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Abstract:

During the virtual European Respiratory Society (ERS) Congress 2020, early career members
summarised the sessions organised by the Respiratory Intensive Care Assembly. The topics covered
included diagnostic strategies in patients admitted to the Intensive Care unit (ICU) with acute
respiratory failure, with a focus on patients with interstitial lung disease and for obvious reasons,
SARS-CoV?2 infection. These sessions are summarised in this paper, with take-home messages
highlighted.



A. State-of-the-art session: respiratory critical care

1. The role of chest computed tomography scanning in the differential diagnosis of acute

respiratory failure in ventilated patients. M. Prokop (Nijmegen, Netherlands)

According to M. Prokop, chest computed tomography (CT) scans can be used as a ‘problem solver’
to identify causes of acute respiratory failure (ARF) when a diagnosis cannot be established from the
initial chest X-ray or ultrasound. M. Prokop was supportive of the use of inspiratory chest CT scans
with a narrow slice width of 0.5 to 1mm, multiplane reconstructions and intravenous contrast injection;
intravenous contrast differentiates pleural disease from intrapulmonary disease e.g. atelectasis from
consolidation. He also suggested the use of expiratory chest CT scans in cases where air trapping
is suspected. The speaker reminded us that except in low-dose CT, all contemporary chest CT scan
now create high-resolution images and use radiation doses lower than natural background radiation
(except for larger patients).

Different clinical situations were then described by M Prokop: on a chest X-ray, the absence of air
bronchogram does not indicate extrapulmonary disease, and the volume of a pleural effusion must
be greater than 200 ml to be visualized. In pleural effusions, ultrasound predicts drainage success
better than CT [1, 2]. However, chest scans can differentiate empyema (obtuse angle with the pleura)
from subpleural abscesses (acute angle); broncho-pleural fistula is a complication of pneumonia and
may be suspected if air is observed within areas of in the consolidation. Chest CT scans are also the
diagnostic gold standard for pulmonary embolism, and can be useful in estimating the size and extent
of pneumothoraces or barotrauma, including in acute respiratory distress syndrome (ARDS), and in

visualising interstitial and mediastinal emphysema..

However, chest CT scans are of modest utility in discriminating between other clinical conditions e.g.
between edema, pneumonia, ARDS and organizing pneumonia, and in such cases additional clinical
information is required. Ventral consolidations are however more typical for pneumonia, and

symmetrical or moving consolidations are more suggestive of edema.

Take-home messages

e Chest CT scans are excellent in distinguishing atelectasis from other causes of
consolidation, distinguishing consolidations, pleural from parenchymal disease, and in the
diagnosis of pulmonary embolism and infarct

e Chest CT scans are of modest utility in identifying the cause of consolidation (e.g. organizing

pneumonia, pulmonary hemorrhage, ARDS, edema)
e Chest CT scans are less useful in the differential diagnosis of pneumonia and predicting

treatment outcomes of complex pleural effusions.



2. Role of broncho-alveolar lavage and lung biopsy in the diagnosis of acute respiratory

failure in intensive care unit patients. V. Poletti (Forli, Italy)

According to V. Poletti the most common causes of acute respiratory failure are ARDS and infections,
but the two entities can overlap as infections can cause ARDS. There are histopathological
differences between ARDS and others entities that may mimic it, such as idiopathic acute interstitial
pneumonia, acute exacerbation of interstitial lung disease, organizing pneumonia, anti-GBM
antibody disease, granulomatosis with polyangiitis, diffuse alveolar haemorrhage, acute

hypersensitivity pneumonitis and acute hypereosinophilic pneumonia [3].

In patients with hypoxic respiratory failure, a bronchoscopy with broncho-alveolar lavage (BAL)can
be considered only after clinical, biological, and radiological assessments have been performed.
The most frequent side effects are fever and hypoxia, especially with large volume instillations.
Rarely complications occurs such as hypoxemia, hypotension, bradycardia, haemoptysis,
pneumothorax, bronchospasm, bleeding, takotsubo cardiomyopathy and acute exacerbations of

interstitial lung disease (ILD) [4].

Diffuse alveolar damage (DAD) is the histological term used to describe specific changes that occur
during acute lung injury. The pathological alterations observed in DAD vary depending on the interval
between the onset of symptoms and the time of cyto-histological lung sampling. The early exudative
stage of DAD is characterized by oedema and hyaline membrane formation. This progresses to a
proliferative stage in which there is hyperplasia of type Il pneumocytes, desquamation of alveolar
lining cells, and thickening of the interstitium with fibroblast proliferation. Fibrosis may then occur with

architectural destruction and honeycombing.

The cytopathological profile for DAD consists of more than 85% neutrophils, atypical type I
pneumocytes and amorphous extracellular material (hyaline membranes). Cytological profiles that
differ from this neutrophilic-predominant pattern should suggest ARDS mimics, for example diffuse
alveolar haemorrhage (blood-stained BAL fluid, hemosiderin loaded macrophages) or disseminated
malignancy [5]. Microbiological testing may identify a treatable cause of ARDS and has a high

diagnostic yield in the immunocompromised patient [6].

