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Non-Synchronized Nasal Intermittent Positive
Pressure Ventilation (NIPPV) Versus Nasal
Continuous Positive Airway Pressure (NCPAP)
After Extubation in Preterm Infants with
Respiratory Distress Syndrome
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ABSTRACT

Objective: To determine whether non-synchronized nasal intermittent positive pressure ventilation
(NIPPV) reduces the rates of extubation failure, compared to nasal continuous positive airway pressure
(NCPAP), in preterm infants with respiratory distress syndrome (RDS).

Method: This retrospective study included a total of 49 premature infants who were born at <32 gestati-
onal weeks with a birth weight of <1.500 g and required intubation due to RDS. The patients were followed
up with NIPPV or NCPAP after extubation. The primary outcome was extubation failure within 48 hrs of
extubation, while the secondary outcome was neonatal morbidities.

Results: A total of 23 patients received NCPAP and 26 patients NIPPV following extubation. Demographic
characteristics were similar in both NCPAP and NIPPV groups. Extubation failure was observed in five
(21.7%) NCPAR, and in nine (34.6%) NIPPV patients, although any statistically significant intergroup diffe-
rence was not detected (p=0.32). There were no significant intergroup differences as for post-extubation
atelectasis, pneumothorax. Neonatal morbidities and mortality rates. However, the incidence of patent
ductus arteriosus was statistically significantly higher in the NIPPV group (p<0.05). In none of the patients
gastric or intestinal perforations were observed.

Conclusion: It was concluded that NIPPV is not superior to NCPAP performed in preterm infants after
extubation in reducing the incidence of reintubation and respiratory morbidities, including pneumothorax
and post-extubation atelectasis.

Keywords: Extubation failure, NCPAP, NIPPV, respiratory distress syndrome, preterm infants
0z

Amag: Bu ¢alismada, respiratuar distres sendromu (RDS) tanisi ile izlenen prematiire bebeklerde ekstiibas-
yon sonrasi non-senkronize nazal intermitan pozitif basingli ventilasyon (NIPPV) ile nazal devamli pozitif
havayolu basincinin (NCPAP) ekstiibasyon basarisizligini 6nlemedeki etkinligini belirlemek amaglanmustir.
Yéntem: Dogum sonrasi RDS nedeniyle entiibe olarak izlenen <32 gestasyonel hafta ve <1.500 g dogan
toplam 49 premattire bebek ¢alismaya alindi ve retrospektif olarak degerlendirildi. Hastalar ekstiibasyon
sonrasi NIPPV veya NCPAP modlarinda izlendi. Ekstiibasyon sonrasi ilk 48 saatte ekstiibasyon basarisizligi
primer sonug, neonatal morbiditeler ise sekonder sonug olarak belirlendi.

Bulgular: Ekstiibasyon sonrasi 23 hasta NCPAP modunda, 29 hasta ise NIPPV modunda takip edildi. Her iki
grup arasinda demografik ézellikler agisindan istatistiksel olarak anlamli fark yoktu. Ekstiibasyon basari-
sizligi, NCPAP ile izlenen 5 hastada (%21,7), NIPPV ile izlenen 9 hastada (%34,6) gézlendi, ancak istatistik-
sel olarak anlamli fark belirlenmedi (p=0,32). Gruplar arasinda ekstiibasyon sonrasi atelektazi, pnémoto-
raks, neonatal morbiditeler ve 6lim oranlari agisindan anlamli fark yoktu, ancak patent duktus arteriozus
insidansi NIPPV grubunda istatiksel olarak daha yiiksekti (p<0,05). Gastrik veya intestinal perforasyon
hastalarin higbirinde gézlenmedi.

Sonug: Preterm bebeklerde ekstiibasyon sonrasi NIPPV'nin reentiibasyon insidansini ve pnémotoraks,
postekstiibasyon atelektazi gibi neonatal morbiditeleri azaltmada NCPAP’den (stiin olmadigi sonucuna
varilmistir.

