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Effect of the elmo helmet as a measure
to reduce intubation in times of covid 19

Efeito do capacete elmo como medida de reducao de intubacao em tempos de covid 19
Efecto del casco elmo como medida para reducir la intubacién en tiempos de covid 19

RESUMO

Objetivo: Avaliar os efeitos do capacete ELMO como medida de reducao da necessidade de intubacao em pacientes hospitalizados com COVID-19.
Método: Trata-se de uma pesquisa de carater prospectivo, quantitativo e descritivo com uma amostragem. A coleta de dados ocorreu entre maio e
junho de 2021, com 28 pacientes com COVID-19 e divididos em dois grupos: Grupo Tratamento Convencional e Grupo Capacete ELMO cpap. Resul-
tados: Quanto a intubacao, 10 (30%) foram intubados ap6s sessao ELMO cpap, o SOFA foi de 243 (7,4%), e 6 (18%) evoluiram a dbito. Para pacientes
entubados, 46% foram evidenciados no GCE e 30% no GTC. Ainda, quanto ao desfecho 32% do GCE e 6% do GTC evoluiram para 6bito. Conclusao:
Diante deste contexto, constata-se que o EImo Cpap nao se mostrou vantajoso em relacao ao tratamento convencional; e, 0 aumento das pequenas
sessoes de fisioterapia respiratoria indica uma melhora na evolucao clinica da doenca.

DESCRITORES: Pneumonia; SARS-CoV-2; COVID-19; Dispositivos de protecao respiratoria; Pressao

positiva continua nas vias aéreas; \/entilagao nao invasiva.

ABSTRACT

Objective: To evaluate the effects of the ELMO helmet as a measure to reduce the need for intubation in patients hospitalized with COVID-19.
Method: This is a prospective, quantitative and descriptive study with a sample. Data collection took place between May and June 2021, with 28
patients with COVID-19 and divided into two groups: Conventional Treatment Group and Helmet ELMO cpap Group. Results: As for intubation, 10
(30%) were intubated after an ELMO cpap session, the SOFA was 243 (7.4%), and 6 (18%) died. For intubated patients, 46% were evidenced in the
EHG and 30% in the CTG. Still, regarding the outcome, 32% of the EHG and 6% of the CTG evolved to death. Conclusion: Given this context, it appears
that EImo Cpap did not prove to be advantageous compared to conventional treatment; and, the increase in small sessions of respiratory physio-
therapy indicates an improvement in the clinical evolution of the disease.

DESCRIPTORS: Pneumonia; SARS-CoV/-2; COVID-19; Respiratory protection devices;

Continuous positive airway pressure; Non-invasive ventilation.

RESUMEN

Objetivo: Evaluar los efectos del casco ELMO como medida para reducir la necesidad de intubacion en pacientes hospitalizados con COVID-19. Método:
Se trata de una investigacion prospectiva, cuantitativa y descriptiva con un muestreo. La recogida de datos se realizo entre mayo v junio de 2021, con
28 pacientes con COVID-19 y divididos en dos grupos: Grupo Tratamiento Convencional y Grupo Casco ELMOcpap. Resultados: En cuanto a la intu-
bacion, 10 (30%) fueron intubados después de la sesion de ELMOcpap, el SOFA fue de 243 (7,4%), y 6 (18%) evolucionaron a muerte. En los pacientes
intubados, el 46% se evidencio en el ECG y el 30% en el SBA. Todavia, sobre o desenlace, 32% dos GCE e 6% dos GTC evoluiram para morte. Conclusao:
Diante deste contexto, constata-se que o ElImocpap nao se mostra vantajoso em relacao ao tratamento convencional; e, 0 aumento das pequenas
sessoes de fisioterapia respiratoria indica uma melhora na evolucao clinica da doenca.

DESCRIPTORES: Neumonia; SARS-CoV-2; COVID-19; Dispositivos de proteccion respiratoria;

Presion positiva continua en la via aérea; Ventilacion no invasiva.
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NTRODUCTION

he carly use of non-invasive ventila-

tion (NIMV) in patients with viral

infection has gained importance in
the treatment of severe acute respiratory
syndrome, resulting in a higher success
rate, reduction in mortality rates, endo-
tracheal intubation, and related compli-
cations in patients with acute respiratory
infection. %

What determines the success of non-
-invasive mechanical ventilation (NIMV)
is the selection of the interface, as there are
a variety of interfaces available (nasal, fa-
cial, oronasal, full facial, nasal pillows and
helmet). * Addressing the characteristics
and performance of the different interfa-
ces helps in selecting the most appropriate
one for the patient, increasing the proba-
bility of NIMV success. *