Lung biopsy should be considered when BAL does not lead to a diagnosis. The decision to perform
a lung biopsy should be made based on lung compliance and oxygenation, and consider, whether
specific procedures and therapies are available, and the anticipated time to biopsy. DAD is present
in the majority of patients with acute respiratory failure secondary to nonresolving ARDS and the
frequency of DAD does not differ across the three stages of ARDS [7]. Although some studies show
that open lung biopsy (OLB) provides a specific diagnosis in up to 84% of patients and leads to a

change in management in up to 73% of cases, the risk of complications is unclear with only two



studies reporting complication rates: these varied from 0 to 56% [8, 9] and the wide range may be
explained by differences in patient characteristics and definitions of complications. Studies
investigating. ARF studies did not compare differences in mortality between those who had an OLB
from those who had not. Alternatives to OLB are transbronchial (cryo)biopsy. Limited data suggest
that they have a high diagnostic yield with fewer complications than OLB [10] [11].

Take-home messages

e BAL can identify a specific diagnosis in a minority of cases but the greatest yield is in alveolar
filling processes. It is a relatively low risk technique in acutely ill patients

e When no diagnosis is made after BAL, lung biopsy may be indicated but it is mandatory to
discuss this on a case-by-case basis , taking into account the risk-benefit ratio

e Limited data suggest fewer complications in transbronchial cryobiopsy compared to open

lung biopsy

3. The future of pulmonary diagnostics in intensive care unit patients, L. Bos (Amsterdam,
Netherlands)

L. Bos first presented the diagnostic challenges in intensive care i.e., identifying the cause of
respiratory failure, understanding why a patient’s lung injury is not resolving, and knowing if the

patient is developing pneumonia.

Lung ultrasound (LUS), currently used as a dichotomous diagnostic test, should be used more
quantitatively, for example to describe the size of pleural effusions or the amount of pulmonary
oedema. Quantification of B-lines, either by manual scoring or by a computerized pre-processing
algorithm, correlates very well with measurements of extravascular lung water [12]. The effect of an
intervention can also be monitored by dynamic LUS. LUS Scoring for lung reaeration by chest CT
strongly correlates with scoring by LUS, suggesting that the latter could be used as a bedside tool to
monitor response to changes of ventilatory settings [13]. Another promising technique is the use of
contrast-enhanced LUS to examine peripheral consolidations: hypoechoic areas suggest the

absence of perfusion and the possibility of infarction [14].

Confocal lung endomicroscopy (CLE) is an imaging technique using a laser-based bronchoscopic
intervention that assesses the alveolar morphology in situ by detection of elastin in the extracellular
matrix. As it is difficult to differentiate between oedema, inflammation and underlying fibrosis on CT,
CLE can help by showing distortion of normal architecture, which is particularly prominent in fibrosis
[15].

Another promising tool is biological assessment. Breath contains hundreds of volatile metabolites

that can be reflective of pulmonary infection, pulmonary inflammation, and/or oxidative stress



response. A rapid bedside breath analysis by gas chromatography and mass spectrometry shows
potential as a biomarker in the diagnosis of ARDS and the exclusion of bacterial causes for

nosocomial pneumonia [16] [17].

Several “omics” techniques have been used to better phenotype patients and to provide rapid results.
The broad use of molecular techniques could improve diagnostic yield. Real-time metagenomic
sequencing of BAL fluid seems to be a more sensitive and faster way to identify the causative
pathogen in pneumonia compared to standard cultures [18] [19]. It can also show the diversity of the
lung microbiome, which predicts intensive care outcomes [20] [21] The use of transcriptomic profiles
has shown that inflammatory markers in the blood are not very well correlated with markers in the
lung. This is an additional argument to focus our diagnostic sampling on the lung [22]. These

techniques can also give us more data about the host response to inflammation.
Take-home messages

¢ Lung ultrasound have the advantage of instant clinical feedback and are easily repeatable

e Confocal lung endoscopy detects in vivo pathology and is easily repeatable. However, it only
provides a focal assessment and requires bronchoscopy

e Breath analysis provides rapid results but lacks specificity with sampling errors

e Comprehensive “omics” techniques are likely to be more accurate in providing a comprehensive
snapshot of disease but are time/labour sensitive and require sampling of the lower airway

B. Hot topics. Interstitial lung disease patients in the intensive care unit

1. Diagnostic procedures in ICU: bronchoscopy and bronchoalveolar lavage or tissue? C.

Ravaglia (Forli, Italy)

Hypoxic respiratory failure is a frequent cause of admission to ICU and contributes significantly to
morbidity and mortality. Diagnosis of lung infiltrates of unclear aetiology is a major challenge in ICU
[23] [24]. BAL may be performed when it is not possible to retain a definite diagnosis or identify a
specific cause after taking a complete history, physical examination, global clinical assessment,
chest CT scan, laboratory tests (including immunologic and serologic testing), echocardiography
and/or pulmonary artery catheterization). BAL is a relatively low risk technique, which is well
tolerated, easily performed with flexible bronchoscopy, and usually safely performed in acutely ill

patients [25].

