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Background. Very-low-birth-weight (VLBW) infants who require nasal continuous positive airway pressure (NCPAP) are managed in
neonatal intensive care units (NICUs) in developed countries, while in low-resource settings this is not always possible. The failure rate of
NCPAP provided outside NICUs is not well known.

Objectives. To determine the failure rate, assessed as the need for invasive medical ventilation (iMV) and mortality on NCPAP in VLBW
infants managed in a high-care nursery (HCN) within the first 72 hours of life.

Methods. Records of VLBW infants managed with NCPAP, at Chris Hani Baragwanath Hospital, were reviewed for infant characteristics,
need for iMV and mortality on NCPAP. Clinical risk index for babies (CRIB) was calculated for each infant. Comparisons were made
between those who needed iMV and those who did not, and between survivors and non-survivors on NCPAP.

Results. A total of 325 VLBW infants were managed with NCPAP in the HCN. Mean (standard deviation) birth weight was 1 120 (184)g,
98.5% were of gestational age (GA) <34 weeks and 14.9% were small for GA (SGA). Thirteen percent died while on NCPAP and 33% of
survivors required iMV - an overall failure rate of 43%. Factors associated with iMV were high CRIB score (p<0.001), lower Apgar score
(p=0.013), lower PaO, (p=0.022) and high base deficit (p=0.034). Those who died were more likely to have extremely low birth weight
(p<0.001), lower GA (p<0.001), high CRIB score (p<0.001) and base deficit (p<0.001). On multivariate analysis, the predictors for need
of iMV were low Apgar score (p=0.033), SGA (p=0.042) and CRIB score (p=0.005), while that of mortality on NCPAP was birth weight.
Conclusion. Although failure rate of NCPAP in VLBW infants managed in HCN is high, a significant proportion of VLBW infants benefit

from this intervention.

S Afr ] Child Health 2016;10(4):199-206. DO1:10.7196/SAJCH.2016.v10i4.1096

Respiratory distress is a common clinical presentation in newborn
infants shortly after birth. Respiratory distress in preterm infants or
very-low-birth-weight (VLBW) infants is often due to respiratory
distress syndrome (RDS), resulting from insufficient production
of surfactant leading to atelectasis. It can also result from chest
wall weakness and immature alveoli. One of the management
strategies for respiratory distress in VLBW infants is non-invasive
mechanical ventilation (MV) using continuous positive airway
pressure (CPAP). CPAP was first used as a method of supporting
the breathing of preterm infants in 1971.1" It is considered to be
one of the interventions that has contributed significantly to the
reduction of neonatal mortality globally.” The physiological effects
of CPAP include increasing functional residual capacity, hence
improving oxygenation and maintaining lung volume, reducing
work of breathing, conserving surfactant and reducing obstructive
apnoea. Nasal CPAP (NCPAP) is the commonly used form of
administering CPAP.” Nasal prongs are used as they offer less
resistance than an endotracheal tube. NCPAP is widely used for a
range of neonatal respiratory conditions and is considered the first-
line intervention in the management of preterm or VLBW infants
with RDS.™ In developed countries this intervention is applied in
the neonatal intensive care unit (NICU), but in developing or low-
resource settings this is not always possible.

The proportion of preterm infants at gestation of 25 - 28 weeks
who are managed successfully with NCPAP soon after birth ranges
from 45 to 68%, and the proportion of those at gestation 29 - 32 weeks
has been reported to be 64 - 76%.°” The use of NCPAP in preterm
infants with respiratory distress is associated with lower risk for death
or use of assisted ventilation.”! A number of studies in preterm infants

