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Weaning From Mechanical Ventilation in Preterm Newborns:
Ventilatory Profile and the Construction of an
Extubation Protocol
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Abstract

Background: Weaning from invasive mechanical ventilation and
the ideal time for extubation of preterm newborns (PTNBs) should
be performed early. However, the ideal time to perform them is still
a challenge in neonatal intensive care unit (NICU). The aim of the
study was to present the ventilatory profile of premature infants sub-
mitted to invasive mechanical ventilation, assess the extubation fail-
ure rate and the elaboration of an extubation protocol.

Methods: This was a descriptive cross-sectional study carried out in
an NICU with PTNBs who underwent invasive mechanical ventila-
tion for a period longer than 24 h.

Results: Twenty-seven PTNBs participated in this study, from which
43 extubation events originated. The overall extubation failure rate
observed in the study was 23.3%, being higher among PTNBs young-
er than 28 weeks (50%). Regarding the failure rates according to birth
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weight ranges, extremely low weight PTNBs (less than 1,000 g) had
the highest rates, followed by very low weight PTNBs (1,000 g to
1,499 g), with rates of 33.3% and 21.4%, respectively.

Conclusions: Knowing the ventilatory profile of PTNBs and the risk
factors associated with extubation failure facilitates the weaning pro-
cess and increases the chance of successful extubation.

Keywords: Mechanical ventilation; Weaning from mechanical respi-
rators; Extubation; Protocols; Preterm newborns

Introduction

Invasive mechanical ventilation (IMV) aims to provide ad-
equate ventilation and oxygenation, being an extremely
important support in the treatment of respiratory complica-
tions in preterm newborns (PTNBs). According to the World
Health Organization, babies with a gestational age at birth
(GA) of less than 37 weeks are considered PTNBs [1]. The
literature documents that it is common for PTNBs to develop
respiratory distress, due to the immaturity of the lung struc-
ture, inefficient muscle function, surfactant deficiency, in-
creased airway resistance and high rib cage compliance [1].
These factors contribute to the dependence of PTNBs on the
use of IMV [2, 3].

The prolonged use of IMV has a direct impact on hospital
discharge, in addition to considerably increasing hospitaliza-
tion costs, morbidity and mortality and the development of
bronchopulmonary dysplasia (BPD) [4, 5]. Weaning is char-
acterized as the process of withdrawing IMV and occupies ap-
proximately 40% of the time spent in ventilatory support. Both
weaning and extubation must be performed early, but deter-
mining the exact moment to perform them is still a challenge
in neonatal intensive care unit (NICU) [4-7].

Extubation is a process dependent on clinical judgment as-
sociated with the interpretation of ventilatory support, blood
gas values, radiological examinations, and hemodynamic sta-
bility of the neonate [8]. It is defined as successful when there
is no need for reintubation within a predefined period, which
varies between institutions with observation windows from 12
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h to 7 days post extubation [1, 9].

Extubation failure in PTNBs may occur due to a combina-
tion of factors, such as increased respiratory work, increased
resistance due to upper airway narrowing, apneas and brady-
cardias associated with respiratory center immaturity. Accord-
ing to the literature, in the neonatal population, observation
windows for failure vary from 2 to 7 days, and extubation fail-
ure rates can reach 40-50% [1, 3, 5, 8, 9].

Studies indicate a variability of weaning and extubation
actions and practices, however, there is a scarcity of proto-
cols in NICU. This is concerning, as the use of these pro-
tocols is intended to accelerate and manage the process of
withdrawing the PTNB from the IMV [6, 10]. Other studies
show that the existence of a protocol verifying the ability to
initiate weaning reduces patients’ IMV time, and that a good
weaning protocol must contain as fundamental components:
actions that reduce ventilatory support, favoring patients’
acceptance of weaning; predetermined criteria that indicate
suitability to start the spontaneous breathing test (SBT);
standardized SBT; and the well-defined description of extu-
bation failure criterion [4, 11]. Evidence shows that the use
of SBT protocols developed and implemented in the NICU is
becoming a strong predictor of success in extubation of PTN-
Bs [10, 12]. In addition, studies mention the need for PTNBs
to be adapted to noninvasive ventilatory support after extu-
bation, addressing a reduction in the incidence of extubation
failure in the period from 48 h to 7 days and highlighting the
superiority of nasal intermittent positive pressure ventilation
(NIPPV) when compared nasal continuous positive airway
pressure (NCPAP) [13, 14].

