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ABSTRACT

Introduction: patients with COVID-19 may develop hypoxemic respiratory failure
and require invasive mechanical ventilation. Given that tracheal intubation has
been identified as the procedure with the highest risk of SARS-CoV-2 infection for
healthcare personnel, it is crucial to standardize the technique to ensure safety
and increase the likelihood of successful intubation on the first attempt.
Objective: it is important to describe our experience with the use of an institutional
protocol for advanced airway management in patients with COVID-19.
Methods and results: we collected data after performing tracheal intubation
by intubation teams trained in advanced airway management protocols. We
analyzed 109 procedures of tracheal intubation. In 95 procedures, tracheal
intubation was successful on the first attempt. The most frequent complication
was hypoxemia (65.1%), followed by systemic arterial hypotension (45.9%).
We recorded one death (0.9%) during the procedure. We did not identify any
positive cases of SARS-CoV-2 among providers who performed the procedures.
Conclusion: tracheal intubation was a common procedure in our patients,
with a high success rate on the first attempt. Implementing protocols for airway
management in this patient population increases the probability of success on
the first attempt while minimizing the risk of contagion for healthcare personnel
involved in the procedure.

Keywords: COVID-19, airway, tracheal intubation, airway procedure, critical
care unit.

RESUMEN

Introduccién: los pacientes con COVID-19 pueden desarrollar insuficiencia
respiratoria hipoxémica y requerir ventilacion mecanica invasiva. Dado que la
intubacion traqueal se ha identificado como el procedimiento con mayor riesgo
de infeccion por SARS-CoV-2 para el personal de salud, es crucial estandarizar
la técnica para garantizar la seguridad y aumentar la probabilidad de éxito en la
intubacion en el primer intento.

Objetivo: es importante describir nuestra experiencia con el uso de un protocolo
institucional para el manejo avanzado de la via aérea en pacientes con COVID-19.
Métodos y resultados: recopilamos datos tras realizar la intubacion traqueal
por equipos de intubacion capacitados en protocolos de manejo avanzado de la
via aérea. Analizamos 109 procedimientos de intubacion traqueal. En 95 proce-
dimientos, la intubacion traqueal fue exitosa en el primer intento. La complica-
cion mas frecuente fue la hipoxemia (65.1%), seguida de la hipotension arterial
sistémica (45.9%). Registramos una muerte (0.9%) durante el procedimiento.
No identificamos ningun caso positivo de SARS-CoV-2 entre los proveedores
que realizaron los procedimientos.

Conclusién: la intubacién traqueal fue un procedimiento comun en nuestros
pacientes, con una alta tasa de éxito en el primer intento. La implementacion
de protocolos para el manejo de la via aérea en esta poblacion de pacientes
aumenta la probabilidad de éxito en el primer intento, al tiempo que minimiza el
riesgo de contagio para el personal de salud involucrado en el procedimiento.
Palabras clave: COVID-19, via aérea, intubacion traqueal, procedimiento de
via aérea, unidad de cuidados criticos.
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RESUMO

Introducéao: pacientes com COVID-19 podem desenvolver insuficiéncia
respiratoria hipoxémica e necessitar de ventilagdo mecanica invasiva. Dado que
a intubagéo traqueal foi identificada como o procedimento com maior risco de
infecgdo por SARS-CoV-2 para os profissionais de saude, é crucial padronizar
a técnica para garantir a seguranca e aumentar a probabilidade de intubacao
bem-sucedida na primeira tentativa.

Objetivo: é importante descrever nossa experiéncia com o uso de protocolo
institucional para manejo avangado de vias aéreas em pacientes com
COVID-19.