The total facial interface and the hel-
met have the advantages of reducing air
output and the possibility of using higher
values for inspiratory pressures, since there
is a greater area of contact between this in-
terface and the patient's face. In addition,
the interfaces reduce the risk of skin dama-
ge, which makes them more comfortable.®

The helmet is the interface that can
help improve comfort during non-invasi-
ve ventilation (NIV), the strategy elimi-
nates the need for a seal around the nose
and mouth. In prospective non-randomi-
zed studies comparing the use of a helmet
interface and a face mask, a reduction in
the rate of intubation related to intole-
rance was observed, allowing continuous
delivery of NIV for longer periods. ¢

Brazil is experiencing difficulties, lack
of mechanical ventilators, and in view of
this, it was imagined that there would
be a shortage of these machines to treat
patients as was happening in other cou-
ntries, such as Italy for example. In the
state of Maranhio, the collapse of the
Intensive Care Units (ICU) was annou-
nced, and this scenario was also present
throughout Brazil. This concern thus jus-
tifies research by being an intensivist phy-
sician together with research hospitals to
find solutions and validate the various al-
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ternatives suggested and used in the most
diverse ways.

In Brazil, the idea was presented by the
superintendent of ESP/CE, Dr. Marcelo
Alcantara, known as ELMO, who comes
with the promise to relieve ICUs, which
are already saturated with patients with
COVID-19. And thinking about this pos-
sibility, we emphasize the use of ELMO in
13 patients with COVID-19 who were
randomly assigned to NIV applied throu-
gh an ELMO helmet versus standard
protocol of other devices (O2 catheter,
high-flow cannula, face mask ), or not use,
according to clinical staff protocols.

The current research was preceded by
a study carried out by Holanda (2021),
where he states that the helmet is con-
ceived as something non-invasive, which
can prevent intubation in up to 60% of
patients, offering a lower risk of viral dis-
persion, as the helmet seals 100% around
the patient’s face, which he can cough
into, without releasing viral particles into
the environment, allowing positive pres-
sure, and without the need for electrical
energy. The aforementioned author sta-
tes that due to the demand of patients in
ICUs, the device can also be applied in
apartments or wards.

Given this context, the question is:
What are the best evidence and recom-
mendations for the use of ELMO to redu-
ce intubation in patients with Covid 19?

The cost and logistics of acquiring me-
chanical ventilation equipment can end
up being an obstacle in the management
of emergency health services, and conse-
quently making its practice unfeasible in
inserted health systems, lacking urgent
financial resources, which stimulates the
need for more viable alternatives of non-
-invasive ventilation with ELMO among
patients with ARF.

The objective of the research was to
evaluate the effects of the ELMO helmet as
ameasure to reduce the need for intubation
in patients hospitalized with COVID-19.

METHODS

The research was prospective, quan-
titative and descriptive with intentional
sampling. This research procedure aims to
seck frequency, distinction, relationship
and association between variables, record
experiences, observations, unusual events.
Performed in patients under treatment in
a reference unit for the treatment of CO-
VID-19.

The research was conducted in a heal-
th care center, the Hospital das Clinicas
Integradas (HCI), located in the city of
Sao Luis, Maranhio, referenced by the Go-
vernment of the State of Maranhio in the
first half of 2020 for exclusive assistance to
patients with Coronavirus (COVID-19
and SARS-CoV-2) and acute respiratory
syndromes.

In a follow-up way, 61 patients with
Covid 19 were included, regardless of age
or gender. Patient records will be acquired
from a single treatment center located in
the State of Maranhio. It was divided into
two comparison groups. The first group
consisted of 33 patients randomized to
the group without intervention using the
ELMO, and using the institution's standard
protocol, and using a nasal catheter, mask,
the attempt at NIV with other devices such
as oro-nasal masks, and the second group
with 28 patients who used ELMO, to ve-
rify the rate of tracheal intubation, and im-
provement of gasometric parameters, lacta-
te, and hospital mortality.

For the inclusion criteria, it was part:
Patient alert, cooperative; Use of oxygen
therapy with nasal oxygen catheter > 4L/
min or mask with reservoir > 8 L/min
maintaining SpO2 > 92%; presenting f >
2Supm; Gasometric parameters (pre-EL-
MO cpap) pH> 7.35, PaO2>70 mmHg,
Pa02/ F102<250 and Chest X-ray or CT
scan with bilateral parenchymal capacity in
the last 24 hours. The variables that were
evaluated were: age, gender, degree of im-
pairment in the chest imaging exam (chest
tomography), positive PCR test (COVID
-19), arterial blood gases (requested when
there are breathing problems).