Due to the existence of a variety of actions related to the
weaning and extubation process and the scarcity of studies
on the subject, it is important to know the ventilatory profile
of PTNBs from the Centro Materno Infantil de Contagem
(CMIC), in order to guarantee the improvement, quality and
safety of care for these patients. In addition, due to the impor-
tance of the aforementioned children’s center in the State of
Minas Gerais, as the reference for the Unified Health System
(Sistema Unico de SaUde (SUS)) for the entire child popula-
tion of Contagem, which is considered the third most populous
municipality in the state of Minas Gerais, Brazil, it plays a
crucial role. In addition, there are no specific extubation proto-
cols for this population in this institution, making it necessary
to elaborate them due to the exposed benefits. The protocol
developed in this study can support future research on the sub-
ject, as well as support ventilatory assistance in PTNBs from
other NICU.

Thus, this study aimed to present the ventilatory profile
of premature infants submitted to IMV, assess the extubation
failure rate and the elaboration of an extubation protocol.

Materials and Methods

Study type

This is a cross-sectional descriptive study, carried out in the
NICU of the CMIC in the state of Minas Gerais, Brazil, carried
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out from August 2021 to January 2022.

Study population

PTNBs who were submitted to IMV for a period longer than
24 h and whose parents or legal guardians signed the Free and
Informed Consent Term (FICT) participated in this study.

Sample

The sample was selected according to the flowchart shown
in Figure 1. PTNBs with heart disease and/or congenital
malformations, who were transferred to other institutions or
died before the first extubation were excluded from the study.
Heart diseases/congenital malformations were exclusion cri-
teria from the sample because they could be confounding
factors for the development of the extubation protocol, since
each congenital malformation and/or heart disease has its pe-
culiarities of evolution, with different clinical repercussions
in relation to the extubation. Therefore, the developed proto-
col should be applicable to the majority of babies born in the
maternity hospital in question, and in this case, it would be
the population of premature newborns (NB). The final sam-
ple consisted of 27 PTNBs.

Data collection

Data were collected through the records of the daily follow-up
forms of the NICU physiotherapists and electronic medical re-
cords, encompassing all PTNBs who underwent endotracheal
intubation. The collection was carried out by the author of the
research, using the form developed for this purpose.

PTNBs were observed in the 7 days following extubation
regarding the time between extubation and the need for reintu-
bation and the main causes of failure. Extubation failure was
considered to be those individuals who needed to be reintu-
bated within 48 h after extubation.

Variables

The variables included in this study were: 1) Prenatal and birth
period: use of antenatal corticosteroids, type of delivery, ges-
tational age, birth weight, sex, Apgar (appearance, pulse, gri-
mace, activity, and respiration) in the first and fifth minutes
of life; 2) Pre-extubation moment: MV modality, ventilatory
parameters, mean airway pressure (MAP), need for pre-extu-
bation drug intervention, radiological and gasometric exams;
3) Post-extubation moment: type of post-extubation ventila-
tory support, presence of stridor, need for micronebulization
and observation of the outcome of extubation.

The variables used were based on studies of Chawla et al
[3], Shalish et al [8], Giaccone et al [9], Hartmann et al [11],
Mandhari et al [12], Shalish et al [15], Ding et al [16], Shalish
et al [17], Manley et al [18], Costa et al [19], Khemani et al
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Intubated newborns (term
and preterm) during the

study period:61
Eligibility criteria
o <37 weeks;
> e IMV > 24 hours;
e Signature of the FPIC
PTNB who met the

inclusion criteria =46

—>

PTNB who constituted the
final sample = 27

Excluded (number and reason)

e 1 congenital malformation

e | transferred to another
institution

e 6 evolved to death before the
first extubation.

e 11 No signature of the FPIC

Figure 1. Sample selection process. Source: survey data. IMV: invasive mechanical ventilation; FPIC: free, prior and informed

consent; PTNB: preterm newborn.