Métodos e resultados: coletamos dados apds a realizagdo da intubagao
traqueal por equipes de intubagdo treinadas em protocolos avancados de
manejo de vias aéreas. Analisamos 109 procedimentos de intubagdo traqueal.
Em 95 procedimentos, a intubacgdo traqueal foi bem- sucedida na primeira
tentativa. A complicacdo mais frequente foi a hipoxemia (65.1%), seguida de
hipotensé&o arterial sistémica (45.9%). Registramos um 6bito (0.9%) durante o
procedimento. N&o identificamos nenhum caso positivo de SARS-CoV-2 entre
os provedores que realizaram os procedimentos.

Conclusao: a intubacéo traqueal foi um procedimento comum em nossos
pacientes, com alto indice de sucesso na primeira tentativa. A implementacao
de protocolos para manejo das vias aéreas nesta populacdo de pacientes
aumenta a probabilidade de sucesso na primeira tentativa, ao mesmo tempo
em que minimiza o risco de contagio para as pessoas de saude envolvidas no
procedimento.

Palavras-chave: COVID-19, via aérea, intubag&o traqueal, procedimento de via
aérea, unidade de terapia intensiva.

INTRODUCTION

Patients with COVID-19 can progress from a mild or
asymptomatic disease to hypoxemic respiratory failure
and/or multiple organ dysfunction. These patients may
require admission to the intensive care unit (ICU) and
invasive mechanical ventilation (IMV)." Because tracheal
intubation (TI) has been identified as the procedure with
the highest healthcare personnel risk of infection by SARS-
CoV-2, it is necessary to standardize the technique, so
that the procedure is safe and has the highest probability
of success on the first attempt.>® According to the Royal
College of Anesthetists and other United Kingdom (UK)
associations, advanced airway management in COVID-19
patients should be performed in accordance with the
acronym SAS. S (safe) - for health personnel and for
the patient; A (accurate) - precise, avoiding repeated,
unknown, or dangerous techniques and S (swift) - fast,
at the right time, without haste, but without delay.*
Based on this, we proposed a protocol for advanced
airway management in patients with COVID-19.° The
protocol consists of a structured guideline of the elements
necessary to intubate a patient under the acronym SAS
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Planning Verification TI

(Figure 1). The protocol proposes an airway management
chain that is described below:

1. Personal protective equipment (PPE). It must be
complete and in adequate condition.

2. Planning. All the team involved in the procedure must
know the steps to follow, especially if the patient has
predictors of difficult airway or if they have previously
been classified as such.

3. Verification. The supplies and equipment necessary
for advanced airway management should be in the
intubation room and working properly before starting
the procedure. Once the procedure has started, it is
not recommended to open the intubation room.

4. TI. It should be carried out by personnel who are
experts in advanced airway management.

5. Integrated management after Tl. Adequate analgesia
and sedation and protective IMV.

The purpose of creating this chain of Tl was that
the health personnel involved in the procedure could
remember the images and carry out each of the steps in
a systematic and standardized way. This protocol has
been used in our institution during advanced airway
management procedures in patients with COVID-19.

The objective of the present study is to describe our
experience with the use of the protocol, by analyzing
each of the steps of the intubation chain.

MATERIAL AND METHODS
Study design

Observational prospective cohort study that was carried
out from July 1 to October 15, 2020, in a tertiary care
teaching hospital in Mexico City. The protocol was
approved by the Ethics Committee of the National Institute
of Medical Sciences and Nutrition Salvador Zubiran.

Scenario, definition of the study,
and data collection

Since March 2020, our Institution has been designated
as a referral center in Mexico City for the care of patients

Figure 1:

Practical metaphor of the
elements necessary to intubate a
patient under the acronym SAS.
PPE = personal protective equipment.
Tl = tracheal intubation. IMTI = post

IMTI intubation and mechanical integrated care.

with COVID-19 who require hospitalization. The strategy
for advanced airway management in these patients
consisted of creating Tl teams made up of personnel
with the most experience in performing this procedure
(anesthesiologists and intensivists), who became
familiar with the advanced airway management protocol
in patients with COVID-19. The protocol was developed
by physicians assigned to the areas of critical care and
anesthesiology at INCMNSZ during May and June,
coinciding with the first cases of COVID-19 treated at
the institute and the first publications on the subject.

