICU[END_REF][START_REF] Walden | Patients with community acquired pneumonia admitted to European intensive care units: an epidemiological survey of the GenOSept cohort[END_REF][START_REF] Cillóniz | Communityacquired polymicrobial pneumonia in the intensive care unit: aetiology and prognosis[END_REF][START_REF] Voiriot | Viral-bacterial coinfection affects the presentation and alters the prognosis of severe community-acquired pneumonia[END_REF]. However, no organism is identified 17 to 46% of severe CAP [START_REF] Arancibia | Importance of Legionella pneumophila in the Etiology of Severe Community-Acquired Pneumonia in Santiago, Chile[END_REF][START_REF] Quah | Impact of microbial Aetiology on mortality in severe community-acquired pneumonia[END_REF][START_REF] Walden | Patients with community acquired pneumonia admitted to European intensive care units: an epidemiological survey of the GenOSept cohort[END_REF][START_REF] Torres | Challenges in severe community-acquired pneumonia: a point-of-view review[END_REF][START_REF] Cillóniz | Communityacquired polymicrobial pneumonia in the intensive care unit: aetiology and prognosis[END_REF][START_REF] Voiriot | Viral-bacterial coinfection affects the presentation and alters the prognosis of severe community-acquired pneumonia[END_REF][START_REF] Lim | Impact of bacterial and viral coinfection in community-acquired pneumonia in adults[END_REF].

These past few years the contribution of viruses in the outcome of severe community-acquired pneumonia has been debated. Several studies have shown that respiratory viruses could be incriminated in up to 17-72% of severe CAP (4,9,11-13) and were associated with increased mortality [START_REF] Quah | Impact of microbial Aetiology on mortality in severe community-acquired pneumonia[END_REF][START_REF] Cillóniz | Communityacquired polymicrobial pneumonia in the intensive care unit: aetiology and prognosis[END_REF][START_REF] Lim | Impact of bacterial and viral coinfection in community-acquired pneumonia in adults[END_REF][START_REF] Fisher | A Prospective One-Year Microbiologic Survey of Combined Pneumonia and Respiratory Failure[END_REF].

Additionally, viral-bacterial coinfections have been reported and seem responsible for higher hospital mortality. In Quah and al. study, 15.3% of viral-bacterial coinfections were found with an OR for hospital mortality at 13.99 (4).

Early administration of broad spectrum antibiotics is recommanded and these are considered adequate in 84% of patients, according to Arancibia and al. However, in this same study, only 56% of atypical pathogens were covered (3). Therefore, a quick microbiological diagnosis might benefit these patients.

New microbiological technologies such as respiratory panels Polymerase Chain Reactions (PCRs) have been increasingly developed in the last decade, and their use to quickly find the responsible pathogen is expanding. However, the impact of these technologies on the aetiological diagnosis of severe CAP is still a topic of investigation.

The aim of this study was to describe the local ecology of severe community-acquired pneumonia admitted to ICU in a teaching hospital. The secondary objectives were to assess the impact of integrating new microbiological technologies on the diagnostic strategy of severe CAP and its theoretical impact on antimicrobial strategy, and to report the prevalence of viral-bacterial coinfections and its impact on mortality.

METHODS

Study design

We conducted a single center retrospective study at the University Hospital of Nîmes, France. The cohort included 104 patients from January 2018 to March 2019. This study was approved by the institutional review board. Due to the non-interventional design of the study, informed consent was waived and only a letter of information was sent to all participants (IRB No. 21.0030).

Inclusion criteria were as follows : patients over 18 years old who were admitted in ICU for severe community-acquired pneumonia according to IDSA/ATS criteria (15) (Appendix 1) and for whom a respiratory sample (for rapid diagnostic test) and urinary antigens for Legionella pneumophila serogroup 1 were available.

Patients under 18 years old or pregnant, non ICU patients, hospital acquired pneumonia or patients refusing to participate were excluded.

The primary endpoint of this analysis was the proportion of each pathogen identified in the respiratory samples. The secondary endpoints were the proportion of patients for whom respiratory panel molecular tests indicated a modification of the antimicrobial therapy, the proportions of patients with coinfections and mortality at 28 days and 3 months.

Clinical and laboratory data collection

All electronic medical records were reviewed for clinical and laboratory data. If any data or test was repeated during the first 24 hours within ICU admission, the most severe value was recorded for analysis.