[20], Kurtom et al [21], Cesar et al [22], Ambasta et al [23],
and Gupta et al [24].

Preparation of the extubation protocol

For the construction of the extubation protocol, the results
found in the research on the ventilatory profile of PTNBs, the
post-extubation outcomes and the scientific evidence found in
the National Library of Medicine (PubMed) in the MEDLINE
databases and in the Latin American and Caribbean Literature
on Health Sciences (Literatura Latino-Americana e do Caribe
em Ciencias da Saude (LILACS)) database were considered.

Figures 2 and 3 show the elaborated protocol. The proto-
col was based on studies by Chawla et al [3], Shalish et al [8],
Giaccone et al [9], Hartmann et al [11], Mandhari et al [12],
and Gupta et al [24]. The studies addressed the main variables
used in the assessment of pre-extubation PTNBs; however,
they were used for the elaboration of the protocol.

The conduction flowchart (Fig. 2) and the extubation
checklist (Fig. 3) developed in this study aimed to facilitate
the assessment of the NB and be able to identify the oppor-
tune moment to carry out weaning and extubation. They are
simple, practical and explanatory models in order to offer ef-
fective strategies to reduce MV time and, consequently, reduce
the resulting risks, safely and early leading to the weaning and
extubation process [3, 8, 9, 11, 12, 24].

Statistical analysis

Continuous descriptive data were presented as median, mini-
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mum, and maximum, according to data distribution. Categori-
cal variables were presented in absolute values and percent-
ages. The extubation failure rate was calculated as the number
of extubation failure events divided by the total number of
extubations performed, multiplied by 100, for the period from
August 2021 to January 2022.

The total number of PTNBs was considered for sample
characterization, and the total number of extubation events
was analyzed to study the variables related to weaning from
MYV and extubation. To verify the normality of the data, the
Shapiro Wilk test was used.

For statistical analysis, the Statistical Package for the So-
cial Science (SPSS) software, version 25.0 was used.

Ethical aspects

The study was conducted in compliance with the ethical stand-
ards of the responsible institution regarding human subjects,
following the current Brazilian ethical legislation (Resolution
466/2012, from the National Health Council). The study was
approved by the Research Ethics Committee of Fundacao Hos-
pitalar do Estado de Minas Gerais (CEPFHEMIG) under Ethi-
cal Opinion: 4,878,147, CAAE 48624321.7.0000.5119. All
parents or legal guardians of the newborns provided written
informed consent.

Results

A total of 27 PTNBs participated in this study, from which 43
extubation events originated. Table 1 presents the characteris-
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the SBT

SBT
performed
successfully

Is the patient
able to perform

|

Figure 2. Protocol: weaning and extubation flowchart. SBT: spontaneous breathing test; HR: heart rate; SAB: Silverman-An-
dersen Bulletin; IP: inspiratory pressure; PEEP: positive end-expiratory pressure; RR: respiratory rate; FiO,: fraction of inspired
oxygen; MAP: mean airway pressure; ETCPAP: endotracheal continuous positive airway pressure; IMV: invasive mechanical

ventilation; NIV: noninvasive ventilation; CPAP: continuous positive airway pressure.

tics of premature NBs at the CMIC. It is observed that 55.6%
(n = 15) of PTNBs are female, 59.3% (n = 16) were born by
cesarean section, 51.9% (n = 14) were moderately premature
and 74% (n = 20) weighed up to 1,499 g.