All critically ill adult patients who were admitted
during the study period with a suspected or confirmed
diagnosis of COVID-19 and who required advanced
airway management were included in the report.
Pediatric, pregnant, and trauma patients were excluded.
Immediately after performing the procedure, the Tl team
leader filled out a 40-questions online questionnaire.
The following data were collected: patient characteristics
(gender, presence of predictors of difficult airway, and
indication of Tl), characteristics of the provider (specialty
and academic degree), PPE used during the procedure
(use of medical protective coverall, scrub, goggles,
face shield, surgical hood, P100 filters, N95 respirators,
and number of pairs of gloves), procedures carried out
during the planning phase (verification of the material
and equipment used and examination of the patient’s
airway), procedures carried out during the execution of
TI (number of participating providers, pre-oxygenation,
drugs used for anesthetic induction, type of device
used for laryngoscopy, number of attempts made,
and use of other aids for airway management) and
adverse events associated with the procedure (cough,
hypoxemia [oxygen saturation measured by pulse
oximetry (Sp0O,) < 80%)], systemic arterial hypotension
[< 90/60mmHg], arrhythmias, and death). Problems with
PPE and the provider’s feeling of discomfort with it were
also recorded. Subsequently, from July 1 to November
1, 2020, reports of laboratory-confirmed SARS-CoV-2
infection were searched in the epidemiological database
of Anesthesiology and Critical Medicine, of the health
personnel who participated in the procedures of Tl.

An Tl attempt was defined as the insertion of the
laryngoscope/video laryngoscope blade and the
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tracheal tube through the oral cavity. According to the
American Society of Anesthesiology (ASA) guidelines
for the management of complex airways,® the provider
had to hand over the procedure to another provider
after a second failed intubation attempt and call the
Anesthesiology and General Surgery medical team.

Protocol development and implementation

The protocol for advanced airway management in
patients with COVID-19 was developed by physicians
assigned to the areas of critical care and anesthesiology
at INCMNSZ. It was created during May and June,
coinciding with the first cases of COVID-19 treated at
the institute and the first publications on the subject. The
training of the Tl teams consisted of integrative sessions
with attending physicians from the critical care and
anesthesiology departments, residents, and nursing staff
from critical care areas. These sessions provided detailed
explanations of the advanced airway management
protocol for patients with COVID-19. Additionally, the
protocol was printed and made available in all critical
care areas. It was considered that personnel were aware
of the protocol after the integrative session. The protocol
was included in the emergency procedure manuals and
no changes were made to the original protocol over time.

Statistical analysis

The data is presented using descriptive statistics.
Continuous variables with normal distribution are
expressed as mean + standard deviation, whereas non-
normally distributed variables are expressed as medians
with interquartile range. To assess the normality of data,
we used the Kolmogorov-Smirnov test. Categorical
variables are presented as percentages and were
compared using either the %2 test or Fisher’s exact
probability test, as appropriate. SPSS (IBM-Statistics,
version 22, IBM Inc.) was used for data processing.

RESULTS

During the study period, advanced airway management
was required for 109 COVID-19 patients. Most of them
(82 [75.2%)]) were male and 27 (23.8%) had predictors
of difficult airway (12 [44.4%)]), including a wide neck,

inter incisor distance < 3 cm (6 [22.2%)]), a foreign body
in the oral cavity (6 [22.2%]), and a history of difficult
airway (3 [11.1%)]). The primary indications for the TI
procedure were hypoxemia (85.3%), tracheal tube
exchange (6.4%), and surgical intervention (4.6%). Of
the procedures performed, 103 (94.5%) took place in
critical care areas, and only 6 (5.5%) were performed in
the operating room.