Anahtar kelimeler: Ekstiibasyon basarisizligi, NCPAP, NIPPV, respiratuar distres sendromu, preterm bebek
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INTRODUCTION

Neonatal endotracheal intubation and ventilation
are usually administered within the first days of life
in preterm infants; however, they are associated
with increased rates of pulmonary morbidities inclu-
ding subglottic stenosis, respiratory infections,
ventilator-induced lung injuries, and increased risk
of chronic lung diseases. There is also an increased
risk of mortality or survival with neurological disabi-
lity in cases of prolonged mechanical ventilation in
extremely-low-birth-weight infants *3). Therefore,
early weaning from invasive ventilatory support sho-
uld be considered to reduce morbidity and mortality
rates in this population.

Nasal intermittent positive pressure ventilation
(NIPPV) and nasal continuous positive airway pressu-
re (NCPAP) have been widely used in preterm infants
as a mode of noninvasive ventilation after extubati-
on “®_ CPAP improves Pao,, decreases airway resis-
tance, improves obstructive apnea, and stabilizes the
chest wall and reduces its distortion by increasing
the functional residual capacity . In two recent stu-
dies, authors declared that infants extubated to per-
form NCPAP compared to headbox oxygen, had
reduced requirement for invasive ventilatory sup-
port and endotracheal reintubation . Nonetheless,
respiratory support with NCPAP following extubation
in these infants was associated with 40% failure rates
at one week (0,

Synchronized or non-synchronized NIPPV may be
applied to the infants to assist their breathing efforts;
however, the use of synchronized NIPPV (SNIPPV)
requires special expensive equipment that is unavai-
lable in our hospital Y, Therefore, in the present
study, we aimed to determine and compare the
effects of NCPAP and NIPPV in preterm infants after
extubation on extubation failure and respiratory
morbidities in our center.

MATERIALS and METHODS

Study population

This retrospective study was conducted at Level
[l Neonatal Intensive Care Unit of Tepecik Training
and Research Hospital between January 2014 and
December 2014. The study was approved by the
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Ethics Committee of Tepecik Training and Research
Hospital and a written informed consent was obtai-
ned from parents. The study was conducted in accor-
dance with the principles of the Declaration of
Helsinki.

A total of 49 premature infants born at <32 gesta-
tional weeks with a birth weight of <1.500 g and
required intubation due to respiratory distress
syndrome (RDS) within six hours of birth were inclu-
ded in this study. Those with major congenital ano-
malies, asphyxia, congenital heart disease, cardio-
vascular instability, and orofacial anomalies were
excluded.

Study design

In cases requiring endotracheal intubation in the
deliveryroom, surfactant wasadministered (Curosurf®,
200 mg/kg) as prophylaxis. Invasive ventilation sup-
port was initiated with synchronized intermittent
positive pressure ventilation (SIPPV) using a Babylog
8000 plus ventilator (Drager Medical Inc, Drager and
Siemens Company, Germany). In the weaning phase,
synchronized intermittent mandatory ventilation
(SIMV) was administered. Repeated doses of surfac-
tant were administered, if the infant required 20.40
fraction of inspired oxygen (FiO,) to maintain a target
0, saturation level of 90 to 95%. All patients were
administered a loading dose of 20 mg/kg caffeine cit-
rate and a maintenance dose of 5 mg/kg/d from birth
until 34 weeks of gestation. The infants were conside-
red eligible for extubation if they were maintaining
SpO, of 90 to 95% on a FiO, of <0.4 and PaCO, <55
mmHg with following ventilatory settings;

1. For infants weighing <1000 g: mean airway
pressure (MAP), <6 cmH,O; peak inflation
pressure (PIP), <10 cmH, O, and the ventilatory
rate of <40/min.

