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ABSTRACT

Objective To verify whether the use of the T-piece
resuscitator compared with the self-inflating bag in preterm
infants ventilated at birth modifies survival to hospital
discharge without major morbidities.

Design Pragmatic prospective cohort study.

Setting 20 Brazilian university hospitals of Brazilian
Network on Neonatal Research. Patients were 1962 inborn
infants in 2014-2015 ventilated at birth with 23-33"
weeks gestation and birth weight 400-1499 g without
malformations. Patients transferred until the 27th day after
birth were excluded.

Interventions Positive pressure ventilation at birth with
T-piece resuscitator or self-inflating bag without positive
end expiratory pressure valve. Intervention with ventilation
followed the Brazilian Society of Pediatrics guidelines.

The choice of the equipment was at the neonatologist’s
discretion in each delivery. The main outcome measures were
survival to hospital discharge without bronchopulmonary
dysplasia, severe peri-intraventricular haemorrhage and
periventricular leucomalacia. Logistic regression adjusted for
confounding variables was applied for main outcome.
Results 1456 (74%) were only ventilated with T-piece
resuscitator and 506 (26%) with the self-inflating bag. The
characteristics of those ventilated with T-Piece resuscitator
versus self-inflating bag were birth weight 969 + 277 vs
941 + 279 g, gestational age 28.2+2.5 vs 27.8+2.7 weeks
and survival to hospital discharge without major morbidities
47% vs 35%. Logistic regression adjusted for maternal
characteristics, obstetric and neonatal morbidities showed
that the T-piece resuscitator increased the chance of survival
to hospital discharge without major morbidities (OR=1.38;
95% Cl 1.06 to 1.80; Hosmer-Lemeshow goodness of fit:
0.695).

Conclusion This study is the first that highlights the
effectiveness of T-piece resuscitator ventilation in improving
relevant outcomes in preterm neonates.

INTRODUCTION

Most newborn infants with gestational age <34
weeks need positive pressure ventilation during
cardiorespiratory transition at birth. Among
5857 very low birth weight infants (VLBW) with

What is already known on this topic?

> 60%-70% of very low birth weight preterm
newborns (23-33 weeks' gestation)
receive positive pressure ventilation during
cardiorespiratory transition at birth.

» In simulators, inspiratory pressure, positive end
expiratory pressure, tidal volume and inspiratory
time are administered more consistently with
the T-piece resuscitator compared with the self-
inflating bag.

» Despite this apparent advantage regarding lung
mechanics, small clinical trials in newborns do
not demonstrate consistent improved clinical
outcomes with the T-piece.

What this study adds?
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» In preterm neonates (23—-33 weeks' gestation)
without malformations who received ventilation
at birth, use of T-piece resuscitator was
associated with increased survival without
major morbidities.

gestational age of 23-33 weeks without malfor-
mations born in 2012-2015 in 20 public Brazilian
university hospitals, 64% received positive pres-
sure ventilation with facial mask or endotracheal
tube in the delivery room." A study of the NICHD
Neonatal Research Network, with data from 9565
newborns with gestational age less than 29 weeks
born between 2003 and 2007, showed that 67%
received positive pressure ventilation at birth.>

The respiratory transition at birth consists of
three distinct phases that overlap in the first minutes
of life: in the first, the airways are full of liquid, and
respiratory support aims at lung fluid clearance; in
the second phase, lung fluid is still in the interstitial
space and can return to the airways if the lung is not
expanded; and in the last phase, the issues related
to lung fluid are not as relevant, and those linked to
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gaseous exchange and uniform ventilation in an immature lung
begin to have greater importance to respiratory homeostasis.’ In
this context, the equipment of choice to ventilate the preterm
newborn has been the subject of controversies; two devices are
the most employed in the Brazilian scenario: the T-piece resusci-
tator and the self-inflating bag.