Out of the 109 procedures analyzed, 59 (54.1%)
were conducted by anesthesiologists, 48 (44%)
by intensivists, and only 2 (1.8%) by internists.
Table 1 details the academic qualifications of the
providers involved in the tracheal intubations. Among
anesthesiologists, the majority (62.7%) were attending
physicians, whereas most of the procedures performed
by intensivists (85.6%) were carried out by fellows. It
is noteworthy that among the critical care residents, 11
were from internal medicine and 1 from pulmonology.

During all tracheal intubation procedures, the
participants followed the Personal Protective Equipment
(PPE) guidelines recommended by the World Health
Organization for performing aerosol-generating
procedures. The frequency of use for each component
of PPE is shown in Table 2. Most participants wore a
medical protective coverall (72.5%), high-efficiency
respirators (62.4%), and double pairs of gloves (69.7%)
during the procedure.

The procedures performed during the Tl planning and
execution phases are shown in Table 3. The median
number of participants involved in the procedure was
3. Prior to beginning the procedure, the necessary
materials and equipment for the Tl were meticulously
verified in 105 (96.3%) cases, and the patient’s airway
was assessed in 91 (83.5%) instances.

All procedures included in the study had 100%
compliance with pre-oxygenation, using different
devices including a bag-valve-mask (BVM) in 45%
of cases, a Bain circuit in 40.4%, and a non-invasive
mechanical ventilator (NIMV) in 14.7%. Pre-oxygenation
time was typically 4-10 minutes in over half of cases
(56%), while the Bain circuit had a pre-oxygenation
time of 1-3 minutes in 61.4% of procedures. Table 4
presents the SpO, levels achieved based on the device
used, both after pre-oxygenation and after anesthetic
induction. NIMV achieved the highest SpO, levels,
with over 62.5% of cases reaching SpO, > 91% before

Table 1: Specialty and academic degree of the provider who performed tracheal intubation.

Total Attending F1 F2 F3

n (%) n (%) n (%) n (%) n (%)
Anesthesiologist 59 (54.1) 37 (62.7) 14 (23.7) 4(6.8) 4(6.8)
Intensivist 48 (44) 7 (14.6) 27 (56.3) 14 (29.2) 0(0.0)
Internist 2(1.8) 0(0.0) 1(50) 0(0.0) 1 (50)

F1 = first degree fellow. F2 = second degree fellow. F3 = third degree fellow.
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Table 2: Frequency of use of PPE components
during tracheal intubation.

n (%)
Medical protective coverall 79 (72.5)
Scrub 109 (100)
Eye protection 109 (100)
Surgical hood 11(10.1)
P100 filter 68 (62.4)
N95 respirator 46 (42.2)
Number of gloves
1 7(6.4)
2 76 (69.7)
3 26 (23.9)

PPE = personal protective equipment.

Table 3: Procedures performed during the planning
and execution phases of tracheal intubation.

n (%)

Number of providers* 3(3-4)
Review of material and equipment 105 (96.3)
Airway exploration 91 (83.5)
Pre-oxygenation 109 (100)
Use of video laryngoscope 61 (56)
Use of metal guide 95 (87.2)
Use of antiviral filter 101 (92.7)
Use of oral gauze 12 (11)
Use of laryngeal mask 1(0.9)
Use of box against aerosols 1(0.9)
Use of capnography 16 (14.7)
Nasogastric tube placement 38 (34.9)
Cleaning of internal gloves 106 (97.2)
Number of attempts

1 95 (87.2)

2 11 (10.1)

3 1(0.9)

>4 2(1.8)

* median and interquartile range.

anesthetic induction. However, no statistically significant
differences were found between devices. The frequency
of desaturation after anesthetic induction was lower
when NIMV was used (37.5%), compared to BVM
(69.4%) and Bain (70.5%).

The mnemonics described in our protocol for
advanced airway management in patients with
COVID-19 were used to predict difficult airway and
prepare the appropriate management strategy. The
providers estimated a 23.8% probability of difficult
airways, but only 3 (2.7%) cases met the criteria for
a difficult airway. A stylet was used in 95 (87.2%)
procedures to achieve successful Tl on the first
attempt. Of the procedures, 61 (56%) utilized a video
laryngoscope, while 48 (44%) used direct laryngoscopy.