As for exclusion, the recommendations



guided by Schettino et al’, who pointed
out the following contraindications for the
use of non-invasive ventilation with positive
pressure, such as: decreased consciousness,
drowsiness, agitation, confusion or patient
refusal; hemodynamic instability requiring
vasopressor medication, shock (systolic
blood pressure < 90 mmHg), complex ar-
rhythmias; upper airway obstruction or fa-
cial trauma; ineffective coughing or inability
to swallow; abdominal distention, nausea or
vomiting; upper digestive bleeding; acute
myocardial infarction; recent postoperative
period of facial, upper airway or esophage-
al surgery; use of non-invasive ventilation
(NIV) which is controversial; postoperative
period of gastric surgery and pregnancy.

Among the primary outcomes that were
evaluated, there are: hospital mortality, in-
tubation rate and complications. Secondary
outcomes included: need for invasive me-
chanical ventilation (IMV), time on IMV,
need for intensive care unit (ICU), length of
stay in the ICU, arterial blood gas exchange
[pH, ratio between partial pressure of arte-
rial oxygen and fractional inspired oxygen
(PaO2 / FiO2) and partial pressure of blood
carbon dioxide (PaCO2)], respiratory rate
and other vital signs (heart rate, blood pres-
sure, among others), use of vasopressor dru-
gs, SOFA scale or equivalent (PATEL ct al,,
2016; GURBUZ et al,, 2015).

There were two groups: Conventio-
nal Treatment Group (CTG) ~ patients
who received treatment according to the
pre-established protocol by the State De-
partment of Health (SES - Secretaria de
Estado da Satde) of the Maranhio State
government and ELMOcpap Helmet
Group (EHG), which includes: low cost
and association of non-invasive ventila-
tion with orofacial oxygen mask in the pa-
tient. Patient data will be paired at equal
serial time intervals according to the most
frequent checks in the medical records
from admission to discharge. "

These patients were invited to parti-
cipate in the research, where they were
informed and instructed about the device
they would use. All doubts were removed
regarding the proposed intervention. After
all the information, the intervention only
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started after the patient fully understood
the protocol and signed the Free and Infor-
med Consent Form (FICF).

After inclusion, the preparation phase
began with the positioning of the patient
on the bed in the Fowler position, semi-sit-
ting at 45° and instructed to remove any ac-
cessory and dental prostheses, put on a cap
and ear protectors before placing the EL-
MOcpap. A multiparametric monitor was
installed for continuous monitoring of car-
diorespiratory variables: peripheral oxygen
saturation (SpO2), heart rate (HR), systo-
lic blood pressure (SBP), diastolic blood
pressure (DBP), mean arterial pressure
(MAP). The rebreathing of carbon dioxi-
de was evaluated in the first application of
ELMOcpap by capnography with measu-
rement of the inspired pressure of carbon
dioxide (CO2) to titrate the total flow of
gases and avoid risks of CO2 rebreathing.

The ELMOcpap was placed on the pa-
tient by previously trained professionals.
The CPAP level was adjusted by a springlo-
ad PEEP valve at 8cm H2O initially, with
an increase of 2 cm H2O every 2 minutes
according to the patient’s needs, not exce-
eding 12 ecm H2O to avoid adverse effects.
"To measure CPAP, an analog cuff meter
was adapted, connected to the adapter next
to the HEPA filter at the air outlet.

The full flow supply of oxygen (O2) and
compressed air has been accommodated to
provide 60 L/min initially *'* and an ini-
tial FIO2 titrated to a target SpO2>94%
calculated by the formula.

AC flow x 0.21
+ Flow of 02 x 1.00

Total Flow x 100

Fl02=

The application took place 1 times a day
with the total time tolerated by the patient,
until the success or failure of the therapy.

The clinical and demographic charac-
teristics of the patients were collected by
a single duly trained collaborator: age,
sex, Sequential Organ Failure Assessment
(SOFA) - considered the gold standard in
the diagnosis of sepsis, and should not be

used for patient management, blood gas
analysis after hospital admission. For pa-
tients who were part of the Capacete EL-
MOcpap Group, the total number of ses-
sions, duration of hospital stay, orotracheal
intubation after the ELMO session, adverse
effects and the result of using ELMOcpap
were used. The following outcomes were
described: use of invasive mechanical ven-
tilation, discharge or death.