Rapid on-site cytologic examination of BAL fluid may have a role in determining specific diagnoses
[26]. In patients with long-standing ILDs with new onset lung infiltrates admitted to ICU with acute
respiratory failure, BAL may be diagnostic only in a minority of cases (13%), and hospital mortality
and therapeutic management appear to be unchanged regardless of BAL findings [27]. The greatest

yield for BAL is obtained in patients with pathological alveolar filling processes (such as some



opportunistic infections, peripheral malignancies, alveolar proteinosis, alveolar haemorrhage, lipoid

pneumonia, etc.)

Cytologic analysis on BAL fluid is most useful for lung malignancies (particularly for adenocarcinoma
or tumours with lymphangitic growth patterns) and haematologic malignancies. Morphological
analysis may be implemented by immunocytochemical or molecular tests to identify the cell lineage
and the presence of monoclonality [5]. Total white cell count, differential cell counts, lymphocyte
subpopulations and immunohistochemistry are mostly used to identify ILDs and lymphomatous or
leukemic infiltrates.

As there are no established guidelines, the decision to perform a lung biopsy should be discussed
during multidisciplinary meetings and answer the following questions: 1) Could the biopsy provide a
specific diagnosis which is of benefit to the patient? 2) Could the patient tolerate further insult to lung
compliance and oxygenation? The timing and procedure used to perform the biopsy should also be
discussed [28].

Open lung biopsy is rarely performed in ICU patients because of poor physiological conditions of
most patients and because DAD has traditionally been considered the pathological signature of
ARDS thus making the biopsy appear less necessary [29]. However, in reality the sensitivity and
specificity of DAD for ARDS is low [7]. The most frequent therapeutic change implemented after
biopsy is the decision to initiate, continue, adjust the dose or stop the administration of steroids, but

management of antimicrobials and end-of-life decision-making are also important [8, 9].

There is a need for a prospective multicentred, randomised controlled trial evaluating the survival

benefit of lung biopsy for patients with ILF, acute respiratory failure and lung infiltrates.
Take-home messages

e Bronchoscopy is a relatively low-risk technique. It may have an important role in the ICU,

particularly in the diagnosis of alveolar filling processes.

e When no definite diagnosis is obtained after BAL, lung biopsy may be indicated, however,
there are no widely accepted guidelines and there is urgent need of a prospective
randomized controlled trial evaluating the real-world benefit of lung biopsy for these patients

e Surgical lung biopsy may provide a specific diagnosis and lead to a change in management
in the majority of patients

2. Radiological patterns in ICU: does it matter? N. Sverzellati (Parma (PR), Italy)

Patients admitted with acute respiratory failure should be assessed as to whether the condition could
be related to undiagnosed interstitial lung disease (ILD). Assessment should take into account clinical
risk factors for progression of interstitial lung abnormalities (ILA) e.g., cigarette smoking, inhalational

exposure, medications (e.g., chemotherapy, immune checkpoint inhibitors), radiation therapy, and



thoracic surgery. When analysing the chest CT, physicians should assess patterns associated with
progressive disease, i.e., the presence of non-fibrotic ILA with basal and peripheral predominance,

and fibrotic ILA with basal and peripheral predominance with or without honeycombing.

Previously undiagnosed usual interstitial pneumonia (UIP) is identified in 50% of patients dying from
acute interstitial pneumonia [30]. 59% of patients with acute respiratory failure complicating ILD do
not have a pre-morbid diagnosis of ILD prior to ICU admission [31]. Signs of fibrosis on CT are
associated with increased in-hospital mortality, 1-year mortality and failure to respond to high dose
corticosteroids.

In acute respiratory failure, honeycombing is a better diagnostic marker than bronchiectasis for
underlying UIP, because of difficulty discriminating irreversible traction bronchiectasis from free
standing bronchiectasis during acute lung injury. Analysis of prior radiological examinations (even

chest X-rays) is particularly helpful, if available.

Similar CT findings may be caused by different aetiologies. Interlobular septal thickening, tree-in-
bud, cavitation, and features of organizing pneumonia are good diagnostic markers of organizing

pneumonia, while ground glass opacification is less specific (Figure 1).