In 95 (87.2%) of the procedures, successful Tl was
achieved on the first attempt, with only 3 (2.7%) cases
requiring 3 or more attempts (Table 3). The number of TI
attempts did not significantly differ when using the video

laryngoscope or direct laryngoscopy, and there were no
significant differences according to the academic grade
of the provider (Table 5). However, for patients without
predictors of difficult airway, Tl was successful on the
first attempt in 91.5% of cases, compared to 74.1% for
those with predictors (p = 0.027).

During TI, neuromuscular blockers were used in
all procedures, and fentanyl was administered as a
pretreatment in almost all cases (95.4%). Lidocaine
was administered in 59.6% of the procedures.
Propofol was the preferred sedative (44.9%), followed
by the combination of propofol and midazolam
(34.8%). Etomidate was not available at our hospital.
Anesthesiologists used propofol (96.6 vs 75%, p
= 0.001) and lidocaine (89.8 vs 25%, p = 0.001)
significantly more frequently than intensivists.

Table 6 presents the incidence of complications
related to the Tl procedure. The most common
complication was hypoxemia during laryngoscopy,
which occurred in 65.1% of the cases, followed by
systemic arterial hypotension (45.9%). The incidence of
arterial hypotension was significantly higher in patients
who experienced desaturation compared to those who
did not (56.3 vs 26.3%, respectively, p = 0.003). One
death (0.9%) occurred during the procedure. Among
providers, 17 (15.6%) reported discomfort while wearing
PPE, and 7 (6.4%) had issues with PPE, mainly due
to fogging of eye protection devices. No instances
of SARS-CoV-2 infection were detected among the
providers who performed the procedures.

The adherence to the tracheal intubation (TI) chain
was robust throughout the study. Specifically, compliance
was high with each step: 95.4% for Personal Protective
Equipment (PPE) use, 83.4% for planning, 96.3% for
verification of equipment and materials, and 99% for post-

Table 4: SpO, level reached according to
the oxygenatlon device used.

Bain
BVM, circuit, NIMV,
$p0, (%) n (%) n (%) n (%) p
After pre-oxygenation
<60 1(2.0) 0(0.0) 1(6.3)
61-70 2(4.1) 2 (4.5) 0(0.0)
71-80 10 (20.4) 8(18.2) 0(0.0) 0.473
81-90 15 (30.6) 15 (34.1) 5(31.3)
91-100 21 (42.9) 19 (43.2) 10 (62.5)
Post induction

<60 13 (26.5) 10 (22.7) 0(0.0)
61-70 8 (16.4) 4(9.1) 2 (12.5)
71-80 13 (26.5) 17 (38.7) 4 (25.0) 0.105
81-90 15 (30.6) 13 (29.5) 10 (62.5)
91-100 0(0.0) 0(0.0) 0(0.0)

SpO, = oxygen saturation by pulseoximetry. BVM = bag-valve-mask. NIMV = non-
invasive mechanical ventilator.
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Table 5: Number of attempts of tracheal intubation
according to the type of device used, academic degree of
the provider and presence of predictors of difficult airway.

Type of device used for tracheal intubation

Video laryngoscope, Direct laryngoscope,

61(56) 48 (44)
n (%) n (%) P
1 54 (88.5) 41 (85.4)
2 5(8.2) 6 (12.5)
3 0(0.0) 1(2.1) 0.498
4 1(1.6) 0(0.0)
5 1(1.6) 0(0.0)
Academic degree of the provider who performed tracheal intubation
Attending, Fellow,
44 (40.4) 65 (59.6)
n (%) n (%) P
1 37 (84.1) 58 (89.2)
2 6 (13.6) 5(7.7)
3 0(0.0) 1(1.5) 0.265
4 0(0.0) 1(1.5)
5 1(2.3) 0(0.0)
Presence of predictors of difficult airway
Without predictors, With predictors,
82 (75.3) 27 (24.7)
n (%) n (%) p
1 75 (91.5) 20 (74.1)
2 6(7.3) 5(18.5)
3 0(0.0) 1(3.7) 0.027
4 1(1.2) 0(0.0)
5 0(0.0) 1(3.7)

intubation care. These high adherence rates underscored
the meticulous approach taken in ensuring the safety
and effectiveness of tracheal intubation procedures for
COVID-19 patients in critical care settings.