Studies in simulators indicate that the inspiratory pressure, the
positive end expiratory pressure (PEEP), the tidal volume and
the inspiratory time are administered more consistently using
the T-piece resuscitator compared with the self-inflating bag.*
Despite these advantages regarding lung mechanics, three clinical
trials in newborns demonstrate controversial results regarding
short-term and long-term outcomes with the T-piece.®® In 2011,
Dawson et al® analysed 80 newborns <29 weeks, randomised to
ventilation in the delivery room with the T-piece or the self-in-
flating bag, and found no differences regarding oxygen satura-
tion at Smin after birth, frequency of tracheal intubation and
surfactant administration in the delivery room. The study was
not designed to assess long-term outcomes, but its description
showed no differences regarding bronchopulmonary dysplasia
(BPD), grade IV intraventricular haemorrhage (IVH) and hospital
mortality. In 2014, Szyld et al’ evaluated 195 VLBW neonates
ventilated at birth: 85 with T-piece and 110 with self-inflating
bag. The T-piece resuscitator decreased the need for intubation in
the delivery room and the frequency of BPD. In 2015, Thakur et
al® studied 37 patients with gestational age <34 weeks, of whom
19 were ventilated in the delivery room with the T-piece resus-
citator and 18 with the self-inflating bag. The use of the T-piece
led to a shorter duration of positive pressure ventilation and a
lower frequency of intubation at birth, with diminishing need for
mechanical ventilation in the neonatal intensive care unit (NICU),
although hospital mortality was similar between groups. Thus,
given the lack of compelling data on benefits in the long term,
in 2015, the International Liaison Committee on Resuscitation
stated that there was insufficient evidence to recommend using
the T-piece resuscitator instead of the self-inflating bag for resusci-
tation at birth and suggested the need of further research.’

The goal of this study was to determine whether the use of
the T-piece resuscitator in VLBW infants who received positive
pressure ventilation at birth, compared with the self-inflating
bag, increased survival to hospital discharge without BPD, IVH
grades III-IV and periventricular leucomalacia (PVL). In addi-
tion, as a secondary outcome, this study analysed whether the use
of the T-piece, compared with the self-inflating bag, increased
the chance of the newborn having a fifth-minute Apgar score
of 7-10.

METHODS

This is a pragmatic prospective cohort study with data obtained
from the database registry of the Brazilian Network on Neonatal
Research. Data from the 20 academic tertiary care public hospi-
tals that participated in the network for the entire duration of
the study period were analysed. All centres agreed to have their
data included in the study, and the Research Ethics Committee
of the coordinating institution approved the project without
needing patients’ informed consent.

All patients born between January 2014 and December 2015
with gestational age between 23%” and 33%7 weeks, birth weight
between 400 and 1499 g, without malformations, who received
positive pressure ventilation at birth were included in the study.
Patients transferred to other institutions until 27 days after
birth were excluded because we could not retrieve data about
outcomes.

The 20 hospitals are high-risk pregnancy referral centres.
Neonatal resuscitation teams followed the 2011 guidelines of
the Neonatal Resuscitation Program of the Brazilian Society of
Pediatrics,” which introduced the possibility of using the T-piece
resuscitator or the self-inflating bag as the first option for ventila-
tion at birth for preterm neonates. In the present study, the deci-
sion to use the T-piece resuscitator and/or the self-inflating bag
was at the discretion of each resuscitation team that assisted the
patient at birth. The T-piece resuscitator was either the Neopuff
(Fisher & Paykel Healthcare, Auckland, New Zealand) or the
Babypuff (Fanem Ltda, Sdo Paulo, Brazil). All centres started the
T-piece ventilation with a PEEP of 5 cmH,O. All self-inflating
bags contained no PEEP valve. According to the 2011 Brazilian
guidelines, the positive pressure ventilation, regardless of the
equipment available, started with an oxygen concentration of
40% for newborns with gestational age less <34 weeks.

The patients who met the inclusion criteria were allocated into
two groups: (1) T-piece, neonates ventilated at birth exclusively
with a T-piece resuscitator with facial mask and/or endotracheal
tube; and (2) self-inflating bag, infants who received any positive
pressure ventilation at birth with a self-inflating bag by facial
mask and/or endotracheal tube.