Extension and distribution of ground glass opacities are associated with poorer prognosis [32].
Asymmetric distribution of acute abnormalities are associated with better prognosis; 180-day
mortality was lower in patients with asymmetrical distribution compared to those in which acute

abnormalities were symmetrical [33].
Take home message:

e UIP is often not diagnosed before acute exacerbation

e Prior chest imaging e.g., CT scans are pivotal for interpretation of acute abnormalities

3. Selection of ILD patients for ICU and ECMO, C. Agerstrand (New York, United States of

America)

The CESAR trial [34] recruited adults with severe ARF and randomized them to conventional care at
their local hospital or referral and transfer to an ECMO centre. The authors met their primary outcome
of an improvement in survival without severe disability at 6 months in the ECMO-referred group: 63%
vs. 47% (RR 0.69 [Cl 0.05-0.97] p=0.03). However, not all patients in the ECMO group actually
received ECMO, as some improved with conventional management in the tertiary care centre to
which they were referred., In addition, not all patients randomized to the control group received lung

protective ventilation strategies that are known to improve outcomes in ARDS.

The EOLIA trial [35] sought to address the limitations of the pragmatically designed CESAR trial, and
recruited 249 adults with severe ARDS and randomized them to a protocolized approach to
mechanical ventilation or ECMO with an lung ultra protective ventilatory approach. Using ECMO in

conjunction with ultra lung protective ventilation, 60-day mortality was not significantly lower with



ECMO (35%) than with a strategy of conventional mechanical ventilation (46%) (relative risk= 0.76
[95% confident interval: 0.55 to 1.04], p=0.09) however, some patients in the conventional

mechanical ventilation also received ECMO as rescue therapy.

A retrospective analysis included 40 patients with interstitial lung disease (ILD) referred to ICU for
acute respiratory failure treated with or without ECMO. Data suggest that ECMO is a lifesaving option
for patients with interstitial lung disease and acute respiratory failure provided that they are
candidates for lung transplantation. Indeed, ECMO was not able to improve the poor prognosis in
patients that did not qualify for lung transplantation [36].

Various ECMO configurations can provide varying levels of support by making adjustments to oxygen
delivery to the brain/coronary circulation and the level of hemodynamic support [37]. Venovenous
ECMO can be used in the absence of concomitant pulmonary hypertension; venoarterial ECMO is

better for patients with pulmonary hypertension.

In order to decide whether or not to start ECMO, several questions need to be answered such as the
rehabilitation potential of the patient pre- and post-ECMO, as well as factors that affect the time to
potential lung transplantation (e.g. extremes of height and weight, or rare blood type that may indicate
the wait will be longer). Upper body venoarterial ECMO via the subclavian or innominate artery
cannulation is advised in patients on a bridge to transplant ECMO [38] as it allows ambulatory ECMO

that supports physical reconditioning.
Take home messages:

e ECMO may be beneficial in ILD exacerbations as a bridge to transplantation

e Early referral to a transplant centre is essential for potentially eligible patients

4. Management of ILD patients in ICU. M. Kokosi (London, United Kingdom)

Patients with idiopathic pulmonary fibrosis (IPF) have a significantly worse prognosis at 90 days
compared to patients with non-IPF idiopathic interstitial pneumonia (lIP) or connective tissue disease

(CTD) related ILD (which have similar outcomes to each other) [39].

ILD patients admitted to the ICU can be divided in three main categories: 1) ILD with a clear
autoimmune background or drug-induced ILD; 2) ILD with no autoimmune features; and 3) patients
with signs of autoimmune dysregulation but no clear diagnosis. The most common ILDs seen in ICU
are lIPs, CTD-ILD, vasculitis, drug-induced ILD and acute eosinophilic pneumonia. Patients with IPF

and overt fibrotic disease have poor outcomes [40] [41].

Patients with ILD admitted to ICU can also be divided into three phenotypes: phenotype A -
progressive with potential for full reversibility; phenotype B - progressive with potential for partial
reversibility; phenotype C - rapidly progressive with unpredictable outcomes. Reversibility in an acute
exacerbation of ILD is more likely with de novo ILD, features of organising pneumonia on CT, a

shorter time from diagnosis, antibody positivity (apart from melanoma-differentiation-associated



protein 5 (MDAJS)), increased inflammatory markers and response to previous treatment. Organising
pneumonia (OP) with no radiological evidence of fibrosis could be treated with IV methylprednisolone
monotherapy (phenotype A). In contrast, a patient with Jo1 positive inflammatory myopathy or OP
with established fibrosis would need dual therapy with IV methylprednisolone and cyclophosphamide
or rituximab (phenotype B). Patients with MDAS5 myositis (phenotype C) would need triple therapy
with IV methylprednisolone, cyclophosphamide and rituximab. In these cases, the addition of

Tacrolimus, Cyclosporin, or even plasmapheresis could be considered
Take home points

e Prognosis of ILD in ICU is poor, but most case series consist of mixed ILD including IPF
e Careful selection of ILD patients for ICU admission is crucial with involvement of ILD specialists
in multidisciplinary discussions.

e The evaluation of reversibility is the cornerstone in the management of these patients

C. Management COVID-19

These sessions explained the most up-to-date advice at the time of the ERS congress for the clinical
management of patients with COVID-19, including respiratory support and pharmacological

management. Some knowledge may have now evolved.

