
U se of nasal intermittent positive pressure
ventilation (NIPPV) is gaining interest as an

effective modality in treating respiratory problems
in neonates.1,2  It has shown to be more effective
than nasal continuous positive airway pressure
(NCPAP) in preventing extubation failure and apnea
in premature neonates.3-7  These studies have looked
at the late (post-extubation) use of NIPPV mode.
However, early (pre-intubation) use of this
promising modality in neonates with respiratory
failure has not been looked at. The present pilot
study was conducted with the aim to look at the
early use of NIPPV in newborn infants with
respiratory failure.
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ABSTRACT

Methods. The study was carried out at the
Neonatal Intensive Care Unit (NICU) at Royal
Hospital, Muscat, Sultanate of Oman, with 30 beds
and provides level III-IV care for all high-risk
neonates including general and cardiac surgery. All
newborn infants, irrespective of the birth weight or
gestational age, with early clinical signs of moderate
to severe respiratory distress (tachypnea with
respiratory rate of >60 per minutes, grunting, nasal
flaring, subcostal or and intercostal recessions) were
given a trial of NIPPV based on the
avoid-intubation protocol (Figure 1). Inclusion,
exclusion and failure criteria were made clear to all
medical and nursing staff and the protocol was
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Objective: Nasal intermittent positive pressure
ventilation (NIPPV) has widely been used in neonates to
prevent extubation failure and apnea. This pilot study was
carried out to look at the early use of NIPPV to avoid
intubation. 

Methods: The study was carried out over a period of 3
months from August 2003 to October 2003 at the Royal
Hospital, Muscat, Sultanate of Oman.  The neonates with
clinical signs of moderate to severe respiratory distress
were given a trial of early NIPPV based on the
avoid-intubation protocol. Inclusion, exclusion and
failure criteria with general procedure were made clear to
all medical and nursing staff and the protocol was posted
in the unit for further time to time referral.

Results: A total of 16 neonates met the inclusion
criteria for early NIPPV trial.  Out of these, 13 (81%) had
a successful NIPPV.  The mean age of entry was 0.95
hours; however, the mean duration of NIPPV was 23
hours.  No NIPPV related complications were noted in
the study group. 

Conclusion: We concluded that NIPPV is an
appropriate mode of ventilation in neonates requiring
respiratory support.  The major advantage of NIPPV is
the non-invasive mechanics.  It is also less expensive and
less labor intensive. Further randomized controlled trials
with larger sample size are warranted to confirm our
findings.
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Table 1  - Details of infants who failed Nasal intermittent positive
pressure ventilation trial. 

Variables

Birth weight
(grams)

Gestational age
(weeks)

Gender

Mode of delivery

Apgar score at 1
minute

Apgar score at 5
minute

Need for
resuscitation

Trial time 

Reason for failure

Infant 1

1030

    32

Male

CS

     4

     8

Yes

30 minutes

Persistently
high PCO2

Infant 2

1400

    31

Female

CS

      2

      8

Yes

30 minutes

Increasing 
FiO2

requirements

Infant 3

1930

     36 

Male

CS

      4

      7

Yes

8 hours

Frequent
desaturations

Figure 1 - Avoid-intubation protocol. PCO2 - partial pressure of
carbon dioxide, NIPPV - Nasal intermittent positive
pressure ventilation, FiO2 - fraction of inspired oxygen

posted in the neonatal intensive care unit (NICU)
for further time to time referral.  The study protocol
was approved by the ethic committee and parental
consent was taken for the trial. 