Gestational age, in completed weeks, was determined by the
best obstetric estimate. Small for gestational age was defined
according to Olsen et al."’ Hypothermia on admission to NICU
was determined by an axillary temperature <36.0°C."" The
Score for Neonatal Acute Physiology and Perinatal Extension,
Version II severity score was calculated within the first 12 hours
of life."* Patent ductus arteriosus was considered present when
patients were submitted to pharmacological and/or surgical
closure. Late-onset sepsis was defined by the presence of clinical
signs after 72hours of life with positive blood culture. Necro-
tising enterocolitis was considered in the presence of intestinal
pneumatosis or pneumoperitoneum. BPD was defined when
there was use of any inspired oxygen fraction above 0.21 in the
corrected gestational age of 36 weeks."” IVH was diagnosed via
head ultrasound and classified according to Papile et al.'* PVL
was diagnosed when cystic lesions of intraparenchymal white
matter were observed by head ultrasound during hospital stay."

The primary outcome was survival to hospital discharge
without BPD, IVH grades III-IV and PVL. The secondary
outcome was the presence of a fifth-minute Apgar score of 7-10.
Given the chance of the primary outcome in the study centres
to be approximately 509,'® with a 10% difference between the
studied groups and a power of 80%, it was necessary to include
at least 387 infants in each group.

The independent variables associated with the outcomes
were defined by logistic regression. Since the variables associ-
ated with the fifth-minute Apgar score of 7-10 and the survival
to hospital discharge without BPD, IVH grades III-IV and
PVL vary between extreme preterm infants and very/moderate
preterm infants, logistic models for the whole group of patients
and for the neonates divided according to gestational age were
built. The models included all maternal and neonatal variables
with a p value <0.20 on univariate analysis. The independent
variables were removed one by one from the model according to
their significance, adjusted by the Wald test. The fit of the model
was evaluated by Hosmer-Lemeshow goodness-of-fit test. SPSS
V.21.0 software was used.

RESULTS
In the 20 centres, 3021 neonates with gestational age of 2
33%7 weeks and birth weight of 400-1499 g were born without
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Figure 1  Frequency of T-piece use in the 1962 ventilated preterm
neonates at birth, according to birth centre.

malformations in 2014-2015 and 2010 (67%) received positive
pressure ventilation at birth. Of these, 48 patients were trans-
ferred to other hospitals until 27 days after birth. Therefore,
the study population was 1962 newborns who met the inclusion
criteria. Among them, 1456 (74%) were ventilated only with
the T-piece, while 506 (26%) received, at some point of resus-
citation, ventilation with the self-inflating bag. The frequency
of neonates ventilated only with the T-piece varied from 0%
to 100% among centres (figure 1). The distribution of patients
regarding the equipment for ventilation and the interface used
(facial mask, endotracheal tube or both) is shown in figure 2 for
the 1248 infants with a gestational age of 23-28 weeks, and in
figure 3 for the 714 infants with 29-33 weeks. In relation to the
use of oxygen, 836 (57%) of those ventilated with the T-piece
and 371 (73%) of those ventilated with the self-inflating bag
received 100% oxygen during resuscitation in the delivery room.

The maternal demographic characteristics of the 1962
neonates grouped according to the device used in ventilation
in the delivery room are displayed in table 1, and the neonatal
characteristics and evaluated outcomes are shown in table 2. The
frequency of the main outcome of the study, that is, survival to
hospital discharge without BPD, IVH (grades III/IV) or PVL,
ranged among the studied units from 27% to 59% (9%-40%
for the 23-28 weekers, and 56%-88% for the 29-33 weekers).