1. Respiratory support in the management of SARS-CoV2: pre-ventilation, ventilation
and ECMO. P. Navalesi (Padova, Italy)

The SARS-CoV2 pandemic resulted in unprecedented pressure on intensive care resources and
bed capacity. In this context, the use of non-invasive respiratory support outside ICU has been
demonstrated to be safe and effective [42] [42] although it may contribute to viral aerosolization [42]
that needs to be reduced (Figure 3). Successful treatment with high flow nasal cannula (HFNC),
continuous positive airway pressure (CPAP) or non-invasive ventilation (NIV) was more frequent in
younger, less hypoxic patients with fewer comorbidities [42] [42]. No significant differences in
negative outcomes including mortality and endotracheal intubation (ETI) rate have been identified
based on the non-invasive modality used [42]. However, disease severity and ceilings of care may

independently affect modality selection and outcomes.

Once a patient is placed on a ventilator, the key challenge is to avoid complications. Mechanical
ventilation (in and of itself) does not produce lung healing - it merely keeps patients alive until their
own biological mechanisms are able to recover. The objective is to avoid further lung inflammation
[43].

Where ETI is required, individualisation of ventilatory support with the aim of preventing further

complications is advised [43]. Lung-protective ventilation using conservative tidal volumes and



driving pressures has been recommended [44]. Determining patients’ optimal ventilatory pressures
is complicated by heterogeneity in lung recruitability [45] and patient factors including comorbidities
such as obesity [46] [47] (Figure 2). P. Navalesi suggested the following three stages: 1) the use of
lung protective ventilation, 2) early prone positioning i.e. positioning: within 72h of ETI with a first
cycle of 16 hours then 12 hours and 3) if there is a lack of improvement, to contact an ECMO referral
centre. Further investigation is required to inform timing of weaning invasive ventilation and
extubation.

In SARS-CoV2-induced ARDS, ventilation/perfusion (V/Q) mismatching is typically exacerbated by
hypercoagulability and development of pulmonary microthrombosis [48] [49]. Prone paositioning may
increase oxygenation by reducing V/Q mismatching [50], but patient response is variable due to

differences in disease phenotype and pathophysiology.

WHO guidelines recommend the consideration of extracorporeal membrane oxygenation (ECMO) in
patients with refractory hypoxaemia despite lung protective ventilation. Outcomes of ECMO-rescued
patients appear similar in SARS-CoV2 infection compared to other causes of ARDS [51]. It is also
important to consider the practical and ethical implications for healthcare services, and the wider
patient population [52].

Take home messages

e Use of non-invasive respiratory support to manage hypoxaemia in selected patients with SARS-
CoV2 infection may prevent requirement for intubation

e Pathophysiological differences exist between patients with acute respiratory failure and ARDS
due to SARS-CoV?2 infection and it is essential to tailor supportive respiratory management to
the individual

2. Drugs: anti-virals. J. Beigel (Baltimore, United States of America)

J. Beigel reported acute respiratory failure secondary to acute respiratory failure secondary to
the preliminary data from two trials: 1) RECOVERY (Randomised Evaluation of COVid-19 thERapY)
and 2 ) ACTT-1 (Adaptive Covid-19 Treatment Trial)

Remdesevir

Remdesevir was one of the first antiviral treatments assessed in SARS-CoV?2 infection. Results from
the ACTT-1 study were presented [53]. The study was a double-blind, randomized, placebo-
controlled trial of remdesivir versus placebo for up to 10 days. Preliminary results came from 538
patients randomized to remdesivir and 521 to placebo. In patients with mild to moderate disease,
time to recovery was 5 days for both remdesivir and placebo. In patients with severe disease, time
to recovery was 12 days in the remdesivir group and 18 days in the placebo group. The odds ratio
(OR) for improvement was higher in the remdesivir group compared to the placebo group (OR for
improvement, 1.50; 95% ClI, 1.18 to 1.91; P=0.001; 844 patients) at the 15th day. Mortality was not


https://www.ers-education.org/lr/show-details/?idP=246059

significantly different (hazard ratio - 0.70 (95% ClI, 0.47 to 1.04). The data for patients not receiving
oxygen or receiving high-flow oxygen, as well as those receiving extracorporeal membrane
oxygenation (ECMO) or mechanical ventilation should be interpreted with caution due to the low

number of patients recruited and followed up.

Lopinavir-ritonavir

Lopinavir-ritonavir, usually used to treat HIV infection, has been repurposed as a treatment for SARS-
CoV2 infection. In a randomised trial, no significant difference was identified in the 28-day mortality
between 1596 subjects with lopinavir-ritonavir and 3376 patients in usual care (22.1% lopinavir-
ritonavir vs. 21.3% usual care). No benefit in the risk of progression to mechanical ventilation or
length of hospital stay was observed [54]. The small number of patients on invasive mechanical
ventilation included does not allow clear conclusions to be made about the effect of lopinavir-ritonavir

in mechanically ventilated patients.

