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EDITORIAL

Bruno Valle Pinheiro'?

During the COVID-19 pandemic, many patients were
admitted to ICUs due to acute hypoxemic respiratory
failure (AHRF) and required either noninvasive or invasive
ventilatory support. The mortality rate of those patients was
high in many regions.(*? Patients with severe disease, ICU
overburden, and lack of equipment, including ventilators
capable of offering safe and efficient mechanical ventilation,
might have contributed to excessive mortality.©®

In this scenario, a multidisciplinary task force in the state
of Ceard, Brazil, developed a new interface for applying
noninvasive ventilation (NIV). It has been designated
ELMO. The results of a preliminary study that assessed
feasibility, acute response, and adverse effects of the
use of ELMO are published in this issue of the Brazilian
Journal of Pulmonology.®

ELMO is a helmet-type interface that allows the
application of CPAP = 8-15 cmH,O, with a FIO, up to
100%. Positive pressure is generated by two compressed
air flow meters (up to 30 L/min each) and a PEEP valve
coupled to an air outlet. A total gas flow higher than 40 L/
min is sufficient to avoid CO, rebreathing. ELMO allows
applying NIV without a ventilator, which is a significant
advantage, especially during the COVID-19 pandemic,
when the number of available ventilators was not nearly
enough in some regions.®®

The results of this preliminary study showed that applying
CPAP with ELMO (ELMOcpap) is feasible. Only one patient
out of ten (10%) did not tolerate ELMOcpap and used it
for less than 40 min. The median number of days using
ELMOcpap was 2 (IQR: 1-5 days), with a median of 310
min of daily use (IQR: 60-1,230 min). During ELMOcpap
use, patients remained comfortable, and neither sedatives
nor analgesics were needed. ELMOcpap was associated
with increases in Pa0,, Sa0,, and PaO,/FiO,, as well as
with Borg dyspnea score reduction. CO, rebreathing was
not detected. Only mild side effects were observed: cough,
dry mouth, eye irritation, regurgitation, and cervical/
armpit discomfort.(” The success rate of ELMOcpap
was 60%, a result that is similar to those found in other
studies that applied NIV in patients with AHRF due to
COVID-19.® Four patients failed: one did not tolerate
the interface and received conventional oxygen therapy,
and three had their respiratory condition worsened and
were intubated. Among these three patients, two died.®

The efficacy of helmet NIV in AHRF has previously been
demonstrated in a network meta-analysis that included
randomized clinical trials that compared high-flow nasal
oxygen (HFNO), face mask NIV, helmet N1V, and standard
oxygen therapy.” Those authors showed that NIV applied
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with helmet was associated with a lower risk of tracheal
intubation and death when compared with the other
three options. The following factors might explain the
better results with helmet NIV: 1. better tolerance for
helmet interface minimizes interruptions in therapy and
may increase its effectiveness; and 2. helmet interface
decreases leaks and may be more effective in delivering
higher levels of PEEP, increasing alveolar recruitment and
oxygenation.® The ELMO interface was well tolerated
and allowed the application of PEEP levels from 8 to
12 cmH,0, showing that it can be effective in treating
AHRF. ) However, those results are preliminary, and
further studies are necessary to determine the actual
role of ELMOcpap in treating AHRF.

In patients with AHRF due to COVID-19 in particular,
the effectiveness of treatment with helmet NIV has been
demonstrated. A randomized clinical trial® that included
patients with COVID-19 with moderate to severe AHRF
(Pa0,/FIO, < 200 mmHg) showed that treatment with
helmet NIV, when compared with HFNO, improved
oxygenation, reduced dyspnea, reduced the rate of
endotracheal intubation (OR = 0.41; 95% CI: 0.18-0.89;
p = 0.03), and increased the number of days free from
invasive mechanical ventilation at 28 days: median = 28
days (IQR: 13-28 days) vs. 25 days (IQR: 4-28 days);
p = 0.04. Despite these better outcomes, helmet NIV
neither reduced ICU mortality nor hospital mortality when
compared with HFNO.®

An important limitation of NIV in patients with AHRF
is the mortality rate among those who failed and were
intubated, which is usually higher than those who are
intubated without previously receiving NIV.&® In line
with those findings, in that study, among the four
patients who failed NIV treatment, two died (50%).
The main hypothesis to explain the higher mortality in
patients who are intubated after receiving NIV first is
the delay in intubation. This delay might be associated
with cardiac ischemic events, respiratory muscle fatigue,
and complications of emergency intubation, which are
factors that can worsen patient outcomes. 1% To reduce
NIV failure rates, studies to identify high risk patients and
to establish objective parameters to indicate intubation
are needed.

Innovative initiatives capable of effectively and safely
increasing the treatment of critically ill patients are
extremely important and, in Brazil, are still few and far
between. Therefore, the remarkable development of
ELMOcpap should be regarded as an example of how to
face an adverse and catastrophic event, the COVID-19
pandemic, in a creative and ingenious way.

1. Disciplina de Pneumologia, Faculdade de Medicina, Universidade Federal de Juiz de Fora, Juiz de Fora (MG) Brasil.
2. Unidade de Terapia Intensiva, Hospital Universitario, Universidade Federal de Juiz de Fora, Juiz de Fora (MG) Brasil.
3. Unidade de Terapia Intensiva, Hospital Regional Dr Joao Penido, Fundagao Hospitalar do Estado de Minas Gerais, Juiz de Fora (MG) Brasil.