The tabulation and statistical analysis
of the data was made in the Excel 2010
program. For this purpose, the results
were presented in the form of graphs and
tables, descriptively analyzed using mean,
standard deviation and median, statisti-
cally significant were considered when
the alpha was less than 5%. The normality
test was preceded by Shapiro-Wilk and
Kolmogorov-Smirnov, comparisons were
made throughout the follow-up by test and
student or its non-parametric counterpart
(Mann-Whitney), and other comparisons
by Wilcoxon, ANOVA (or its non-para-
metric counterpart: Kruskal-Wallis).

The study was approved by the National
Research Ethics Committee (CONEP - Co-
missio Nacional de Etica em Pesquisa) and is
in accordance with resolution 466/2012 of
the National Health Council (CNS - Con-
selho Nacional de Saude). 16 All patients
signed the Informed Consent Form (ICF)
to participate in the study, having the right
to anonymity, secrecy and confidentiality of
the information obtained, as well as the free-
dom to refuse to participate in the proposed
activities and questions.

RESULTS

In order to evaluate the patients, it was
necessary to carry out a panorama, where
when starting the visits to the patients,
they were observed at the bedside, before
including the patients for the research.
Of these, 61 patients diagnosed with
moderate to severe COVID-19 met the
eligibility criteria, with 33 not using EL-
MOcpap and 28 patients undergoing the
protocol and application of ELMOcpap.

Demographic and clinical characteris-
tics are shown in Table 1, 36% of partici-
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Table 1. Demographic and clinical characteristics of patients

EHG CTG

no p nO p
Age
20 to 59 years 11 39,29% 20 60,61%
> 60 years 17 60,71% 13 39,39%
Gender
Female 10 35,71% 17 51,52%
Male 18 64,29% 16 48,48%
Hospitalization days
<5 days 3 11% 1 3%
5 to 10 days 8 25% 13 39%
11 to 30 days 14 50% 16 48%
>30days 3 11% 3 9%
z 28 100% 33 100%

Source: own authorship, 2022.

Graph 1. Demonstration of the score obtained in the SOFA Graph 2. Parameters of the score obtained in Pa02/FI02

Source: own authorship, 2022. Source: own authorship, 2022.
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Table 2. Arterial blood gas parameters before the first session of ELMOcpap,

1 hour after and 6-12 hours in individual patients (P1-P28). *p<0.05

Characteristics Before 1h After 6-12H AFTER
pH 7,44 7,43 7,41
PaC02 34,35 34,91 34,4
P02 88,75 139,95 113,01
HCO2 26,39 24,59 23,4
Lactate 1,56 1,42 1,18

Source: own authorship, 2022.

Table 3. Factors associated with the response to the use of ELMO cpap and the Conventional Treatment group

Characteristics EHG CTG
Length of hospital stay
1-5 days 11 39% 2 6%
6-14 days 10 36% 21 64%
15-30 days 4 14% 8 24%
>30 days 3 11% 2 6%

Orotracheal intubation after ELMO cpap session

Yes 13 46% 10 30%
No 15 54% 23 70%
SOFA 229 8,2% 243 7,4%
Outcome

Hospital discharge 19 68% 27 82%
Death 9 32% 6 18%
> 28 100% 33 100%

Source: own authorship, 2022

2023; (13) N.86 = saidecoletiva 12659



Artigo Original EN

Arthur Juca Moreira, Marcos Antonio Barbosa Pacheco
Helmet helmet effect as intubation reduction measure in covid times 19

pants in the ELMOcpap Helmet Group
(EHG) were elderly, two participants in
the same group were 106 and 108 years
old, 64% were men and 50% between
11 and 30 days of hospitalization. In the
Conventional Treatment Group (CTG),
there were similar values of 24% for ages
40 to 49 years and 60 to 69 years, conse-
cutively, women prevailed in this group
with 52% and 48% between 11 and 30
days of hospitalization.

Regarding the outcome, for a better
understanding of what is presented in the
calculations, it is clear that the ELMO
was not effective in relation to mortality
in relation to the EHG (33%) in terms
of patients not treated with an ELMO
helmet (18%), in the ICU and/or being
placed on mechanical ventilation.