The following variables were recorded: age; sex; smoking and alcohol habits; comorbidities (Charlson's score was calculated); type of ventilatory support needed at admission; PaO2/FiO2 at admission; length of invasive mechanical ventilation if needed; number of days alive without invasive mechanical ventilation, catecholamine and renal replacement therapy at day 7 and day 28; initial antibiotic treatment;

28 days and 3 months mortality rate; length of ICU stay. Complet blood count, C-reactive protein, natremia, blood urea nitrogen, plasma creatinine, arterial lactate were also recorded. Chest radiography findings were classified into one of the following patterns: alveolar and/or interstitial infiltrates, bilateral infiltrates or not and by the presence of pleural effusion. Assessment of illness severity was performed according to the SOFA and SAPS II scores [START_REF] Gall | A new Simplified Acute Physiology Score (SAPS II) based on a European/North American multicenter study[END_REF][START_REF] Vincent | The SOFA (Sepsisrelated Organ Failure Assessment) score to describe organ dysfunction/failure. On behalf of the Working Group on Sepsis-Related Problems of the European Society of Intensive Care Medicine[END_REF]. All microbiologic data resulting from the samples drawn at ICU admission were also recorded.

On the respiratory samples, to assess the presence of viruses and atypical pathogens, we performed two additional molecular tests (respiratory panels Seegene PCR and Legionella PCR) and a specific Legionella culture.

Study data were collected and managed using REDCap electronic data capture tools hosted at Nîmes' university hospital [START_REF] Harris | Research electronic data capture (REDCap)-A metadata-driven methodology and workflow process for providing translational research informatics support[END_REF][START_REF] Harris | The REDCap consortium: Building an international community of software platform partners[END_REF]. REDCap (Research Electronic Data is a secure, web-based software platform designed to support data capture for research studies, providing 1) an intuitive interface for validated data capture; 2) audit trails for tracking data manipulation and export procedures; 3) automated export procedures for seamless data downloads to common statistical packages; and 4) procedures for data integration and interoperability with external sources.

Laboratory testing for bacteria and viruses (Appendix 2)

All patients had at least one respiratory sample on ICU admission (sputum, bronchial aspiration, protected bronchial sample or broncho-alveolar lavage) and urinary antigens for Legionella pneumophila serogroup 1 collected at admission. Urinary antigens for Streptococcus pneumoniae were also looked for in most cases and blood samples were drawn for aerobic and anaerobic blood culture.

The microbiological tools on ICU admission included:

-Gram staining and culture of respiratory sample -aerobic and anaerobic blood culture -Legionella pneumophila serogroup 1 urinary antigen. 

Statistical analysis

Continuous variables were expressed in medians (inter-quartile ranges, IQR) when discrete variables were expressed in counts (percentages).

RESULTS

One-hundred and four patients were included in the study (Figure 1). The majority of patients were men (64%) and the mean age was 67 years old (IQR 16 years). More than half of the patients had either cardiovascular or respiratory conditions (58% and 55% respectively) and two third were smokers or previous smokers (36% and 33% respectively). A third of them had an immunodeficiency (31%) including 26 patients with malignancies, 17 had an immunosuppressive treatment and 2 were splenectomised . The median Charlson score was 4 (IQR 3). General characteristics of patients are shown in Table 1. 

Patient outcome

Almost three quarters of patients with severe CAP had a PaO2/FiO2 ratio under 300 mmHg at admission.

More than half of the patients required invasive mechanical ventilation within the first 24 hours, 78 (75%) needed it at some point during the stay when 21 (20%) required high flow oxygen as the maximum respiratory support. The number of days alive without invasive mechanical ventilation was 2 days (IQR 6,5 days) by the 7 th day and 18 days (IQR 24 days) by the 28 th . The median length of invasive mechanical ventilation was 5 days (IQR 9,8 days) and the median length of stay in ICU was 9 days (IQR 13,3 days).

Overall, patients had severe infections with a median SAPS II score at ICU admission of 46,5 (IQR 24,5) and median SOFA score at 6 (IQR 5).

The number of days alive without renal replacement therapy was 7 at day 7 (IQR 0 days) and 28 at day 28 (IQR 16 days). For vasopressive support the number of days alive without catecholamine was 3 days by (6%), Escherichia coli (5%) and herpesviridae (5%) (Table 3).

Blood culture samples were drawn in 86 (83%) cases and bacteria was identified in 12 cases (12% of our cohort). The three most frequent pathogens were Streptococcus pneumonia (25%), Staphylococcus aureus (17%) and Escherichia coli (17%) (Table 3).