General procedure. The NIPPV was given
through the Drager ventilator (Babylog 8000)
selecting NIPPV mode using Argyle nasal prongs
(Argyle, Sherwood Medical Co, St. Louis, MO).
Blood gas analyses were performed using the
automatic analyzer (Ciba-Corning 850, MA, USA)
before and after NIPPV administration.  Infants
were continued to receive NIPPV as per the
protocol until improvement or failure. The failure
criteria were set forth in the protocol:  partial
pressure of carbon dioxide (PCO2) >60 mm Hg,
fraction of inspired oxygen  (FiO2) >60% to keep
saturation of >90% or recurrent serious episodes of
apneas or need for intubation for any other reason.
The initial ventilator settings were established in the
protocol as:  peak inspiratory pressure was 18,
positive end expiratory pressure was 4, rate was 25,
FiO2 was 50%, and flow was 8-10 L/minute.  The
settings were decreased based on clinical
improvement and post NIPPV blood gas. The
increase in requirement of ventilatory settings
resulted in the exit of the infant from the trial.
During NIPPV infants were cared in high
dependency area of the NICU with 24-hour
monitoring of vital signs, saturations and signs of
clinical improvement or deterioration in the
respiratory status. Big bore orogastric tube was
inserted in all infants to deter the unwanted effect of
abdominal distension during NIPPV. Infants were
fed through the same tube kept in burp position. 

Data collection. The baseline data including the
medical record number, birth weight, gestational
age, gender, type of delivery, Apgar score, mode of
resuscitation, age at entry, duration of NIPPV and
pre and post NIPPV blood gas (arterial or capillary)
were entered into the data collection proforma
sheets. Infants with congenital anomalies, those
requiring intubation (extreme prematures, very low
birth weight infants) and those needing rescue
surfactant replacement therapy were excluded from
the study. The pilot study was conducted over a
period of 3 months from August  2003 to October
2003.  Statistical Package for Social Science (SPSS)
version 7.5 was used for basic statistical analysis
including mean, mode and frequencies.

Results. During the study period, a total of 16
neonates met the inclusion criteria for early NIPPV
trial. Out of these, 13 (81%) had a successful
NIPPV.  The mean age at entry was 0.95 ± 1.76
hours.  The mean Apgar score at one minute was 6
while the mean 5-minute Apgar  score was 8.  The
mean birth weight was 1992 ± 549 grams with the
mean gestational age of 33 ± 2.4 weeks.  The mean

    CS - cesarean section,  PCO2 - partial pressure of carbon dioxide,
FiO2 - fraction of inspired oxygen
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reflected in the post NIPPV blood gas analysis. As
the PCO2 of 60 mm Hg was preset as cutoff point
for NIPPV trial, permissive hypercapnia was not
considered, as described in literature.18-20  Nasal
intermittent positive pressure ventilation was noted
to be unsuccessful in 3 babies. Looking into the
profile of these failed cases, we noted that all 3
babies had low birth weight (<2.5 kg) and all were
preterm (<37 weeks). The other common variables
among these infants were low Apgar score, need for
resuscitation and CS. However, gender, weight and
gestational age were different among the cases.  To
correlate these variables with failure, ideal method
would be the multiple logistic regression analysis,
as shown earlier with the use of NCPAP.21  But in
view of the small numbers, statistical analysis was
not performed. Being an observational pilot study
with small sample size these limitations are
expected.  In the present study, we only looked at
the short-term outcome, the success or failure of
NIPPV. Long term outcome such as incidence of
chronic lung disease, cost of care, length of hospital
stay was not looked at, as suggested earlier.6,11  The
other 2 limiting factors were the fact that relatively
mature groups of babies were noted to have success
with NIPPV and no control group was used for
comparison. However, further studies are warranted
to look into these critical points and to provide
answers for the queries raised. A randomized
control trial with specified cause for the respiratory
distress and further stratification based on
gestational age or birth weight would be ideal. 

In conclusion, the findings of our study suggest
that early NIPPV could be successfully used in
neonates requiring respiratory support. The major
advantage of NIPPV is its non-invasive mechanics.
It is less expensive and less labor intensive. Early
intervention with NIPPV may result in preventing
undue intubation and risk associated with it.
Although our study has projected NIPPV to have a
promising prospect, randomized control trials with
larger sample size are warranted to confirm further
on our findings before embarking on the extensive
use of early NIPPV in neonates, especially the
premature very low birth weight infants.
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