Hydroxychloroquine

Hydroxychloroquine has been suggested as a treatment option based on its in vitro activity against
SARS-CoV2. No significant difference in 28-day mortality was identified between 1542 patients
randomized to hydroxychloroquine and 3132 patients randomized to usual care (25.7%
hydroxychloroquine vs. 23.5% usual care) [55][. No supportive evidence of beneficial effects on
hospital stay or other outcomes was observed. These conclusions have been confirmed by a large

systematic review and meta-analysis [56] [.

Take home message

Remdesevir may improve the clinical outcome in severe COVID-19 patients.

e The effect of Remdesevir as a stand-alone treatment has not been established
e Combination Lopinavir-ritonavir did not demonstrate clinical benefit

Hydroxychloroquine did not demonstrate clinical benefit

2. Drugs: anti-inflammatories. R. Haynes (Oxford, United Kingdom)

R. Haynes presented data from the RECOVERY trial (Randomised Evaluation of COVID-19 therapy),
a randomised controlled trial of medications (dexamethasone, lopinavir-ritonavir tocilizumab,
azithromycin, hydroxychloroquine, convalescent plasma), enrolling more than 15% of all UK
hospitalized patients with COVID-19. Data from the COVACTA trial were also discussed.

Dexamethasone:
The dexamethasone study arm was inspired by the long-standing contradictory outcomes of
corticosteroid use in severe viral respiratory infections [57]. 2104 patients were randomised to

dexamethasone 6 mg once per day for 10 days and 4321 patients to usual care. In the


https://www.ers-education.org/lr/show-details/?idP=246060

dexamethasone group, the incidence of death was lower than in the usual care group among patients
receiving invasive mechanical ventilation (29.3% vs. 41.4%; rate ratio, 0.64; 95% ClI, 0.51 to 0.81)
and among those receiving oxygen without invasive mechanical ventilation (23.3% vs. 26.2%; rate
ratio, 0.82; 95% CI, 0.72 to 0.94) but not among those who were receiving no respiratory support at
randomization (17.8% vs. 14.0%; rate ratio, 1.19; 95% CI, 0.92 to 1.55). Benefit was also clear in
patients who were treated more than 7 days after symptom onset, when inflammatory lung damage
is likely to be more common. Patients in the dexamethasone group had a shorter duration of hospital
stay than the usual care group (12 days vs. 13 days) and a greater probability of being discharged
alive within 28 days (rate ratio, 1.10; 95% CI, 1.03 to 1.17).)

Tocilizumab

The COVACTA trial evaluated the efficacy, safety, pharmacodynamics, and pharmacokinetics of
tocilizumab, an interleukin 6 (IL-6) receptor antagonist, in 450 hospitalized patients with severe
COVID-19 pneumonia [58]. Despite the fact that tocilizumab-treated patients spent a week less in
hospital compared those in the placebo arm, treatment did not reduce mortality. The drawbacks of
the study included broad eligibility criteria, heterogeneity of the study population, the timing of drug
delivery and the timing of outcome analysis, which all limit interpretation of the results. Tocilizumab
was not effective in preventing intubation or death in 243 moderately ill hospitalized patients with
COVIDCovid-19. Some benefit or harm cannot be ruled out as the confidence intervals for efficacy
comparisons were wide [59]. However, data published after the conference showed a survival benefit

in critically ill patients treated with tocilizumab [60].

Take home message

e Dexamethasone 6 mg once daily for up to 10 days reduces 28-day mortality in patients with
COVID-19 who are receiving respiratory support i.e., invasive mechanical ventilation or oxygen

(if oxygen saturations on room air are 92-94%).

e Results of ongoing clinical trials are awaited to determine the clinical efficacy of tocilizumab in

hospitalized severe COVID-19 patients

3. Other drugs and convalescent plasma. M. Patout (Paris, France)

M. Patout discussed three topics regarding COVID-19 pathology and therapeutic approaches: 1)
convalescent plasma; 2) thrombotic events and anticoagulation; 3) bacterial co-infection and
antibiotics

Convalescent plasma

Convalescent plasma to treat COVID-19 disease was granted authorization for emergency
use by the FDA in August 2020 . M. Patout presented data from the largest clinical study of
convalescent plasma therapy: plasma transfusion in severe COVID-19 disease led to clinical
improvement in 9 patients (36%) by day 7 and 12 patients (48%) by day 14 and was not associated

with any clinical complications [61]. These findings are consistent with several case studies



investigating the use of convalescent plasma in severe cases [62] [62]. Despite promising results
among patients with severe and/or life-threatening COVID-19 disease, several clinical questions
regarding the efficacy and applicability of plasma transfusion remain, including the timing of
transfusion, the volume of plasma and adjustment for body mass index, the lowest efficient titre of
donor plasma, the optimal number of transfusions, the effect in early disease, and the impact on

mortality.