Severity on admission was determi-
ned by the score obtained on the SOFA
(Sequential Organ Failure Assessment),
which is a measurement parameter to
analyze the health conditions of criti-
cally ill patients, including their chances
of survival. Graph 1, shows the score ob-
tained in the SOFA between severe (22
[43%)] of the EHG and 29 [S7%] of the
CTG) and extremely severe (6 [60%] of
the EHG and 4 [40%] of the CTG), and
04 patients from the EHG evolved to de-
ath (demonstrated in Graph 1).

As for the score obtained from PaO2/
FIO2, it was shown that 13 (46%) of the
patients participating in the EHG were
scored as severe < 100 mmHg (demons-
trated in graph 2).

The absolute values of the PaO2/
FIO2 parameters are shown in Graph 2.

Regarding arterial blood gas parame-
ters and cardiorespiratory parameters,
two groups of the CEG were divided,
patients with even numbers and patients
with odd numbers, during the first hour
of an ELMOcpap session. Patients 8 and
13 were excluded because the parame-
ters were not included, leading to with-
drawals for this analysis.

The average result of the blood gas tests,
according to Table 2, showed an increase in
PO2 in 1 hour (139.95) after the session
with a decrease after 6-12 hours (113.01).

12660 saudecoletiva = 2023;(13) N.86

The adverse effects observed with the
EHG were scored in length of hospital
stay, 11 (39%) were hospitalized between
1 to 5 days. As for intubation, 13 (46%)
were intubated after the ELMOcpap ses-
sion, the SOFA was 229 (8.2%), and 9
(32%) died. In the CTG, length of hospi-
tal stay was scored, 21 (64%) were hospi-
talized between 6 and 14 days. As for intu-
bation, 10 (30%) were intubated after the
ELMOcpap session, the SOFA was 243
(7.4%), and 6 (18%) died (Table 3).

DISCUSSION

In the current study, 61 patients were
observed, called EHG and CTG, whi-
ch showed the use of ELMO, a helme-
t-like device capable of offering CPAP,
through continuous flow of oxygen and
compressed air for patients with respi-
ratory failure due to COVID-19 who
required O2 supplementation. The po-
pulation groups that are most affected
by Covid-19 are aged 60 years or older
and individuals diagnosed with chro-
nic diseases. "

Search carried out by Porto 18 shows
that mortality rates increase gradually
according to age, that is, people aged
40 years. The rate in Brazil is 0.4%; 50
years is 1.3%; 60 years is 3.6%; 70 years
old, the rate rises to 8%, and over 80 ye-
ars old, it rises to 14.8%. Data from
China indicate that older adults, indi-
vidually those with serious underlying
health conditions, are at higher risk of
death from Covid-19. ¥ Although most
cases of Covid-19 reported in China
were mild (81%), approximately 80%
of deaths occurred among adults aged
260 years; only one (0.1%) death oc-
curred in a person aged <19 years. 20
This happens due to underlying con-
ditions such as hypertension, diabetes,
chronic cardiovascular and respiratory
diseases, and cancer.?

The discriminant accuracy of the
SOFA score for predicting mortality
in patients before intubation for CO-
VID-19 pneumonia was poor and sig-
nificantly lower than using age alone.

This finding has several potential ex-
planations. ? The SOFA score was de-
signed for patients with sepsis and only
3 of 6 equally weighted organ system
surrogates (respiratory, renal, and he-
patobiliary) are associated with morta-
lity in COVID-19. *****¢ In the current
survey, 10 patients in the CTG and 13
in the EHG had respiratory failure re-
quiring mechanical ventilation, which
is the leading cause of death in patients
with COVID-19.

The success rate described in the
current research corroborates Tomaz's
research ¥, however, there was a signi-
ficant improvement in oxygenation af-
ter ELMOcpap sessions of 30-60 min,
while in the current research it was ob-
served only after 6-12h. In another re-
trospective observational cohort study
28 which involved 306 patients, which
showed that treatment with 10 cmH20O
CPAP with a helmet was successful in
69% of cases, with its use feasible for
several days outside the ICU. It was
evidenced in a study 29 that ELMO-
cpap failed in patients with moderate
to severe hypoxemic respiratory failure
caused by COVID-19 pneumonia. The
authors reported that 55.4% of patients
who avoided intubation and were then
successfully weaned from CPAP to
oxygen therapy. ”

A randomized clinical trial 30 which
included patients with COVID-19 and
moderate to severe AKI (PaO2/F102
< 200 mmHg) showed that NIV treat-
ment with ELMOcpap, when compared
to high-flow nasal oxygen (HENO), it
improved oxygenation, reduced dysp-
nea, reduced endotracheal intubation
rate (OR = 0.41; 95%CI: 0.18-0.89; p =
0.03), and gradually increased the num-
ber of NIV-free days in 28 days: median
= 28 days (I1Q: 13-28 days) vs. 25 days
(IIQ: 4-28 days); p = 0.04. Despite the-
se better results, NIV with ELMOcpap
still did not reduce ICU mortality or
hospital mortality when compared with
HFNO. *