1,248 neonates with gestational age of 23-28 weeks
received PPV at birth

0 0 0

904 infants: 256 infants: 88 infants:
PPV only with PPV only with PPV with
T-piece SIB SIB & T-piece
34% only mask 27% only mask 14% only mask
8% only tube 11% only tube 3% only tube
58% mask & tube | |62% mask & tube | |83% mask & tube
n=283 n=52 n=14
1(31%) ﬂ(zo%) ﬂﬂb‘%)

Survival to hospital discharge without
BPD, IVH (lll/IV) or PVL

Figure 2 Distribution of the neonates with 23-28 weeks of
gestational age according to the interface used for positive pressure
ventilation at birth and main outcome. BPD, bronchopulmonary
dysplasia; IVH, intraventricular haemorrhage; PPV, positive pressure
ventilation; PVL, periventricular leucomalacia; SIB, self-inflating bag.

714 neonates with gestational age of 29-33 weeks
received PPV at birth

0 0 0

552 infants: 126 infants: 36 infants:
PPV only with PPV only with PPV with
T-piece SIB SIB & T-piece

g 0 0

67% only mask 55% only mask 42% only mask
4% only tube 5% only tube 0% only tube
29% mask & tube | |40% mask & tube | |58% mask & tube
n=402 n=89 n=23
11(73%) (71%) 64%)

Survival to hospital discharge without
BPD, IVH (lll/IV) or PVL

Figure 3 Distribution of the neonates with 29-33 weeks of
gestational age according to the interface used for positive pressure
ventilation at birth and main outcome. BPD, bronchopulmonary
dysplasia; IVH, intraventricular haemorrhage; PPV, positive pressure
ventilation; PVL, periventricular leucomalacia; SIB, self-inflating bag.

When the variables associated with the presence of a fifth-
minute Apgar score of 7-10 were analysed, the logistic regres-
sion adjusted for birth centre, maternal age, maternal schooling,
prenatal care, maternal hypertension, multiple pregnancy and
small for gestational age showed associations with the following
variables, expressed in ORs (95% CIs): antenatal steroid use:
1.43 (1.11 to 1.83), C-section 1.50 (1.18 to 1.91), chorioam-
nionitis 0.73 (0.54 to 0.99), gestational age <29 weeks 0.40
(0.31 to 0.52), male newborn 0.77 (0.61 to 0.96), ventilation
only with the T-piece at birth 1.95 (1.47 to 2.58) and advanced
resuscitation 0.10 (0.07 to 0.15). This regression model has a good
fit (Hosmer-Lemeshow goodness of fit: p=0.877). The variables
associated with the presence of a fifth-minute Apgar score of 7-10
for the 1246 infants with 23-28 weeks and for the 714 neonates
with 29-32 weeks of gestational age are shown in table 3.

Logistic regression adjusted for birth centre, maternal charac-
teristics and obstetric and neonatal morbidities showed that the
T-piece resuscitator increased the chance of survival to hospital
discharge without BPD, IVH (grades III/IV) or PVL for the 1962
neonates with 23-33 weeks of gestational age: OR 1.38 (95% CI
1.06 to 1.80); Hosmer-Lemeshow goodness of fit: 0.695. The
variables associated with the chance of survival to hospital
discharge without BPD, IVH (grades I1I/IV) or PVL according to
gestational age are shown in table 4.

DISCUSSION

The use of T-piece for positive pressure ventilation at birth of
preterm neonates was associated with an increased chance of
survival to hospital discharge without BPD, severe IVH or PVL,
adjusted for possible confounding variables. It was also associ-
ated with an increased chance of a fifth-minute Apgar score of
7-10. According to the literature review, this study is the first
with a significant number of patients that collected data from
daily clinical assistance showing the benefits of using specific
device for positive pressure ventilation in the delivery room in
terms of relevant outcomes at hospital discharge.