A summary of tests and positive findings can be found in Table 4. 

Impact of the use of respiratory panel PCR on treatment

The median duration of antimicrobial therapy was seven days (IQR 3 days). Antimicrobial therapy was adapted in 51% of patients during their ICU stay.

Among the twenty-eight patients for whom the systematic use of respiratory panel PCR would have changed the antimicrobial strategy, eighteen would have their antibiotic duration shortened and eight would benefit from the introduction of oseltamivir (Figure 4). 

DISCUSSION

In this cohort of severe CAP, we report a 67% rate of documented severe CAP which is similar to previous studies (54-71%) [START_REF] Arancibia | Importance of Legionella pneumophila in the Etiology of Severe Community-Acquired Pneumonia in Santiago, Chile[END_REF][START_REF] Quah | Impact of microbial Aetiology on mortality in severe community-acquired pneumonia[END_REF][START_REF] Walden | Patients with community acquired pneumonia admitted to European intensive care units: an epidemiological survey of the GenOSept cohort[END_REF][START_REF] Cillóniz | Communityacquired polymicrobial pneumonia in the intensive care unit: aetiology and prognosis[END_REF][START_REF] Lim | Impact of bacterial and viral coinfection in community-acquired pneumonia in adults[END_REF][START_REF] Tsai | Epidemiology and Microbiology of Severe Community-Acquired Pneumonia in Central Australia: A Retrospective Study[END_REF]. The systematic use of molecular testing methods permitted to either diagnose or sharpen the diagnosis of 27% of severe CAP in our study. Among the severe CAP with a confirmed aetiological diagnosis, 50% implicated viruses (33,7% of the whole population). The use of PCR has increased detection of viruses that are difficult to identify with conventional methods, including rhinoviruses, human coronaviruses and human metapneumovirus. As a result, the overall prevalence of respiratory viral infections in PCR studies is generally higher than for studies in which PCR was not implemented. The high proportion of viruses reported in the present study adds to the growing evidence of their implication in severe CAP [START_REF] Quah | Impact of microbial Aetiology on mortality in severe community-acquired pneumonia[END_REF][START_REF] Lim | Impact of bacterial and viral coinfection in community-acquired pneumonia in adults[END_REF][START_REF] Arabi | Critical care management of adults with community-acquired severe respiratory viral infection[END_REF][START_REF] Piralla | Frequency of respiratory viruses among patients admitted to 26 Intensive Care Units in seven consecutive winter-spring seasons (2009-2016) in Northern Italy[END_REF][START_REF] Van Someren Gréve | Respiratory Viruses in Invasively Ventilated Critically Ill Patients-A Prospective Multicenter Observational Study[END_REF] and highlights the risk of underestimation when viral PCRs are not integrated in CAP diagnosis strategy. In Arabi and colleagues' review, respiratory viral infections accounted for 17-53% among critically ill patients [START_REF] Arabi | Critical care management of adults with community-acquired severe respiratory viral infection[END_REF]. Whether these viral severe CAP should be treated with preventive or therapeutic antiviral therapy remains a matter of debate [START_REF] Cowley | Safety and Efficacy of Antiviral Therapy for Prevention of Cytomegalovirus Reactivation in Immunocompetent Critically Ill Patients: A Randomized Clinical Trial[END_REF].