DISCUSSION

This prospective study describes our experience
implementing an advanced airway management protocol
for critically ill adult patients with COVID-19 in a Mexican
academic reference center for this disease. While some
consensus statements have been published regarding
advanced airway management in these patients’#6 to
our knowledge, this is the first study to investigate this
approach in an intensive care setting in Mexico.

Tl has been identified as a high-risk procedure
for the generation of aerosols, with an odds ratio
(OR) of 6 for transmitting SARS-CoV-2 to healthcare
personnel compared to those who do not perform this
procedure.?” Most consensus statements recommend
that the operator with the most experience should
perform the procedure. However, in our study, we
found no significant differences in the success rate of
Tl on the first attempt between fellows and attending

physicians. This may be attributed to the advanced
airway management training that all operators received,
ensuring proper technique and minimizing the risk of
transmission.

Consensus statements recommend reducing the
number of people exposed during the procedure
and having two experienced operators in airway
management.*689 Qur study found that the median
number of health professionals exposed during the
procedure was 3 and in all cases, two experienced
operators were involved in airway management.
Planning of the procedure was usually done with the
entire team, and the necessary items to perform the
Tl were verified, which has also been described as a
useful maneuver to improve performance.’®

Severely ill patients are more susceptible to
hypoxemia during Tl. Adequate pre-oxygenation can
increase the functional residual capacity of the lungs,
leading to improve PaO2."" The Practice Guidelines
for Management of Difficult Airway recommend pre-
oxygenate with 100% oxygen for three to five minutes
and do not prioritize any specific equipment.’? Previous
studies have found that pre-oxygenation with NIMV
may be beneficial.’'® However, in this study, pre-
oxygenation with NIMV did not eliminate episodes of
deep desaturation, although they were less frequent
compared to the group that received pre-oxygenation
with a face mask. Despite these results, we recommend
avoiding the use of NIMV due to the high risk of aerosol
generation, in agreement with other authors.’* 5

In our study, we employed the COVID mnemonics
tool as described by Mercado et al.> (C for Head or
neck injury, O for Loose object in the oral cavity, V for
Visible wide neck, | for History of difficult airway, and
D for Thyromental distance < 6 cm and/or interincisor
distance < 3 cm) to predict difficult airways while
minimizing the risk of viral transmission. This tool
facilitated a comprehensive exploration of key factors
related to difficult airway prediction without necessitating
close examination of the patient’s oral cavity. While
it was initially estimated that 23.8% of patients would
present with a difficult airway, only 2.7% met the

Table 6: Frequency of complications
associated with tracheal intubation.

n (%)
Hypoxemia 71 (65.1)
Systemic arterial hypotension 50 (45.9)
Provider discomfort 17 (15.6)
Fogging of eye protection devices 7 (6.4)
Arrhythmias 5 (4.6)
Cough 4(3.7)
Difficult intubation 3(2.7)
Death 1(0.9)
Contagion in health personal 0(0.0)
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criteria for difficult airway management. Our findings
align with those reported in other studies on airway
management.'®

However, it is important to note that while most
reference guides*®8° recommend the routine use of
video laryngoscopy, the cost of this equipment may not
be feasible in all healthcare settings. In our study, we
found that 56% of the procedures were performed using
a video laryngoscope, while the rest were performed
using direct laryngoscopy. Interestingly, we did not
observe significant differences in the number of attempts
to achieve TI or in the frequency of complications
associated with the procedure between these two groups,
which is consistent with previous research.'” It is worth
noting that the fourth report from the UK National Audit
Project identified poor planning, recognition of difficult
airways, and lack of adequate equipment as contributing
factors to brain injury and death following TI. Therefore,
internal protocols and risk assessments may be useful
for improving patient safety. In our study, the compliance
with each step of the Tl chain was high (95.4% for PPE
use, 83.4% for planning, 96.3% for verification, and 99%
for post-intubation care), which may have contributed to
the overall success of the procedure.