Table 2 shows the ventilatory and laboratory parameters
at the pre-extubation moment. Regarding arterial blood gas
analysis and pulmonary radiography, the absence or pres-
ence of these tests on the day of extubation was evaluated. It
is noted that most NBs used the time-cycled, pressure-limited
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(TCPL) mechanical ventilation (MV) modality (97.7%). As
for the ventilatory parameters, the median inspiratory pressure
(IP) was 15, positive end-expiratory pressure (PEEP) was 6,
respiratory rate (RR) was 30, and fraction of inspired oxygen
(FiO,) was 30. Only 30.2% of PTNBs had MAP measured.
Table 3 presents the outcome of extubation in relation to
ventilatory support, medication and clinical variables. After
extubation, there was a higher percentage of noninvasive ven-
tilation (NIV) use among extreme (80%) and moderate (20%)
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Newborn of: Name: Date: / /
Gestacional age:  Weight: ~ Time IMV(days):
Medical diagnostic:
Extubation attempts : ( )1st () 2nd () 3nd ( ) Number:
PRE-EXTUBATION ASSESSMENT
Questions Comments
Resolution of the cause of intubation? YES( )NO ()
Support ventilatory parameters? YES( )NO ()
(IP < 16; PEEP < 6 ; breathing rate < 30; MAP < 8
Cough reflex present? YES( )NO ()
Absence of respiratory effort? YES( )NO () SAB score:
Adequate sedoanalgesia? YES( )NO( ) NIPS Score:
(NIPS<4)
Activity level active / reactive / alert? YES ( ) NO()
Minimal or absent radiological changes? YES( )NO ()
Adequate blood gas analysis? YES( )NO( )
Use of dexamethasone pre-extubation? YES( )NO ()
Did you perform spontaneous breathing trial? YES( ) NO()

Interrupted () .

POST EXTUBATION EVALUATION

Presence of stridor: YES () NO ()

( ) Others

Ventilatory support ( ) CPAP ( ) Non-invasive ventilation ( ) Nasal catheter ( ) ambient air

Medication interventions:

Reintubation within 48 hours? YES ( ) NO ( ) Cause of failure:

Post-extubation observations:

Figure 3. Extubation checklist. IMV: invasive mechanical ventilation; SAB: Silverman-Andersen Bulletin; NIPS: Neonatal Infant

Pain Scale; CPAP: continuous positive airway pressure.

preterm infants. Stridor was observed in 100% of the extreme
and moderate preterm NBs in the event group with extuba-
tion failure, and micronebulization was not performed in any
of these NBs. It was also observed that the drug intervention
in this group was 20% (n = 1) in extremely preterm infants.

Of the 43 extubation events analyzed, 84% (n = 36) were suc-
cessful on the first attempt, 9% (n = 4) required up to three
attempts, and 7% (n = 3) required more than three extubation
attempts.

Table 4 represents extubation failure rates according to age
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Table 1. Characteristics of Premature Newborns at Centro Materno Infantil de Contagem, Contagem/Minas Gerais (From August

2021 to January 2022)

Variable N=27
Gender (n, %)
Male 12 (44.,4%)
Female 15 (55,6%)

Type of delivery (n, %)
Natural/vaginal
Cesarean section
Antenatal corticosteroid (n, %)
Yes
No
Gestational age (n, %)
Extremely premature (< 28 weeks)
Moderately premature (28 to 31 weeks and 6 days)
Late premature (32 to 36 weeks + 6 days)
Weight at birth (n, %)
Extremely low weight (less than 1,000 g)
Very low weight (1,000 to 1,499 g)
Low weight (1,500 to 2,499 g)
Over 2,500 g
Apgar score (median, minimum and maximum?)
Apgar - 1st min
Apgar - 5th min

11 (40,7%)
16 (59,3%)

17 (63,0%)
10 (37,0%)

7(25,9%)
14 (51,9%)
6 (22,2%)

10 (37,0%)
10 (37,0%)
5 (18,5%)
2 (7,4%)

8(0-9)
9(0-10)

Data were presented in absolute frequency and percentage, n represents the sample and % the relative frequency (%) or 2median, minimum and

maximum. Apgar: appearance, pulse, grimace, activity, and respiration.

and birth weight. The overall extubation failure rate observed
in the study, including all PTNBs, was 23.3%. When evaluat-
ing the failure rate according to gestational age, it is observed
that the highest rate is found among PTNBs younger than 28
weeks (50%). Regarding failure rates according to birth weight
ranges, extremely low weight PTNBs (less than 1,000 g) had
the highest rates, followed by very low weight PTNBs (1,000
g to 1,499 g), with rates of 33, 3% and 21.4%, respectively.
The main causes of extubation failure were apneas and severe
respiratory failure, leading to reintubations within 48 h. It was
observed in the 7 subsequent days through the evaluation of
extubation events that seven PTNBs needed to return to inva-
sive ventilatory support, totaling 19 reintubations.