Thrombotic events and anticoagulation

There is overwhelming evidence that SARS-CoV?2 infection is associated with coagulopathy and
increased thrombotic risk. The first European autopsy study established deep venous thrombosis in
58% of patients and pulmonary embolism in 30% [63]. Klok et al. reported thrombotic complications
in 31% of 84 ICU subjects: Venous thromboembolism was confirmed by ultrasonography in 27%,
arterial thrombosis in 3.7% and pulmonary embolism in 81% [64]. The mechanisms underlying the
increased prothrombotic risk in SARS-CoV2 infection are diverse, including direct activation of
coagulation by SARS-CoV2, endothelial dysfunction, increased levels of von-Willebrand factor,

systemic inflammation, Toll-like receptor activation, and tissue factor pathway activation [65, 66].

Anticoagulation appeared to be effective in a large cohort of 4,389 hospitalized COVID-19
patients [67]. Patients were categorized into three groups: 1)1,530 (34.9%) without anticoagulation;
2) 1,959 (44.6%) prophylactic anticoagulation and 3) 900 (20.5%) with therapeutic anticoagulation
[63]. Those with prophylactic or therapeutic anticoagulation had a lower risk of in-hospital mortality
with respectively adjusted hazard ratio (aHR) -0.50 [95%CI: 0.45-0.57] and aHR-0.53 [95% CI: 0.45-
0.62] respectively) in comparison to no anticoagulation. Prophylactic and therapeutic dosages) were
associated with a lower risk of intubation compared to no anticoagulation (aHR - 0.72 [95%CI: 0.58-
0.89] and (aHR-0.69 [95%CI: 0.51-0.94] respectively). Major bleeding was highest among patients
with therapeutic anticoagulation (3.0%) and similar for patients on prophylactic (1.7%) or no
anticoagulation (1.9%). The authors concluded that anticoagulation in patients hospitalized with
SARS-CoV?2 is associated with lower mortality and risk of intubation without a statistically significant
difference between prophylactic and therapeutic dosage regimens. However, these data have not

been confirmed by randomized controlled trials.

Bacterial co-infections and antibiotics

Patients with SARS-CoV2 infection are commonly started empirically on antibacterial therapy
when first hospitalized. The Michigan study reported that empiric antibacterial therapy was
prescribed in 56.6% of 1705 hospitalized SARS-CoV2 patients within 2 days of hospital admission.
However, microbiologically confirmed community-onset bacterial co-infection was established in only
3.5% (59/1705) of these patients [68]. These results are similar to other studies in UK [69] and New
York [70]. Moreover, the cytokine storm, rather than bacterial sepsis, may mislead the clinician in a
subset of patients, and result in clinical deterioration. The risks of unnecessary antibacterial therapy
and the low rate of confirmed early bacterial co-infection in patients with SARS-CoV2 infection

suggest against routine antibacterial therapy.



Take home message

e The administration of convalescent plasma is a safe treatment option in severe COVID-19;

its contribution as a stand-alone treatment remains elusive

e There is a low frequency of early (up to 48h) bacterial coinfection in hospitalized COVID-19

patients and no evidence of concomitant fungal infection

e Hospitalised COVID-19 patients are at increased thrombotic risk. Anticoagulation is
reasonable and is associated with lower rates of death and intubation. There is still doubt as
to whether prophylactic or therapeutic doses of anticoagulation should be administered to
prevent thrombosis in hospitalised COVID-19 patients

D. Hot topics in intensive care: COVID-19: Lessons learned

This session explained the most up-to-date advice at the time of the ERS congress for the clinical
management of patients with COVID-19, including respiratory support and pharmacological

management. Some knowledge may have now evolved.
1. Clinical characteristics and outcome, A. Demoule (Paris, France)

A. Demoule began by describing demographic data. The population admitted to ICU with COVID-
19 was younger compared to those usually admitted to ICU: this was because of the comparatively
high mortality of older people, and because such patients were less frequently admitted to ICU due
to greater disease severity [71].

Ethnicity data from the USA cohort [72] show that minority ethnic backgrounds were over represented
in ICU admissions (30 % African-American and 30% Hispanic), likely due to socioeconomic and
professional factors.

Regarding comorbidities, 75-85% of the ICU population was obese or overweight, 50-60% had

hypertension and 17-25% had type 2 diabetes. COPD was present in only 4-8% of patients.

Age, male gender, quantity of organ failure, severity of hypoxemia, morbid obesity and the number
of beds in ICU departments has had an important impact on the prognosis of SARS-CoV2 pneumonia
[71].

Take home message

e Risk factors for death from severe COVID-19 include metabolic syndrome, age, and gender

e Lung compliance is not dramatically reduced in all patients



2. Respiratory support and viral transmission, S. Nava (Bologna, Italy)

S. Nava started by explaining that most patients with acute respiratory failure due to SARS-
CoV2 were managed outside the ICU [73].