Rapid sequence induction and intubation (RSII) is
recommended to prevent cough and eliminate the need
for mask ventilation. In our study, RSIl was the main
strategy used, which is in line with current guidelines.*¢
The frequency of drug use for anesthetic induction was
consistent with that reported in other studies.'® Almost
all patients received propofol, often in combination
with other sedatives. Before TIl, sedation followed
by neuromuscular blockade was administered in all
patients. Intravenous lidocaine has been shown to be
an effective adjunct to prevent cough during airway
instrumentation, 2% but in our study, only 59.6% of
patients received it during anesthetic induction, and in
most cases, it was recommended by anesthesiologists.

Complications associated with the procedure were
observed in 50.4% of cases, which is higher than the
rates reported in other studies (10-18%). The most
frequent complication was hypoxemia, followed by
systemic arterial hypotension, consistent with previous
reports.’® Cardiac arrest during the procedure occurred
in one patient, also in agreement with prior studies.®
The incidence of SARS-CoV-2 infection in healthcare
workers has been reported to be as high as 10.7%.?
However, none of the healthcare professionals involved
in airway management in this study were suspected or
confirmed to be infected with the virus. This could be
attributed to the use of N95 or higher respirators by the
operators during all procedures. These findings suggest
that taking maximum precautions against aerosols and
droplets can prevent transmission of the infection, as
described by Yao et al.'® However, these results may be

underestimated as asymptomatic carriers may not have
been detected by regular testing.

During the study, operators participated in group
training sessions for advanced airway management.
These integrative sessions focused on clarifying
the protocol steps and ensuring the proper use
and disposal of materials. Each operator attended
a dedicated session, and all personnel received
comprehensive training on the correct use of Personal
Protective Equipment (PPE). Led by the authors of this
article, these sessions facilitated open discussion and
addressed any queries regarding procedural steps.
The primary goal was to enhance team awareness of
materials and procedures, rather than introducing new
manual skills. Due to the health emergency, no post-
training evaluation was conducted.

This study has several limitations that should be
taken into consideration when interpreting the results.
First, it was conducted in a single tertiary care center,
which limits the generalizability of the findings to other
settings. Second, the sample size was relatively small,
which may affect the statistical power of the analysis
and the precision of the estimates. Third, the absence of
an independent observer, to limit the number of people
exposed, may have introduced reporting bias, as the Tl
team leader was responsible for completing the data
collection form. Despite these limitations, we believe
that the study provides valuable insights into the clinical
practice of Tl in critically ill patients with COVID-19,
using a comprehensive airway management protocol,
in a resource-limited setting in Mexico.

CONCLUSIONS

In conclusion, our study provides valuable insights into
the management of tracheal intubation (TI) in critically
il COVID-19 patients. We observed a high success rate
of first-attempt TI, although accompanied by notable
risks of complications. The implementation of advanced
airway management protocols, such as the COVID
mnemonics, showed promise in enhancing first-attempt
success rates and potentially mitigating viral transmission
risks to healthcare personnel. However, it is important
to emphasize that our study does not establish a direct
cause-effect relationship between protocol use and first-
attempt success rates in Tl, nor does it definitively link
the protocol to low or absent COVID-19 transmission
rates. Further research with rigorous study designs is
necessary to validate these findings and refine optimal
practices for Tl in critically ill COVID-19 patients.
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