Influenza A/B were the most frequent pathogens found in our population followed by Streptococcus pneumonia and rhinovirus. This is similar to those detected by Quah and al (4) and more widely to the most frequent pathogens found in the literature of severe CAP [START_REF] Torres | Challenges in severe community-acquired pneumonia: a point-of-view review[END_REF][START_REF] Voiriot | Viral-bacterial coinfection affects the presentation and alters the prognosis of severe community-acquired pneumonia[END_REF][START_REF] Jain | Community-Acquired Pneumonia Requiring Hospitalization among U.S. Adults[END_REF][START_REF] Piralla | Frequency of respiratory viruses among patients admitted to 26 Intensive Care Units in seven consecutive winter-spring seasons (2009-2016) in Northern Italy[END_REF]. Rhinovirus was the first virus implicated in virus-bacterial coinfections contrary to Lim and al.'s study that found respiratory syncytial virus as the most frequent virus in these coinfections [START_REF] Lim | Impact of bacterial and viral coinfection in community-acquired pneumonia in adults[END_REF]. This might be explained by the fact that Lim's study was not specific to severe community-acquired pneumonia but concerned all hospitalized CAP. Accordingly to the literature, the most frequent bacteria found is Streptococcus pneumoniae and it is also commonly associated with bacteremic pneumonia [START_REF] Walden | Patients with community acquired pneumonia admitted to European intensive care units: an epidemiological survey of the GenOSept cohort[END_REF][START_REF] Cillóniz | Communityacquired polymicrobial pneumonia in the intensive care unit: aetiology and prognosis[END_REF][START_REF] Lim | Impact of bacterial and viral coinfection in community-acquired pneumonia in adults[END_REF][START_REF] Tsai | Epidemiology and Microbiology of Severe Community-Acquired Pneumonia in Central Australia: A Retrospective Study[END_REF]. Alongside, the use of molecular assays pointed out two additional Legionella severe CAP. Those were due to Legionella spp. This study was not designed to evaluate the interest of systematic molecular Legionella tests in patients admitted in the ICU for severe CAP, however this result is noteworthy and asks for additional studies. In this line, Gatsby and al. evaluated the systematic use of Legionella molecular testing in patients with severe pneumonia hospitalized in ICU or hematology-oncology ward or in patients with atypical pneumonia on specific this cohort (mostly due to malignancy, chemotherapy or corticosteroids) might have increased the presence of viral infections. However, the reported viral and co infections rates are consistent with the literature. Second, due to the small sample size, we could not assess the risk factors for bacterial-viral coinfections. Third, due to the retrospective nature of this study, the microbiological investigations were not standardized. A PCR was reported for each included patient because it was the criteria for patient screening, however, additional microbiological testing were performed on a convenient sampling. Finally, it would have been interesting to analyze the impact of a systematic use of molecular assay on therapeutics and patient outcome to better determine beneficial effects of implementing these rapid molecular diagnostic tools at bedside.

In conclusion, the positive aetiological diagnosis of severe CAP with the use of molecular assays was 67% in the present study. The three most frequent pathogens were influenza A/B virus, Streptococcus pneumonia and rhinovirus. Using respiratory panel PCR tests on all samples permitted 27% more diagnosis and viral aetiology accounted for 50% of severe CAP with a determined pathogen. Therefore, the routine use of respiratory panel PCR could help in determining the aetiology of severe CAP (especially for viruses and Legionella) but the cost effectiveness of such strategy should be evaluated in a prospective cohort.
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  respiratory panel PCR (Allplex TM Respiratory Panel (RP) 1 to 4, Seegene) looking for viruses and atypical bacteria -Legionella PCR (R-DiaLeg TM , Diagenode diagnostics) and specific culture for Legionella. Most patients underwent Streptococcus pneumonia urinary antigen testing as well. If the doctor in charge felt it was necessary, some patients initial evaluation also included GeneXpert® Flu/VRS PCR, Pneumocystis jiroveci and Herpesviridae tests.
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 1 Figure 1. Flow chart
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 3 Figure 3. Mortality by day 28 and month 3 according to the type of infection
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 4 Figure 4. Theoretical impact of a systematic use of respiratory panel PCR on treatment
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Et merci à toi, Fabian, qui veille sur moi et m'accompagne chaque instant. (4,9,11-13) et qu'ils sont associés à une augmentation de la mortalité (4,8,10,14). De plus, des coinfections virus-bactéries ont été rapportées et semblent responsables d'une surmortalité hospitalière. Dans l'étude de Quah et al, 15.3 % de co-infections sont retrouvées avec une augmentation de la mortalité hospitalière (OR 13.99) (4). L'administration d'une antibiothérapie large spectre est initiée au plus tôt et semble adaptée dans 84 % des cas selon Arancibia et al. Cependant, dans cette même étude, seul 56 % des bactéries atypiques étaient couvertes (3). Ainsi, un diagnostic microbiologique rapide pourrait bénéficier à ces patients. De récentes techniques microbiologiques, comme les Polymerase Chain Reactions (PCR) à spectre respiratoire, ont été de plus en plus développées cette dernière décennie, et leur utilisation pour détecter rapidement le pathogène responsable est de plus en plus large. Cependant, leur intérêt dans l'arsenal diagnostique des PAC graves est encore un domaine d'investigation. des PAC graves et d'en observer l'impact théorique sur le traitement, et de décrire la prévalence des coinfections virus-bactéries et leur impact sur la mortalité.