The conduction flowchart (Fig. 2) and the extubation
checklist (Fig. 3) elaborated in this study facilitate the assess-
ment of the NB and help to identify the opportune moment to
carry out weaning and extubation. Simple, practical and ex-
planatory models were developed in order to offer effective
strategies to reduce MV time and, consequently, reduce the
resulting risks, safely and early leading to the weaning and ex-
tubation process.

This is a pioneering study in the maternity unit under
study, in which the ventilatory profile of PTNBs was analyzed
in order to propose an extubation protocol. The main findings
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of this study were: 1) Moderate and extreme premature NBs
and NBs weighing up to 1,499 g at birth were predominant in
the sample. Prior to birth, 63% of PTNB mothers had received
antenatal corticosteroid cycles. 2) At the time of extubation,
PTNBs had minimum IMV parameters, but only 30% had their
MAP assessed. In addition, 40% of them did not have arterial
blood gases and 49% did not have radiography before extuba-
tion. 3) The overall extubation failure rate of PTNBs was 23%
from August 2021 to January 2022. When we stratify this rate
according to gestational age and birth weight, the highest rates
are found in smaller NBs (28 weeks (50%) and less than 1,449
g (33%)). 4) The main causes of extubation failure in PTNBs
were apnea and severe respiratory failure caused by severe res-
piratory effort associated with bradycardias and desaturation.
Additionally, stridor presented in 100% of extreme and moder-
ate PTNBs in the event with failure of extubation group.

Discussion

In the present study, the ventilatory profile of PTNBs was ana-
lyzed, and it was evidenced that the variables gestational age
less than 32 weeks and birth weight less than 1,500 g were
predominant among the participants. It is known that these
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Table 2. Ventilatory and Laboratory Parameters Evaluated Before Extubation at the Centro Materno Infantil de Contagem, Conta-
gem/Minas Gerais (From August 2021 to January 2022)

Variable N=43
Type of mechanical ventilation, n (%)

TCPL 42 (97.7%)

PCV 1(2.3%)
Ventilatory parameters (median, minimum - maximum)?*

1P 15(12-17)

PEEP 6(5-7)

RR 30 (24 - 36)

FiO, 30 (21 - 50)
MAP evaluation, n (%)

Yes 13 (30.2%)

No 30 (69.8%)
Arterial blood gases, n (%)

Yes 26 (60.5%)

No 17 (39.5%)
Pulmonary X-ray, n (%)

Yes 22 (51.2%)

No 21 (48.8%)
Drug intervention, n (%)

Yes 13 (30.2%)

No 30 (69.8%)

Data were presented in frequency and percentage (n, %) or 2median, minimum and maximum. TCPL: pressure-limited time-cycled ventilation; PCV:
pressure-controlled ventilation; IP: inspiratory pressure; PEEP: positive end-expiratory pressure; RR: respiratory rate; FiO,: fraction of inspired oxy-
gen; MAP: mean airway pressure.

variables are factors that may contribute to the need for NBs age of up to 70%. Furthermore, when PTNBs are submitted
to return to IMV, being exposed to greater risks of morbidity to reintubations and prolonged use of IMV, they predispose to
and mortality, characterizing as a risk factor with a percent- the development of BPD and consequently prolonged hospital

Table 3. Evaluation of the Extubation Outcome in Relation to Ventilatory Support, Medication and Clinical Variables of PTNBs from
the Centro Materno Infantil de Contagem (From August 2021 to January 2022)