2. For infants weighing 21000 g: MAP, <7 cmH,0;
PIP, <13 cmH,O, and the ventilatory rate of
<30/min.

Both CPAP and NIPPV were delivered via binasal
short prong of devices using a Babylog 8000 plus
ventilator. NCPAP was set at 5-6 cmH,0 and NIPPV at
non-synchronized mode, at a rate of 40-50 breaths/
min, inspiratory time of 0.4 sec, positive end-
expiratory pressure (PEEP) of 5 to 6 cmH,0O, PIP of 2
cmH,0 above the pre-extubation PIP and a flow rate
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of 8 to 10 L/min. The FiO, was adjusted continuously
to keep oxygen saturation measured with pulse oxi-
metry between 90 and 95%. The orogastric tube was
used in both groups to avoid gastric distension.
Arterial blood gas (ABG) was measured 60 min after
extubation. Then, blood gas values were obtained at
least once every 6-12 hrs within the first 24 hrs after
extubation and for minimal handling, as clinically
indicated. The infants were weaned from noninvasi-
ve ventilation based on the following criteria: in the
NIPPV group, once the infant had ventilator settings
of PIP of 14 cmH,0, respiratory rate of 30/min, FiO,
of <0.4 with an acceptable clinical evidence and ABG
values; in the NCPAP group, FiO, <0.4 with an accep-
table clinical evidence and ABG values for 24 hours.

Data acquisition, primary and secondary outcomes

Clinical data including gestational age, birth
weight, gender, mode of delivery, multiple pregnan-
cies, use of antenatal corticosteroids, need for repe-
ated doses of surfactant, ventilator mode and set-
tings, severity of RDS (radiographic classification)
and blood gases were collected from patient files.

The primary outcome was extubation failure wit-
hin 48 hrs of extubation. Extubation failure was defi-
ned as the failed noninvasive respiratory support
and the need for reintubation and mechanical venti-
lation within 48 hrs of extubation. Reintubation cri-
teria were as follows: severe respiratory acidosis (pH
<7.25, PaCO, >60 mmHg); SpO, of <90% with FiO, of
>60%, recurrent apnea (cessation of breathing for
>20 seconds or >10 seconds if associated with cya-
nosis and/or bradycardia with a heart rate <100
bpm) or severe apnea requiring bag and mask venti-
lation, frequent episodes of desaturations (SpO,
<85%), which did not respond to maximum adjusting
of ventilator settings.

The secondary outcomes associated with respira-
tory support including duration of NCPAP/NIPPV, and
invasive ventilation, postextubation atelectasis
(newly developed atelectasis within 48 hrs after
extubation), incidence of pneumothorax, broncho-
pulmonary dysplasia (BPD) defined as oxygen requi-
rement at 36 weeks corrected for gestational age 2,
and other outcomes including intraventricular
hemorrhage (IVH) grade 3 and 4, grading according
to Papile et al. ** periventricular leukomalacia, nec-

rotizing enterocolitis (NEC) according to Bell stage 2
and 3 ™, patent ductus arteriosus (PDA) confirmed
by echocardiography, retinopathy of prematurity
(ROP) requiring laser therapy, presence of clinical
sepsis or culture-proven late-onset sepsis, duration
of hospitalization, mortality and BPD/death (defined
as BPD or death at <36 weeks of postmenstrual age)
were retrieved from the medical records.
Echocardiographic criteria for hemodynamically sig-
nificant PDA (hsPDA) included an increased left atrial
diameter compared with the aortic root (left atrium-
to-aortic-root ratio >1.5), visualization of the patent
ductus arteriosus (PDA) (1.5 mm), and evidence of
left-to-right blood flow through the open duct.
hsPDA was treated with ibuprofen or paracetamol.
The indication for surgical ligation of PDA included
failure of medical treatment, however, none of the
patients underwent surgical treatment.

Statistical analysis

Statistical data were analyzed by using the
Statistical Package for the Social Sciences (SPSS) 18.0
software (SPSS Inc., Chicago, IL). Data were expres-
sed as meantstandard deviation. Continuous variab-
les were compared by using Student-t test or Mann-
Whitney U-test. Categorical variables were analyzed
by chi-square test or Fisher’s exact test. A p value of
<0.05 was accepted as statistically significant.

RESULTS

Of 49 enrolled infants, 23 received NCPAP and 26
NIPPV following extubation. The mean gestational
age of the whole study group was 27.31+2.2 weeks
and the mean birth weight was 1018+253 g. Baseline
characteristics including gestational age, birth weight,
gender, mode of delivery, multiple pregnancies,
antenatal corticosteroid administration, and severity
of RDS were comparable between the NCPAP and
NIPPV groups (Table 1).