It is interesting to note, first, the variability in the use of the
T-piece between the various centres, and second the fast incorpo-
ration of the equipment in the delivery rooms of public Brazilian
university hospitals. Figure 1 shows that, in 2014 and 2015, the
T-piece was used for 90% or more of the preterm neonates who
received ventilation at birth in seven centres, and 60%-80% of
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Table 1 Maternal characteristics of the 1962 infants classified according to positive pressure ventilation at birth with T-piece resuscitator or self-
inflating bag

T-piece, n=1456 Self-inflating bag, n=506 p Value
Maternal age <20years 231 (16%) 101 (20%) 0.033
Schooling <8years 344 (24%) 140 (28%) 0.050
Prenatal care 1361 (94%) 458 (91%) 0.045
Multiple gestation 331 (23%) 112 (22%) 0.781
Hypertension 546 (38%) 169 (34%) 0.147
Diabetes 103 (7%) 27 (5%) 0.198
Chorioamnionitis 200 (14%) 92 (18%) 0.015
Abruption or previa 152 (11%) 52 (10%) 0.920
Antenatal steroid 1114 (77%) 348 (69%) 0.001
Caesarean section 968 (67%) 286 (57%) <0.001
Gestational age (weeks) 28.2+2.5 27.8+2.7 0.005
Gestational age <29 weeks 904 (62%) 344 (68%) 0.018

Abruption or previa: abruptio placentae or placenta previa.

the patients in ten centres. European studies indicate the use of
the T-piece resuscitator in 31% of Irish maternity hospitals in
2008," 45% of Spanish ones in 2009," 41% of German units
and 80% of Austrian ones in 2010."” In UK, T-piece resuscitator
was used by more than 90% of tertiary units and 78% of special
care units in 2010.%° The rapid adoption of this equipment by
Brazilian university units indicates the embodiment of the 2011
neonatal resuscitation national guidelines, which suggested the
use of the T-piece for neonates with gestational ages <34 weeks.”

Low birth weight neonates ventilated only with the T-piece,
compared with those ventilated with the self-inflating bag at

birth, was associated with a lower frequency of endotracheal
intubation in the delivery room, surfactant administration
and invasive mechanical ventilation in the NICU, as well as a
lower length of hospital stay. These results differ from those
presented by Dawson et al® in a randomised clinical trial with
infants younger than 29 weeks. It is possible that the obser-
vational design of our study led to the enrolment of healthier
infants who were non-urgently delivered in the T-piece group
(tables 1 and 2), since the use of this equipment requires antic-
ipation of its need. On the other hand, the study by Dawson
et al® had only 80 patients and it may not have had the sample

Table 2 Neonatal characteristics and outcomes of the 1962 infants classified according to positive pressure ventilation at birth with T-piece

resuscitator or self-inflating bag

T-piece, n=1456 Self-inflating bag, n=506 p Value

Birth weight (g) 969+277 941+279 0.968
Birth weight <750g 374 (26%) 149 (29%) 0.099
Male 745 (51%) 258 (51%) 0.945
Small for gestational age 453 (31%) 147 (29%) 0.386
Endotracheal intubation in the delivery room 782 (54%) 340 (67%) <0.001
CPAP in the delivery room 763 (53%) 159 (32%) <0.001
Fifth-minute Apgar score of 7-10 1104 (76%) 322 (64%) <0.001
Hypothermia at NICU admission 732 (52%) 310 (67%) <0.001
SNAPPE Il >40 381 (27%) 168 (36%) <0.001
Respiratory distress syndrome 1149 (81%) 401 (83%) 0313
Air leaks 99 (7%) 28 (6%) 0.369
Pulmonary hypertension 120 (9%) 51 (11%) 0.163
Surfactant administration 976 (68%) 377 (77%) <0.001
Mechanical ventilation by tracheal tube 1094 (77%) 422 (88%) <0.001
Mechanical ventilation by tracheal tube (days)* 4(1-13) 5(2-18) <0.001
PDA with pharmacological or surgical closure 350 (25%) 121 (25%) 0.866
Late-onset sepsis with positive blood culture 375 (27%) 135 (29%) 0.371
Necrotising enterocolitis 110 (8%) 42 (9%) 0.509
IVH grades IlI/IV 145/1218 (12%) 60/376 (16%) 0.040
PVL 95/1209 (8%) 46/373 (12%) 0.008
Death in the delivery room 43 (3%) 25 (5%) 0035

Alive at hospital discharge 1000 (69%) 282 (56%) <0.001
Survival to hospital discharge without BPD 765 (53%) 198 (39%) <0.001
Survival without BPD, IVH (IlI/IV) or PVL 685 (47%) 178 (35%) <0.001

*Data displayed in median (percentile 25-75).