Assessment of extubation events (n = 43)

Events with successful extubation Events with failed extubation
(n=33) (n=10)
Extreme Moderate Late Extremes Moderate Later
n=5) (n=21) m="7) (n=5) n=2) n=3)
Ventilatory support, n (%)
NIV 4 (80.0) 16 (72.2) 0(0.0) 5(100.0) 2 (100.0) 3 (100.0)
CPAP 1 (20.0) 5(23.8) 4(57.1)  0(0.0) 0(0.0) 0(0.0)
Ambient air 0 (0.0) 0 (0.0) 3(42.9) 0(0.0) 0 (0.0) 0 (0.0)
Presence of stridor, n (%) 0 (0.0) 2(9.5) 1(14.3) 5(100.0) 2 (100.0) 2 (66.7)
Post-extubation micronebulization 0 (0.0) 3(14.3) 1(14.3) 0(0.0) 0(0.0) 2 (66.7)
Drug intervention 2 (40.0) 8 (38.1) 0(0.0) 1 (20.0) 0(0.0) 2 (66.7)
Pre-extubation 5th min Apgar up to 3 points at birth 0 (0.0) 0(0.0) 1(14.3) 0(0.0) 0(0.0) 0(0.0)

Data were presented in frequency and percentage. NIV: noninvasive ventilation; CPAP: continuous positive airway pressure; Apgar: appearance,
pulse, grimace, activity, and respiration.
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Table 4. Extubation Failure Rates According to Age and Birth
Weight at Centro Materno Infantil de Contagem - Contagem/
Minas Gerais (From August 2021 to January 2022 (N = 43))

Variable f:tiiu(l;z)
General fee 23.3%
Gestational age
Extremely premature (< 28 weeks) 50%
Moderately premature (28 to 31 weeks and 6 days) 8.7%
Late premature (32 to 36 weeks + 6 days) 30%
Birth weight
Extremely low weight (less than 1,000 g) 33.3%
Very low weight (1,000 to 1,499 g) 21.4%
Low weight (1,500 to 2,499 g) 0%
Over 2,500 g 0%

Extubation failure rate (reintubations within 48 h): total number of extu-
bation failures divided by the total number of extubations x 100 (From
August to January 2022).

stay [1, 5, 10, 15-19]. This fact corroborates the findings of
this study, where 50% of PTNBs who failed extubation had a
GA < 28 weeks, and 74% weighed less than 1,500 g, but this
rate is related to extubation events, which directly influences
a high failure rate, since most events occurred with extremely
preterm infants.

The overall extubation failure rate observed in the study
was 23.3%, a relatively lower value compared to that reported
in the literature, which varies between 40% and 50% [1, 3].
However, it should be considered that the analysis performed
in this study had a short period with a minimum sample of 27
PTNBEs, in addition to the fact that the failure rate evidenced is
related to the extubation events performed and not to the sam-
ple of the study. Although the failure rate of the present study
was calculated considering reintubations within 48 h after ex-
tubation, it was observed through the evaluation of extubation
events that seven PTNBs needed to return to invasive ventila-
tory support within a period of up to 7 days post extubation,
totaling 19 reintubations.

The blood gas alterations may have an unfavorable out-
come in extubation [19]. In this study, it was identified that
39.5% of PTNBs did not undergo pre-extubation blood gas
analysis. Laboratory and chest radiology tests, together with
the interpretation of ventilatory support and hemodynamic
stability of the PTNB, will determine the possibility of per-
forming the extubation process [8, 18]. Changes not identified
before extubation may contribute to its failure, since increased
or low pH and bicarbonate values are associated with risks
of extubation failure [19]. The extubation criteria are still not
well clarified in the literature, so it is important to standardize
them and evaluate accurate predictors for the procedure, since
the exact moment for extubation is still a challenge in NICU
[7], which emphasizes the need for strategies that increase the
chance of successful extubation.