Extubation failure was observed in five (21.7%)
NCPAP and in nine (34.6%) NIPPV patients, although
it did not reach statistical significance (p=0.32). The
shortest and the longest extubation times for NCPAP
were 24 hrs and 336 hrs, respectively. The shortest
and the longest extubation times for NIPPV were 24
hrs and 432 hrs, respectively. Duration of both nonin-

177



Table 1. Demographic features of the patients.

NCPAP NIPPV P

(n=23) (n=26)
Gestational age (weeks)* 27.8+2.1 26.9+2.3 0.14
Birth weight (g)* 1049.1+218 992.3+281 0.36
Gender (male/female) 12/11 15/11 0.70
Type of delivery (vaginal/sectio) 3/20 5/21 0.56
Apgar score at 1 min* 6.13+0.81 5.84+1.15 0.33
Apgar score at 5 min* 8.08£0.94  7.65+1.35 0.20
Premature rupture of 4 (17.4) 5(19.2) 0.86
membranes > 18 h, n (%)
Maternal preeclampsia, n (%) 8 (34.8) 9 (34.6) 0.99
Multiple pregnancies, n (%) 4(17.3) 6 (23.0) 0.62
Complete antenatal steroid, n (%) 8 (34.7) 4 (15.3) 0.11
Severe RDS (Stage 3-4), n (%) 9(39.1) 7 (26.3) 0.36
Small for gestational age, n (%) 4 (17.3) 2(7.6) 0.30
Duration of non-invasive 275.4+241.5 390.4+315.1 0.14
ventilation (h)*
Duration of intubation (h)* 79.3+93.3 107.0+119.7 0.39
Duration of hospitalization (day)* 68.9+29.9 60.8+34.0 0.30

*Data are presented as mean * standard deviation. NIPPV: Nasal
intermittent positive pressure ventilation; NCPAP: Nasal continu-
ous positive airway pressure. RDS: Respiratory distress syndro-
me

Table 3. Subgroup analyses between study groups.

izmir Dr. Behget Uz Cocuk Hast. Dergisi 2019;9(3):175-182

Table 2. Comparison of neonatal outcomes between study

groups.

NCPAP NIPPV P

(n=23) (n=26)
Extubation failure, n (%) 5/23 9/26 0.32
Intraventricular hemorrhage, grade>2,n (%) 6/23  7/26 0.94
Periventricular leukomalacia, n (%) 1/22  2/23 0.10
HS patent ductus arteriosus*, n (%) 7/23 16/25 0.01
Retinopathy of prematurity, n (%) 5/22  5/21 0.25
Necrotizing enterocolitis, n (%) 3/23 2/25 0.91
Bronchopulmonary dysplasia, n (%) 16/22 16/21 0.21
Bronchopulmonary dysplasia/death, n (%) 17/23 20/26 0.80
Post-extubation atelectasis, n (%) 5/23 3/26 0.34
Pneumothorax, n (%) 1/23 2/26 0.63
Pneumonia, n (%) 8/23 9/26 0.99
Culture proven sepsis, n (%) 15/23 14/26 0.42
Mortality, n (%) 1/23 6/26 0.06

HS: Hemodynamically significant, *: Statistically significant,
NIPPV: Nasal intermittent positive pressure ventilation; NCPAP:
Nasal continuous positive airway pressure.