Epidemiology

Table 1 . General characteristics of patients with severe CAP (n=104)

 1 

	Characteristics

aureus (6%) (including 2 methicillin-resistant S. aureus), Pseudomonas aeruginosa (6%), Legionella spp.

Table 2 . Clinical features and evolution of patients with severe CAP Clinical features in the first 24 hours

 2 

	Values (n=104)

$ Some patients required different supports during the first 24h, therefore the categories are not exclusives SAPS : simplified acute physiologic score

[START_REF] Gall | A new Simplified Acute Physiology Score (SAPS II) based on a European/North American multicenter study[END_REF]

, SOFA : sepsis-related organ failure assessment

[START_REF] Vincent | The SOFA (Sepsisrelated Organ Failure Assessment) score to describe organ dysfunction/failure. On behalf of the Working Group on Sepsis-Related Problems of the European Society of Intensive Care Medicine[END_REF]

, HFO : high flow oxygen # 1 missing data * 7 missing data

ABSTRACT Introduction:

Severe community-acquired pneumonia (CAP) is a common cause of hospitalization in ICU with a high mortality rate, and the incrimination of viruses is an ongoing topic. The aim of the study was to describe the ecology of severe CAP in our ICU, to assess the impact of molecular testing on aetiological diagnosis and to report the prevalence of coinfections.

Methods:

A single center retrospective study on adult patients admitted in ICU for severe CAP and matching the IDSA/ATS criteria. Available respiratory sample and Legionella urinary antigen test were compulsory. In addition to the laboratory results available, we performed a systematic respiratory panel PCR and legionella culture. The primary endpoint was the proportion of each pathogen identified in the respiratory samples. The secondary endpoints were the proportion of patients for whom respiratory panel molecular tests had an impact on diagnosis and indicated a theoretical modification of the antimicrobial therapy, the proportions of patients with coinfections and mortality.

Results: A total of 104 patients were included with a median SAPS II score of 46.5 (IQR 24.5). Severe CAP were documented in 67% cases. The most frequent pathogens were influenza A/B, Streptococcus pneumoniae and rhinovirus. Systematic use of respiratory panel molecular testing benefited to the diagnosis of 28 patients (27%) with 20 cases of viral induced severe CAP and 8 cases of coinfections. It is worth noting that 2 of 6 Legionella severe CAP were only detected by the PCR, these were due to Legionella spp. Overall mortality reached 39% by the 3 rd month.

Conclusion:

Two third of the population had a positive aetiological diagnosis and the mortality was high.

The three most frequent pathogens were influenza viruses, Streptococcus pneumoniae and rhinovirus.

Using respiratory panel PCR tests on all samples helped to improve diagnosis and showed that viral aetiologies were frequent in this cohort of severe CAP.

Keywords: severe community-acquired pneumonia, intensive care, pneumonia, microbiology, coinfection, pcr, molecular test 

Respiratory panel PCR impact on severe CAP diagnosis

The type of pathogens identified by combining respiratory panel PCR and legionella PCR are represented in Figure 2.

On the 38 cases of infection involving bacteria 7 were due to atypical bacteria (15,8%). These were mostly

Legionella severe CAP (6 cases) and in one case, an atypical mycobacteria was identified. Among the The systematic use of a respiratory panel PCR contributed to the diagnosis of 28 patients (27%) which had not or had an incomplete diagnosis. We mostly found viral related severe CAP (20 cases) and 8 cases of viral-bacterial coinfections. The most frequent viruses found were influenza virus A and B followed by rhinovirus. This last one was the most frequently involved in coinfections. Details on the viruses involved are found in Table 5.

Type of infection and mortality

Among the 70 cases with a microbiological diagnosis, 28 were due to bacterial pathogen only (40%), 26

were viral-only severe CAP (37%), 12 were coinfections (17%) and 4 were fungal-only severe CAP (6%).

Coinfections included 9 viral-bacterial severe CAP (75%) and 3 fungal-bacterial severe CAP (25%). So viruses were detected in 50% of severe CAP with a microbiological diagnosis (34% of all severe CAP).