BPD, bronchopulmonary dysplasia; CPAP, continuous positive airway pressure; IVH, intraventricular haemorrhage (% of those with head ultrasound); NICU, neonatal intensive
care unit; PDA, patent ductus arteriosus; PVL, periventricular leucomalacia (% of those with head ultrasound); SNAPPE 11, Score for Neonatal Acute Physiology and Perinatal

Extension, Version Il

F52
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Table 3 Variables associated with a fifth-minute Apgar score of

7-10 according to gestational age

OR 95% CI
Infants with 23-28 weeks of gestational age*
Maternal schooling 0.72 0.53t0 0.96
Chorioamnionitis 0.70 0.50 to 0.98
Antenatal steroids 1.57 1.17102.10
Caesarean section 1.61 1.23t0 2.11
Male sex 0.68 0.52 t0 0.89
Birth weight <750g 0.55 0.42 10 0.72
Ventilation at birth with the T-piece 1.52 1.1410 2.03
Advanced resuscitation at birth 0.10 0.06 t0 0.16
Infants with 29-33 weeks of gestational age**
Maternal hypertension 1.84 1.16 t0 2.92
Ventilation at birth with the T-piece 2.43 1.50 t0 3.90
Advanced resuscitation at birth 0.10 0.04 to 0.25

*Logistic regression model adjusted for birth centre, prenatal care, maternal
hypertension and multiple gestation (Hosmer-Lemeshow: p=0.463).
**Logistic regression model adjusted for birth centre, maternal race, and birth

weight<1000g(Hosmer-Lemeshow: p=0.995).

tAdvanced resuscitation at birth: ventilation via endotracheal tube + chest

compressions and/or medication.

Table 4 Variables associated with survival to hospital discharge
without bronchopulmonary dysplasia, intraventricular haemorrhage
grades III/IV and periventricular leucomalacia, according to

gestational age

OR 95% Cl
Infants with 23-28 weeks of gestational age*
Caesarean section 1.49 1.10 to 2.02
Birth weight <750g 0.13 0.09t0 0.19
Male 0.64 0.47 t0 0.86
Ventilation at birth with the T-piece 1.76 1.24t0 2.50
Advanced resuscitation 0.44 0.22t0 0.89
Fifth-minute Apgar score of 7-10 1.48 1.04t0 2.1
Respiratory distress syndrome 0.42 0.25 10 0.69
Air leaks 0.34 0.17 t0 0.68
Pulmonary hypertension 0.280 0.15t0 0.52
Late-onset sepsis with positive blood culture 0.58 0.42 t0 0.81
Infants with 28-33 weeks of gestational age**

Maternal hypertension 0.16 0.06 to 0.41
Caesarean section 1.69 1.08 to 1.67
Birth weight <1000 g 0.22 0.13t00.38
Advanced resuscitation 0.31 0.11t0 0.91
Respiratory distress syndrome 0.41 0.26 to 0.65
Air leaks 0.16 0.04 t0 0.69
PDA with pharmacological and/or surgical 0.48 0.27 t0 0.84
treatment

Late-onset sepsis with positive blood culture 0.44 0.28t0 0.68
Necrotising enterocolitis 0.44 0.20t0 0.97

*Logistic regression model adjusted for birth centre, maternal age and race,
antenatal steroids, hypothermia on intensive care admission, PDA with

pharmacological and/or surgical treatment, and necrotising enterocolitis (Hosmer-

Lemeshow: p=0.987).