Birth weight < 1000 g NCPAP NIPPV P
(n=9) (n=13)
Birth weight (g)* 835.5+79.8 757.6+£106.2 0.07
Apgar score at 1 min* 5.33+0.50 5.15+0.98 0.62
Apgar score at 5 min* 7.11+0.60 6.92+1.38 0.70
Premature rupture of membranes > 18 h, n (%) 2(22.2) 3(23.1) >0.99
Maternal preeclampsia, n (%) 3(33.3) 5(38.5) 0.80
Extubation failure, n (%) 4 (44.4) 9(69.2) 0.24
Duration of non-invasive ventilation (h)* 413.3%302.5 522.4+368.9 0.47
Duration of intubation (h)* 157.3£110.0 182.7£130.5 0.63
Duration of hospitalization (day)* 92.0+24.1 69.0+42.1 0.15
HS patent ductus arteriosus, n (%) 3(33.3) 9 (69.2) 0.09
Bronchopulmonary dysplasia, n (%) 9/9 10/13 0.24
Birth weight > 1000 g NCPAP NIPPV P
(n=14) (n=13)

Birth weight (g)* 1186.4+158.7 1226.9+186.9 0.54
Apgar score at 1 min* 6.64+0.49 6.53+0.87 0.70
Apgar score at 5 min* 8.71+0.46 8.38+0.86 0.22
Premature rupture of membranes > 18 h, n (%) 2(14.3) 2 (15.4) >0.99
Maternal preeclampsia, n (%) 5(35.7) 4 (30.8) 0.78
Extubation failure, n (%) 1(7.1) 0 >0.99
Duration of non-invasive ventilation (h)* 186.8+144.0 258.4+181.7 0.26
Duration of intubation (h)* 29.1+19.2 31.3+20.5 0.77
Duration of hospitalization (day)* 54.1+23.4 52.6+22.0 0.87
HS patent ductus arteriosus, n (%) 4/14 7/12 0.17
Bronchopulmonary dysplasia, n (%) 7/13 6/11 0.79

*Data are presented as mean #* standard deviation. HS: Hemodynamically significant, NIPPV: Nasal intermittent positive pressure venti-

lation; NCPAP: Nasal continuous positive airway pressure.
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vasive and invasive ventilation was longer in the
NIPPV group (390 hrs and 107 hrs, respectively) than
the NCPAP group (275 hrs and 79 hrs, respectively);
however, any statistically significant intergroup diffe-
rence was not found (p=0.14 and p=0.39; respecti-
vely). There were no significant differences in the rate
of respiratory morbidities including pneumothorax,
post-extubation atelectasis, and BPD between the
groups (p=0.63, p=0.34 and p=0.21; respectively). In
addition, there was no statistically significant intergro-
up difference in the rate of mortality and BPD/death.
Both groups were also comparable in terms of the
incidence of IVH, PVL, NEC, ROP, and sepsis (p=0.94,
p=0.10, p=0.91, p=0.25 and p=0.42; respectively). As
some patients died before the 28" day after birth,
they could not be evaluated for BPD and ROP. However,
the incidence of PDA was statistically higher in the
NIPPV group, compared to the NCPAP group (p<0.05)
(Table 2). None of the patients had gastric or intestinal
perforation during the study period.

On analysis of subgroup of patients weighing less
than 1000 g, the patients in the NIPPV group had
higher birth weights than the NCPAP group, but any
significant differences were not noted between the
two study groups as for birth weights (p=0.07).
Incidence of extubation failure was higher in the
NIPPV group, without significant intergroup differen-
ces (p=0.24). While 92.8% of the infants with extuba-
tion failure was under 1000 g at birth (Table 3).

DISCUSSION

Although mechanical ventilation is the primary
treatment modality for preterm infants with respira-
tory failure, it may cause upper airway injury, pulmo-
nary injury, BPD, sepsis, and adverse neurodevelop-
mental outcomes. Therefore, attempts at extubation
should be performed as early as possible *>7), In
immature infants, weaning from mechanical ventila-
tion is extremely difficult, since they mostly have
inconsistent respiratory drive, a weak respiratory
pump, and immature and damaged lungs %),
Extubation failure is associated with an increased
risk for mortality, prolonged intensive care unit stay,
and poor outcomes ), Therefore, successful extuba-
tion may provide long-term favorable outcomes in
preterm infants.