In hypoxaemia unresponsive to conventional oxygen therapy, continuous positive airway
pressure (CPAP) may improve intubation-free survival compared to oxygen therapy alone [74].
Response is variable as demonstrated by an observational study of patients managed with helmet
CPAP, in which 21.7% (n = 34) required invasive mechanical ventilation (IMV) and 22.9% (n = 36)
died [75]. After adjustment for potential confounders, the failure rate of CPAP is not significantly
different to that of other non-invasive respiratory support (NRS) modalities i.e., in the rate of mortality,
endotracheal intubation and length of hospital stay. Mortality rate increased with age and comorbidity
class progression [42]. Improvements in oxygenation observed on proning non-intubated patients
was maintained after resupination in half of patients. Further studies are warranted to ascertain the

potential benefit of this technique in improving respiratory and global outcomes [76].

The second part of the presentation focused on viral transmission: 11.4% (n = 42) of healthcare
workers in contact with aerosol generating procedures (AGPs) had positive SARS-CoV2 PCR, 3 of
whom required hospital admission [42]. However, the infection of healthcare workers remains
inconclusive; one study showed the prevalence of SARS-CoV2 antibodies was 13.4% in a cohort of
40 329 health care personnel, including those without direct patient contact such as administrative
staff [77]. Of doctors, General Practitioners were predominantly affected, likely due to close
proximity to infected patients less frequent use of personal and protective equipment (PPE),
particularly in early stages of the pandemic [42]. Although devastating for colleagues and
healthcare organisations, the pandemic has reconnected healthcare workers to the communities

they serve, with recognition and praise given in response to their dedication and sacrifice.

Take home messages

e Response to CPAP in patients with SARS-CoV2 is variable and requires further investigation to
improve patient selection

e Further investigation is required to determine SARS-CoV2 transmission from aerosol generating
procedures to inform safeguarding of healthcare workers.

3. Management of severe SARS-CoV2 in resource-poor settings, A. Dondorp (Bangkok,
Thailand)

Nine Asian countries have been involved in a large ICU network with South American and African
countries to capture important epidemiological data on ICU mortality and comorbidity. Indeed, 84%
of the world’s population lives in low or middle-income countries and there is no accurate data on the

impact of SARS-CoV?2 these areas.



The quality of care often depends on the healthcare setting, and many poorer countries depend on
a variety of donated ventilators which complicates management. A quarter of hospitals lack sufficient
oxygen supply. Therefore, awake proning in patients with non-invasive ventilation (NIV) has been
particularly useful in these settings.

The suggested minimum level of facilities and staffing for mechanical ventilation in low-resource
settings is continuous pulse oximetry while on the ventilator, 24-hour presence of a member of staff

with airway training, and a nurse-to-patient ratio of at least 3:1 [78].

Lung ultrasound is a useful tool for lung imaging in resource-poor settings [79] because it is
affordable, can be easily taught, and can help in diagnosis when testing is not available and also in

assessing ‘non—focal’ vs ‘focal’ lesions, or ‘non—compliant’ or ‘non—recruitable’ lesions.

One of the main challenges of the management of SARS-CoV?2 infection in these settings was the
fact that PPE was in short supply; in addition, there was a lack of negative pressure rooms, isolation

rooms, and clean water.

The emphasis of the management of severe SARS-CoV2 infection in resource-poor settings should
focus on the availability and quality of non-invasive respiratory support, the safety of staff and the
use of lung ultrasound for lung imaging.

Take home message

e Inresource-poor settings, severe SARS-CoV-2 infection should be preferentially managed using
non-invasive respiratory support

e Inresource-poor settings, safety of staff is challenging because of the lack of PPE and equipment
4. How to organize research during a pandemic, M. Gong (Bronx, United States of America)

M. Gong presented an algorithm of the organization of clinical research used in Montefiore, Italy,
during the pandemic: each trial was attributed to a senior clinical investigator, a non-clinical research
fellow who coordinated all studies, and 2 research groups; 1): experienced critical care research
coordinators that screened and enrolled patients, collected collect samples and performed hospital-
based study procedures and 2) volunteer research coordinators (medical students) who performed

data entry and query resolution. All other clinical research was suspended.

Clinical research during a pandemic is possible but challenging. It is important to adapt infrastructures
to pandemic standards, including expediting regulatory approvals. Because of the urgency of trials,
it also requires national leadership. Pandemic research became as urgent as pandemic clinical care:
human subject review and approval was centralized and expedited; regulatory paperwork were

reviewed and signed in rapid fashion; research pharmacy and clinical pharmacy collaborated and



were able to implement trials within days; and alternatives to written consent were accepted e.g.

electronic signatures, or in the USA, verbal consent and electronic signature

Take homes massages

e Clinical research during a pandemic is possible by adapting infrastructures to pandemic

standards and expediting regulatory approvals

e It is important to take into account the tension some physicians feel between clinical care

and clinical trials during a pandemic
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Figure 1: chest computed tomography in a patient admitted in ICU for acute respiratory failure

secondary to eosinophilic acute pneumonia



Figure 2: chest computed tomography in a patient admitted in ICU for acute respiratory failure

secondary to SARS-CoV-2 infection
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Figure 3: a non-invasive ventilation circuit used to minimize viral aerosolization (evaluated in
[80])