© 2022 Sociedade Brasileira de Pneumologia e Tisiologia

ISSN 1806-3756  1/2


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-5288-3533
https://orcid.org/0000-0002-2135-3628
https://orcid.org/0000-0002-9860-1474

2/2

ELMO: an innovative interface for noninvasive ventilation

AUTHOR CONTRIBUTIONS

All authors participated in the drafting and revision
of the manuscript, as well as in the approval of the
final version.

CONFLICT OF INTEREST

None declared.

REFERENCES

1. Botta M, Tsonas AM, Pillay J, Boers LS, Algera AG, Bos LDJ, et al.
Ventilation management and clinical outcomes in invasively ventilated
patients with COVID-19 (PRoVENT-COVID): a national, multicentre,
observational cohort study. Lancet Respir Med. 2021;9(2):139-148.
https://doi.org/10.1016/52213-2600(20)30459-8

2. Ranzani OT, Bastos LSL, Gelli JGM, Marchesi JF, Baiao F, Hamacher
S, et al. Characterisation of the first 250,000 hospital admissions
for COVID-19 in Brazil: a retrospective analysis of nationwide data.
Lancet Respir Med. 2021;9(4):407-418. https://doi.org/10.1016/
$2213-2600(20)30560-9

3. Bravata DM, Perkins AJ, Myers LJ, Arling G, Zhang Y, Zillich AJ, et
al. Association of Intensive Care Unit Patient Load and Demand With
Mortality Rates in US Department of Veterans Affairs Hospitals During
the COVID-19 Pandemic. JAMA Netw Open. 2021;4(1):e2034266.
https://doi.org/10.1001/jamanetworkopen.2020.34266

4. Tomaz BS, Gomes GC, Lino JA, Menezes DGA, Soares JB, Furtado
V, et al. ELMO, a new helmet interface for CPAP to treat COVID-
19-related acute hypoxemic respiratory failure outside the ICU: a
feasibility study. J Bras Pneumol. 2022;48(1):e20210349.

5. Dar M, Swamy L, Gavin D, Theodore A. Mechanical-Ventilation
Supply and Options for the COVID-19 Pandemic. Leveraging
All Available Resources for a Limited Resource in a Crisis. Ann
Am Thorac Soc. 2021;18(3):408-416. https://doi.org/10.1513/
AnnalsATS.202004-317CME

J Bras Pneumol. 2022;48(1):e20220005

Wendel Garcia PD, Aguirre-Bermeo H, Buehler PK, Alfaro-Farias
M, Yuen B, David S, Tschoellitsch T, et al. Implications of early
respiratory support strategies on disease progression in critical
COVID-19: a matched subanalysis of the prospective RISC-19-ICU
cohort. Crit Care. 2021;25(1):175. https://doi.org/10.1186/s13054-
021-03580-y

Ferreyro BL, Angriman F, Munshi L, Del Sorbo L, Ferguson ND,
Rochwerg B, et al. Association of Noninvasive Oxygenation
Strategies With All-Cause Mortality in Adults With Acute Hypoxemic
Respiratory Failure: A Systematic Review and Meta-analysis. JAMA.
2020;324(1):57-67. https://doi.org/10.1001/jama.2020.9524

Nava S, Hill N. Non-invasive ventilation in acute respiratory failure.
Lancet. 2009;374(9685):250-259.  https://doi.org/10.1016/S0140-
6736(09)60496-7

Grieco DL, Menga LS, Cesarano M, Rosa T, Spadaro S, Bitondo
MM, et al. Effect of Helmet Noninvasive Ventilation vs High-Flow
Nasal Oxygen on Days Free of Respiratory Support in Patients With
COVID-19 and Moderate to Severe Hypoxemic Respiratory Failure:
The HENIVOT Randomized Clinical Trial. JAMA. 2021;325(17):1731-
1743. https://doi.org/10.1001/jama.2021.4682

Esteban A, Frutos-Vivar F, Ferguson ND, Arabi Y, Apezteguia C,
Gonzalez M, et al. Noninvasive positive-pressure ventilation for
respiratory failure after extubation. N Engl J Med. 2004,350(24):2452-
2460. https://doi.org/10.1056/NEJM0a032736


https://doi.org/10.1016/S2213-2600(20)30459-8
https://doi.org/10.1016/S2213-2600(20)30560-9
https://doi.org/10.1016/S2213-2600(20)30560-9
https://doi.org/10.1001/jamanetworkopen.2020.34266
https://doi.org/10.1513/AnnalsATS.202004-317CME
https://doi.org/10.1513/AnnalsATS.202004-317CME
https://doi.org/10.1186/s13054-021-03580-y
https://doi.org/10.1186/s13054-021-03580-y
https://doi.org/10.1001/jama.2020.9524
https://doi.org/10.1016/S0140-6736(09)60496-7
https://doi.org/10.1016/S0140-6736(09)60496-7
https://doi.org/10.1001/jama.2021.4682
https://doi.org/10.1056/NEJMoa032736