Various modes of noninvasive mechanical ventila-
tion have been used to provide respiratory support
in preterms after extubation. Several studies evalua-
ted the efficacy of NCPAP after extubation to prevent
extubation failure and to decrease requirement for
intubation. Most of these studies showed that NCPAP
had beneficial effects on respiratory functions and
the prevention of atelectasis following extubation .
NIPPV is a form of noninvasive ventilation which
augments the beneficial effects of NCPAP by combi-
ning it with ventilatory inflations, thereby, reducing
the need for endotracheal tube ventilation and rein-
tubation &9,

In our study, we could not find any statistically
significant difference in the extubation failure rates
between the NCPAP and NIPPV groups following
extubation. In addition, there was no significant dif-
ference between the two groups in terms of the
duration of noninvasive ventilation and mechanical
ventilation. Our findings were not consistent with
most of the studies and meta-analysis that compa-
red NIPPV and NCPAP after extubation in preterm
infants %2422 This inconsistency may be due to
small sample size of our study and its being a single-
centered design, and higher incidence of hsPDA in
the NIPPV group. Although there were no significant
differences, the NIPPV group had lower gestational
age and lower birth weight, therefore, there could
be no difference between the two groups with
regard to extubation failure and duration of ventila-
tion. If we had had bigger sample size, differences
for gestational age and birth weight between the
study groups may have been statistically significant
and we may have found difference among the gro-
ups in terms of extubation failure. In a meta-analysis
by Lemyre et al. ?Y, 10 studies comparing extubation
of infants to NIPPV or NCPAP were evaluated. The
authors showed that either non-synchronized or
synchronized noninvasive ventilation reduced the
incidence of extubation failure more effectively,
compared to NCPAP. In another study by Kahramaner
et al. ?@ on preterm infants, NIPPV showed more
favorable results than NCPAP in reducing the need
for reintubation within 48 h of extubation. Barrington
et al. ® also compared nasal SIMV and NCPAP in
infants of <1251 g birth weight after 72 hrs of extu-
bation and found that the NCPAP group had a higher
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incidence of failed extubation than the nasal SIMV
group. Consistent with our results, Jasani et al.
showed that, compared to NCPAP, the use of NIPPV
did not reduce the need for reintubation and mecha-
nical ventilation during the first 72 hrs of extubation.
In addition, Komatsu et al. ® reported that there was
no statistically significant difference between the
two methods of noninvasive ventilation performed
after extubation.

As our hospital did not have an unit for delivery, all
infants were transported with vehicles provided by
Neonatal Emergency Transport Service of lzmir 112
Call Center to our neonatal intensive care unit.
According to the literature, the transported infants
have more severe respiratory distress over the first 72
hours of life, and there is a trend towards more severe
long-term respiratory morbidity in these infants @4,
The newborns who were transported after birth have
greater need for ventilatory support, and they are
associated with longer duration of ventilation and
hospitalization compared with those non-transported
infants. Incidence of IVH, PDA, sepsis and BPD is hig-
her in transported preterms than non-transported
preterms, as well @), These unfavorable effects of
transport may have contributed to failure of extubati-
on, and may have effected our results.

Succes of extubation is also associated with pre-
extubation ventilatory parameters including ventila-
tory rate, PIP, PEEP, MAP and FiO,. Spasojevic et al.
9 showed that PIP of 18.4 cmH,0 was better than
PIP of 16.7 cmH,0 on preventing extubation faiure
without significant difference in very-low birthwe-
ight newborns. Tapia-Rombo et al. ?” reported that
PIP should be >14 cmH,O to attempt extubation in
preterm infants with BPD. In a study by Wang et al.
28) it was stated that the preextubation MAP values
were higher and the respiratory rates were lower in
extremely low birthweight newborns who were
extubated successfully compared to the ones with
failed extubations. In our study, birth weights of
92.8% of infants with extubation failure was under
1000 g. The PIP and MAP values were lower, and
ventilatory rate was higher prior to extubation in
preterm infants with birth weights less than 1000 g
compared with those more than 1000 g. Although
extubation failure in extremely low birth weight
infants is associated with birth weight, we thought
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higher incidence of extubation failure in these infants
may also be due to ventilator settings adjusted befo-
re extubation. The maternal risk factors such as
hypertensive disorders and prolonged premature
rupture of membranes (PPROM) may affect the
infants’ clinical condition. In our study, the incidence
of maternal risk factors were similar to the results of
other studies’ 222, We could not find any significant
differences with regard to rates of hypertensive
disorders and PPROM between the two study gro-
ups. Costa et al. ® showed that lower levels of Apgar
score at 5 minutes are associated with extubation
failure in newborn infants. But, in the present trial, 1,
and 5-minute-Apgar scores were similar between
the study groups.