Studies have shown that the effect
of CPAP on the recruitment of swollen



and/or collapsed alveoli is demonstra-
ted with an immediate improvement in
the ventilation/perfusion ratio (V/Q).
3233 In addition, it can be seen that the-
re was a reduction in respiratory rate,
leading to a reduction in respiratory
distress and an improvement in respira-
tory performance according to the ROX
index ([SpO2/F102]/respiratory rate).
Studies have shown that respiratory rate
values below 24 bpm in a few hours with
ELMOcpap were associated with grea-
ter efficacy in resolving hypoxemic res-
piratory failure. **

In view of what was experienced in
practice, patients who sought care late
were unable to avoid orotracheal intu-
bation (OTT), even with the application
of the ELMOcpap helmet. It is evident
that patients with hypoxemic respiratory
failure resulting from complications of
COVID-19 have a pathophysiological
process similar to Acute Respiratory
Distress Syndrome (ARDS), characteri-
zed by the most severe stage of the dise-
ase, in which many individuals require
the use of invasive ventilatory support.®

LIMITATION

Initially, the ELMO team composed
of physicians, nurses and physiotherapists
selected 28 patients, who completed an
inclusion checklist. It should be noted
that even before the pandemic, the ICU
technical standard recommends 01 (one)
physiotherapist for every 10 beds, which
ina pre—pandcmic scenario, it was reasona-
ble since there were, on average, 2 patients
with severely compromised lungs in a
mixed ICU (postoperative, heart attacks,

traumas, ctc). In the pandemic, however,

1 Borges, Daniel Lago, et al. "Posicao prona no tratamento da in-
suficiéncia respiratéria aguda na COVID-19." Assobrafir Ciéncia

11.Suplemento 1(2020): 111-120.

2 Barauna, Luiz Henrique, and Fleury Ferreira Neto. "Uso da venti-
lacao nao invasiva na SDRA e pneumonia secundaria a H1N1: re-
visao sistematica." Revista Pesquisa em Fisioterapia 9.3 (2019):

396-408.
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€6

That is, all
ICU beds were
pracficallr
occupie
with seriously
compromised
lung patients.
Given this fact,
the sessions with
physiotherapists
were
insufficient.!"

)

(2019): 45-50.

that number of patients rose to 10.

The relationship between the number
of physiotherapists and the number of
beds has a significant impact on the results
of a survey like this one. Remembering
that the work routines of the ICUs with
regard to rehabilitation were not changed
in relation to the general ICUs. That is,
if there is no physical therapy consistent
with the conditions of patients with acu-
te lung impairment, the tendency for the
clinical outcome is the worsening or death
of the patient, which proves that rehabili-
tation is as important as ventilation.

CONCLUSION

The results of this study were based
on 61 patients diagnosed with CO-
VID-19, to assess its impact of ELMO
helmet use on prominent outcomes
such as length of hospital stay and in-
tubation rates.

There were 28 patients who used
ELMOcpap, there was an improvement
in oxygenation parameters without,
however, showing advantages over con-
ventional treatment. The importance
of rigorous respiratory monitoring and
rchabilitation was highlighted.

What seems to have favored the pa-
tients was monitoring with respiratory
physiotherapy, a procedure that was
greatly impaired because there was no
reform of the health teams in view of
the new composition of the ICUs. That
is, this issue of not having information
about the composition of the ICU te-
ams can compromise several studies.

3 Ferreira, Susana, et al. "Ventilacao nao invasiva." Revista Portu-
guesa de Pneumologia 15.4 (2009): 655-667.

4 Pinto, Ana Rita, et al.
severidade na disfuncao temporomandibular em portadores
de doenca pulmonar obstrutiva cronica" Saide & Tecnologia 21

“Ventilacao mecanica nao invasiva e a

5 Grinnan, Dc; Truwit, Jd. Clinical review: respiratory mechanics
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2005.
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ca. Instituto de, 2012.

8 Marconi, Marina de Andrade, and Eva Maria LAKATOS. "Metod-
ologia de pesquisa." Sdo Paulo: Atlas (2004).

9 Schettino, Guilherme PP, et al. "Ventilacdo mecanica ndo-inva-
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