199

reported that the use of NCPAP soon after birth with or without prior
administration of exogenous surfactant was associated with similar or
better outcomes than invasive MV (iMV).” Although a large number
of patients managed with NCPAP do well, a significant proportion
of infants managed on NCPAP fail and go on to be intubated for
MV. The proportion of preterm or VLBW infants who are initially
managed with NCPAP only and subsequently require intubation
for iMV is reported to be 45 - 51%.” Even with the addition of
exogenous surfactant to NCPAP, there is still a failure rate of 25 -
38%."" The criteria used to define failure of NCPAP varies from
study to study, most likely explaining the variations in proportion
of infants reported to have failed on NCPAP. Studies have used
different parameters and values to define criteria for NCPAP failure.
The criteria have included fraction of inspired oxygen (FiO.) ranging
from 30 to 60% PaCO. >60 or 65 mmHg, pH <7.20 or 7.25, pressure
on NCPAP and persistent apnoeas."*""! Factors that have been found
to be associated with CPAP failure have included lower gestational
age (GA) and birth weight, amount of supplemental oxygen, male
gender, FiO,/PaO, ratio, PaCO,, pH and presence of apnoeas.!"""”
These factors indirectly reflect on the maturity of the infant and
on the severity of the lung disease. A composite parameter that has
been used to assess severity of illness in neonates is the clinical risk
index for babies (CRIB) score."” Factors that are reported to be
associated with NCPAP failure are similar to the parameters used
in the CRIB score, therefore making it appropriate to use the CRIB
score to predict neonates who may fail on NCPAP. The variables
used in calculating the CRIB score are GA, birth weight, maximum
base excess, congenital abnormalities, and minimum and maximum
FiO, requirements. These variables are assessed in the first 12 hours
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Table 1. Baseline characteristics of VLBW infants managed with NCPAP

Characteristic n (%)
Maternal age (years)* 28 (7)f
<20 35(11.3)
20-35 233 (75.2)
>35 42 (13.5)
Place of birth
CHBH 283 (87.1)
Clinic 22 (6.8)
Outside healthcare facility 20 (6.1)
Mode of delivery
Vaginal 136 (41.8)
Caesarean section 189 (58.2)
HIV status*
Positive 107 (33.4)
Negative 213 (66.6)
Booked
Yes 255 (78.5)
No 70 (21.5)
Antenatal steroids
Yes 118 (36.3)
No 42 (12.9)
Not recorded 165 (50.8)
Gestation (weeks) 29 (2)°
<28 76 (23.4)
28 - <30 128 (39.4)
30 - <34 116 (35.7)
>34 5(1.5)
Weight (g) 1120 (184)"
<1000g 95(29.2)
21000 g 230 (70.8)
Small GA
Yes 48 (14.9)
No 274 (85.1)
Gender
Male 161 (49.5)
Female 164 (50.5)
APGAR score at 5 minutes <7 53 (16.3)
Resuscitation required
Yes 157 (48.3)
No 168 (51.7)
Extent of resuscitation required
Bag mask ventilation (BMV) only 153 (97.4)
BMYV and adrenaline 4(2.6)

*Missing data: 15 for maternal age, and 5 for HIV status.

"Mean (SD).

200

of life, making them less susceptible to
treatment effects. A score of <5 has a smaller
risk for mortality when compared with a
score of >10."") Most of the studies that
have looked at NCPAP failure rate were
conducted in developed countries; therefore
none of the babies was reported to have died
on NCPAP as anyone who failed NCPAP
was intubated and put on MV. In developing
countries or settings where resources are
limited, a number of preterm infants might
die while receiving NCPAP. A study on
outcomes of extremely-low-birth-weight
(ELBW) infants managed with CPAP in a
developing country, where NICU facilities
are limited, reported a mortality rate of 8%
on NCPAP." Factors associated with deaths
in VLBW infants managed with CPAP in
a setting with limited resources are not
known. In this study we sought to determine
the proportion of VLBW infants managed
with NCPAP outside NICU, their outcome
as determined by the need for intubation for
ventilation or death while on NCPAP and
factors associated with these poor outcomes.
This study was conducted after approval
from the University of the Witwatersrand
Human Research Ethics Committee.

Methods

This was a retrospective, descriptive study
of VLBW infants weighing 800 - 1 499 g
admitted to the high-care nursery (HCN) at
Chris Hani Baragwanath Hospital (CHBH)
in January to December 2012, managed with
NCPAP within first 72 hours of life with
or without surfactant. Medical records of
VLBW infants weighing 800 g - 1 499 g were
retrieved and reviewed for maternal and
infant data. Data collection sheets were used
to capture all the information required. A
CRIB score was calculated for each neonate.
CHBH is the referral hospital for all clinics in
Soweto and surrounding areas. The protocol
on the management of VLBW infants
stipulated that those weighing >800 g with
respiratory distress are started on NCPAP
using flow drivers. Infants are only given
surfactant using the intubation, surfactant
and extubation (InSurE) technique if they
require >40% FiO, on NCPAP. The NCPAP
is started with pressures of 4 - 6 cm H,O, and
gradually increased up to a pressure of 8 cm
H,O if there is no improvement in saturations
on >60% supplemental oxygen. A second
dose of surfactant is given 6 hours after
the first dose if the FiO, cannot be weaned
below 40%. All patients with respiratory
distress had arterial blood gas done by the
time they were started on NCPAP. Because
of limited resources, infants weighing <800 g
were not offered NCPAP during the period
of this record review. Patients admitted with
respiratory distress had a full blood count
and blood cultures done on admission, and a