In the literature, gastrointestinal complications
such as abdominal distension, feeding intolerance,
NEC, and intestinal perforation did not differ betwe-
en the neonates assigned to NIPPV or NCPAP follo-
wing extubation ©1%21-23) Although there is a limited
number of data on abdominal distension and fee-
ding intolerance in our study, intestinal perforation
was not observed in any of the infants. We also did
not find any statistically significant difference in the
NEC rates between the two groups. Furthermore, we
did not detect significant differences in the rates of
neonatal morbidities including sepsis, pneumotho-
rax, IVH, ROP, BPD, BPD/death rates or mortality
between the groups. Nonetheless, consistent with
the study of Komatsu et al. ©, the incidence of hsPDA
was higher in the NIPPV group, compared to the
NCPAP group in our study. hsPDA was defined as the
ductus arteriosus having a diameter of 21.5 mm and
a ratio of 21.5 between the size of the left atrium
and the diameter of the aortic root and diastolic
reversal of blood flow in the aorta on portable echo-
cardiography ©9. All of our patients with hsPDA were
administered medical treatment without need for
surgery. Similar rates of neonatal morbidities in both
groups in our study show the safety of NIPPV. We
thought that the higher incidence of PDA in the
NIPPV group might be due to lower gestational age
and birth weight in the NIPPV group in comparison
with the NCPAP group.

Both the aforementioned studies showed that
there was no significant difference in the rate of sep-
sis, air leak syndromes, IVH, and ROP between the
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groups ?23, In a meta-analysis including 10 studies,
the authors could not demonstrate significant reduc-
tion in the rates of BPD/death between the groups,
although air leaks decreased in preterms in the
NIPPV group @Y. Unlike our study, previous studies
reported higher rates of BPD in preterms assigned to
the NCPAP rather than NIPPV 112330 |n contrast to
our study, Kahramaner et al. ©?? found a statistically
significantly lower incidence of mortality in the
NIPPV group when compared to the NCPAP group.
Several studies used SNIPPV for the initial treatment
of RDS and as a mode of noninvasive ventilation fol-
lowing extubation ©3%34), Gizzi et al. ®* reported that
SNIPPV effectively reduced the incidence of desatu-
ration, bradycardia, and central apnea episodes in
preterm infants, compared to NIPPV and NCPAP. In a
study by Huang et al. 3%, synchronized noninvasive
ventilation improved gas exchange and reduced the
respiratory effort after extubation in preterms reco-
vering from RDS, compared to non-synchronized
nasal ventilation. Dumpa et al. ©®® also evaluated
SNIPPV and NIPPV for neonatal outcomes, and they
could not find significant differences in the rates of
PDA, IVH, PVL, ROP, NEC, and BPD/death between
the two groups. The use of SNIPPV mode requires
special expensive equipment which was not availab-
le in our center, therefore in the present study we
used NIPPV mode.

Nonetheless, there are some limitations to this
study. The study was designed retrospectively and
conducted at a single center with a relatively small
sample size, which might have affected the statistical
power of the results. The data for gastrointestinal
complications, such as feeding intolerance and abdo-
minal distension were limited. Finally, the mode of
SNIPPV may have been more appropriate than non-
synchronized NIPPV mode, if we had special equip-
ment for synchronization.

In conclusion, our study results suggest that
NIPPV is not superior to NCPAP in preterm infants
after extubation in reducing the incidence of reintu-
bation and respiratory morbidities, such as pneu-
mothorax and post-extubation atelectasis. Further,
large-scale studies are needed to evaluate the met-
hods of noninvasive ventilation which can possibly
reduce extubation failure.
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