According to the results presented in this study, the pres-
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ence of stridor in extremely and moderately preterm infants
was predominant, especially in the group that had extubation
failure. However, post-extubation micronebulization was not
performed in any of them and, in addition, only 13 (30.2%) of
these PTNBs received pre-extubation drug intervention, with
a percentage of 69.8% for not performing any type of pre-ex-
tubation intervention. This fact may have directly influenced
these failures, and studies have already demonstrated success
in extubation in PTNBs who received dexamethasone days or
hours before the procedure, reporting a reduction in the num-
ber of reintubations, as well as the performance of microneb-
ulization with adrenaline for those who had stridor [20, 21].
NBs have specific anatomical characteristics of the airways,
which make them more susceptible to risk of injury during the
intubation process, and consequently predisposition to present
stridor due to post-extubation glottic edema [22].

The presence of stridor evidenced in this study is relat-
ed to greater chances of reintubation, since PTNBs who had
successful extubation had minimal rates of stridor compared
to those who failed. In addition, it was observed that in the
group with successful extubation events, 78.1% of extreme
and moderate preterm infants received pre-extubation drug
intervention, and 14.3% of these received post-extubation mi-
cronebulization. In addition to stridor, apnea and severe respir-
atory effort were also one of the main causes of reintubation in
PTNBs. Severe respiratory effort can be identified through the
Silverman-Andersen Bulletin (BSA), an objective and quick-
to-execute tool, which aims to grade the respiratory effort pre-
sented by the PTNB, thus being able to identify the opportune
moment for the change in the level of ventilatory support [25].
Considering the results found in the present study and in the
literature, we can highlight the benefits and importance of
pre- and post-extubation interventions [20, 22-24]. In addition,
pain assessment in these PTNBs is opportune, since they are
often submitted to invasive procedures, such as endotracheal
and nasopharyngeal aspirations, which are painful processes
that directly influence stability, clinical evolution and neonatal
morbidity [26, 27]. The Neonatal Infant Pain Scale (NIPS) is a
validated instrument capable of reliably assessing PTNB pain
and, through the information provided, it will be possible to
determine the appropriate interventions for pain relief [28].

The use of NIV has been recommended as an option for
post-extubation ventilatory support in PTNBs, being offered
through NCPAP or NIPPV [14]. Initially, nasal CPAP was the
most used support after extubation in preterm infants, but when
compared with NIPPV, a reduction in extubation failure rates
was observed, along with significant improvement in neonatal
outcomes [16, 24, 29]. In the present study, the predominant
use of NIV was observed, both in the group of successful and
failed extubation events. It is important to effectively assess
the respiratory conditions of PTNBs after extubation, to deter-
mine the most appropriate support to be used.

Knowing the ventilatory profile of preterm infants and the
risk factors associated with extubation failure facilitates the
weaning process and increases the chance of successful ex-
tubation. In a study carried out in Toronto, an evidence-based
SBT protocol was developed with the aim of improving extu-
bation rates and promoting the minimization of MV. The study
was carried out in two periods of time, before and after the
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implementation of the protocol, where the result was effective
in reducing the extubation failure rate from 9.9% to 4.1% [12].

This study had limitations inherent to cross-sectional stud-
ies, such as the impossibility of attesting a causal relationship;
the study was performed at a single center so generalization
of findings should be done with caution. However, it is note-
worthy that this is the first study that identified the ventilatory
profile of PTNBs in this maternity hospital, being an important
starting point for conducting future research. In addition, the
advantage of this study was the development of an extubation
protocol for the NICU of the maternity unit under study, which
can bring benefits to this population, systematizing the assess-
ment of the pre-extubation moment and the surveillance of the
post-extubation moment, thus being able to reduce failure rates
and consequently the sequelae caused by prolonged hospitali-
zation.

Conclusions

It is concluded that gestational age and birth weight were vari-
ables associated with a higher rate of extubation failure, due
to the lack of preventive actions before and after extubation.
Therefore, it is important to emphasize the need for defined
strategies and actions that promote early yet safe weaning and
extubation. While the weaning protocol presented is scientifi-
cally grounded, its implementation in the NICU and subse-
quent evaluation of its impact on PTNBs are essential.
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