**Logistic regression model adjusted for birth centre, maternal race, prenatal care,
multiple gestation, previa/abruption, multiple gestation, small for gestational age,

fifth-minute Apgar score of 7-10 and ventilation at birth with T-piece (Hosmer-

Lemeshow: p=0.329).
PDA, persistent ductus arteriosus.

power necessary to find differences between groups venti-
lated with different devices. In agreement with data presented
here, two randomised clinical trials show that the use of the
T-piece in preterm infants, compared with the self-inflating
bag, decreased the need for intubation in the delivery room
and mechanical ventilation in NICU.” * To address the possible
bias of an observational study, we assessed the short-term
outcome adjusted for variables that would indicate a better
vitality of patients who received T-piece ventilation at birth.
After adjusting for maternal morbidity, antenatal steroid use,
delivery mode, gestational age, sex of the newborn and first
minute Apgar score, ventilation with the T-piece at birth was
associated with an increased chance of fifth-minute Apgar
score of 7-10 by 37%, suggesting that this device provides
more effective ventilation for resuscitation in the delivery
room. Animal and human data indicate that providing PEEP
in a critical period for maintenance of functional residual
capacity is important to remove fluid from the airways.”' In
addition, the inspiratory pressure during the ventilation with
self-inflating bags is highly variable and the expiratory pres-
sure is inconsistent, which might be harmful during the resus-
citation at birth of preterm infants.®’

Regarding outcomes at hospital discharge, positive pressure
ventilation with the T-piece in the delivery room was associated
with a higher chance of survival without BPD, severe IVH or
PVL by 38%, adjusted for maternal and neonatal character-
istics and birth centre. The hospital mortality rate of 32% in
this preterm cohort of Brazilian infants is three times higher
than those reported by North American neonatal networks
and population studies in Switzerland and Japan, which ranged
from 9% to 13% for VLBW preterm neonates born between
2008 and 2012.** South American data from 2001 to 2011,
with 8234 VLBW infants, are similar to the Brazilian data,
with 26% hospital deaths.” When considering only the survi-
vors, the frequency of morbidities evaluated in this study was
higher than those described for North American centres from
the Vermont-Oxford Network: BPD 25% vs 26%, severe IVH
8% vs 6% and PVL 9% vs 3%.>” The use of a brief interven-
tion in the delivery room, that is, positive pressure ventilation
with T-piece, was associated with an increase in survival to
hospital discharge without major morbidities. By decreasing
the need for endotracheal intubation and increasing contin-
uous positive airway pressure with facial mask soon after
birth, the use of T-piece in the delivery room has favoured less
invasive mechanical ventilation during the infant’s hospital
stay. Invasive mechanical ventilation implies the availability
of adequate infrastructure in terms of equipment and human
resources in neonatal units. Although Brazilian university units
have adequate physical structure and equipment for the care of
high-risk neonates, the presence of registered nurses for NICU
beds is lower than that reported in developed countries.”® It is
known that there is a direct relationship between the propor-
tion of nurses and neonatal hospital outcome.”” Thus, the use
of T-piece for ventilation at birth may constitute an interven-
tion with favourable impact on survival to hospital discharge
without major morbidities in centres with neonatal care condi-
tions similar to those described here.

The main limitation of this investigation is its observational
design. As a strength, this is a pragmatic trial that assesses the effec-
tiveness of the T-tube in a real-world setting with the use of a large
database analysed in a manner intended to adequately adjust for
potential confounders.” It is interesting to note that the analysed
cohort corresponds to 4.5% of VLBW neonates born each year in
Brazil,” with data collected in a prospective and systematic way
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and with strict definitions of each event and continuous input in an
electronic database, whose consistency is verified by an indepen-
dent committee.

This study is the first that highlights the effectiveness of T-piece
resuscitator ventilation in improving relevant outcomes in preterm
neonates. The use of the T-piece in the delivery room implies the
availability of resuscitation teams with professionals able to antic-
ipate the need for positive pressure ventilation at birth and to
prepare equipment for immediate use.
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