Out of 28 bacterial-only severe CAP 13 had died by day 28 and 14 by the third month (46% and 50% respectively). 7 deaths by day 28 and 8 by the third month were deplored in the viral-only group (27% and 31% respectively) whereas 5 deaths by day 28 and 6 by the third months in the coinfection group (42% and 50 respectively). In the fungal-only group 3 patients died (75%). Mortality rate according to the type of infection is shown in Figure 3. CMV: cytomegalovirus, HSV: Herpes Simplex Virus, RSV: Respiratory Syncytial Virus request, and found greater diagnosis of Legionella pneumophila and Legionella species. The authors concluded on its useful addition when applied in a well-defined algorithm [START_REF] Gadsby | Molecular diagnosis of Legionella infections -Clinical utility of front-line screening as part of a pneumonia diagnostic algorithm[END_REF].

Within our population coinfections accounted for 11,5% of all severe CAP which is similar to the study findings reported by Quah and colleagues in their retrospective cohort study and Cilloniz and al in their prospective cohort [START_REF] Quah | Impact of microbial Aetiology on mortality in severe community-acquired pneumonia[END_REF][START_REF] Cillóniz | Communityacquired polymicrobial pneumonia in the intensive care unit: aetiology and prognosis[END_REF] and lower than the prevalence reported by Voiriot et al. [START_REF] Voiriot | Viral-bacterial coinfection affects the presentation and alters the prognosis of severe community-acquired pneumonia[END_REF].Strong variations in the distribution of viral species according to the studied population, seasonality, and geographic areas have been observed. Mortality in co-infected patients was high (50%) emphasizing the increased pathogenicity of the interaction of bacteria and viruses in severe CAP [START_REF] Voiriot | Viral-bacterial coinfection affects the presentation and alters the prognosis of severe community-acquired pneumonia[END_REF].

According to pathogens detection allowed by the respiratory panel, antibiotics could have been stopped earlier and some patients could have beneficiated from oseltamivir if molecular methods had been applied. According to Arabi and al.'s 2020 recommendations oseltamivir should be used for all hospitalized patients regardless of illness duration prior to hospitalization even though the greatest benefit on reduction of mortality happens if administered early [START_REF] Torres | Challenges in severe community-acquired pneumonia: a point-of-view review[END_REF][START_REF] Arabi | Critical care management of adults with community-acquired severe respiratory viral infection[END_REF].

However, as respiratory panel PCRs may not include some pathogens involved in severe CAP such as Pseudomonas aeruginosa, combining respiratory panel PCRs with conventional methods for the detection of respiratory pathogens should remain the rule [START_REF] Quah | Impact of microbial Aetiology on mortality in severe community-acquired pneumonia[END_REF][START_REF] Gadsby | Comprehensive Molecular Testing for Respiratory Pathogens in Community-Acquired Pneumonia[END_REF]. Worth noting, in the present cohort we found 11% of nosocomial pathogens such as methicillin-resistant Staphylococcus aureus and Pseudomonas aeruginosa. In these situations, initial antibiotic therapy recommendations may fail to provide adequate antimicrobial therapy.

In the present study, death occurred in one third of the population confirming the results from previously published studies on severe CAP [START_REF] Mongardon | Epidemiology and outcome of severe pneumococcal pneumonia admitted to intensive care unit: a multicenter study[END_REF][START_REF] Restrepo | A comparative study of communityacquired pneumonia patients admitted to the ward and the ICU[END_REF][START_REF] Walden | Patients with community acquired pneumonia admitted to European intensive care units: an epidemiological survey of the GenOSept cohort[END_REF]. The difference in mortality rate between studies is mainly explained by the variability in patient severity. Although IDSA/ATS criteria appear to be the most pragmatic severity tool in CAP [START_REF] Torres | Challenges in severe community-acquired pneumonia: a point-of-view review[END_REF], definition of severe community-acquired pneumonia and criteria for ICU admission still widely varied [START_REF] Quah | Impact of microbial Aetiology on mortality in severe community-acquired pneumonia[END_REF][START_REF] Cillóniz | Communityacquired polymicrobial pneumonia in the intensive care unit: aetiology and prognosis[END_REF].

We acknowledge several limitations of the present study. First, this is a single center retrospective study, thus, results cannot be generalized to all ICUs. Alongside, the high proportion of immunodepression in -Gram-staining is often the first test performed, 3 steps (crystal violet dye, fixation with iodine and decoloration) are followed to assess for positivity (microorganisms with higher peptidoglycan content) or negativity (microorganisms with higher lipid content) and fuschin stain is used for an easier identification of Gram-negative bacteria -Culture uses growth media containing nutrients to isolate pathogens. Here a selective media, BCYE (Buffered Charcoal Yeast Extract), was also used to assess for Legionella species.
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