SAJCH DECEMBER2016 Vol.10 No. 4



RESEARCH

C-reactive protein (CRP) was obtained after
24 - 48 hours of birth. Patients who weighed
>900 g were offered MV and transferred to
NICU if they failed to maintain saturations
above 88% despite NCPAP, a second dose of
surfactant and required FiO, >0.60, or if the
arterial blood gas revealed a PaO, <50 mmHg
on an FiO, >0.60, or a PaCO, >55 mmHg
with pH<7.25 or a PaCO, >60 mmHg. The
protocol on weaning patients oft NCPAP was
to gradually wean FiO, to below 40% and
then wean pressure on NCPAP to levels of 4
- 6 cm H»O, after which the patient was taken
off NCPAP if saturations were maintained
above 90%, and the patient was not distressed
and had no apnoeas.

Data collected included maternal and
infant characteristics, antenatal management,
clinical diagnosis, laboratory findings, use
of exogenous surfactant and outcome on
NCPAP. Outcomes assessed were weaning off
NCPAP in high care, need for MV, or death
irrespective of cause while on NCPAP. Data
were captured onto an Excel 2010 (Microsoft,
USA) spreadsheet. The Excel spreadsheet
was imported into Statistica version 12.0
(Statsoft Inc., USA) for statistical analysis.
Means with standard deviations (SDs) and
medians with ranges were used to describe
the parametric and non-parametric data,
respectively. Frequencies and percentages
were used to describe categorical variables.
In comparing those who failed on NCPAP
and those who weaned off NCPAP, x* and
Fisher’s exact test were used to assess for
statistically significant differences between
categorical variables, and Student’s t-test
and Mann-Whitney U-test for parametric
and non-parametric continuous variables,
respectively. Differences with p-values <0.05
were considered to be statistically significant.
In order to determine predictors of need for
MV or death on NCPAP, variables where
p<0.1 on univariate analysis were included
in the logistic regression model.

Results

There were 21 601 live births at CHBH in
2012, of whom 806 were VLBW infants,
accounting for 3.7% of all live births. Among
these 806 VLBW infants, medical records of
635 (78.8%) were retrieved; the rest could
not be found. Of these 635 VLBW infants
with medical records, 325 (51.2%) patients
were managed with NCPAP in the HCN.
The majority of mothers (75.2%) were in the
age group 20 - 35 years, and a third (33.4%)
of VLBW infants were born to HIV-positive
mothers. Only 78.5% of mothers attended
antenatal care, defined as the mother having
attended antenatal care at least once before
delivery (Table 1). Antenatal steroids during
labour were recorded as being given in only
36.3% of patients and not given in 12.9%,
and there were no records of whether or not
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antenatal steroids were given in 50.8% of
cases. Only 29% weighed between 800 and
1 000 g. The GA of most (98.5%) patients
was <34 weeks, as determined by Ballard
score. Among the 322 patients who had
GA recorded, 48 (14.9%) were small for

GA (SGA). Numbers of male and female
babies were equally distributed. Forty-seven
percent required resuscitation, with most of
them only requiring bag mask ventilation
and 16.3% having an Apgar score <7 at
5 minutes. The common diagnosis on ad-

Table 2. Clinical diagnosis, severity of illness (CRIB score), and laboratory findings

Characteristics n (%)
Clinical diagnosis
Respiratory distress syndrome 307 (94.5)
Asphyxia 11 (3.4)
Congenital pneumonia 5(0.5)
Apnoea 2 (0.6)
CRIB score*
<4 18 (5.5)
4-10 215 (66.2)
>10 77 (23.7)
Postnatal age (hours)* 3.6 (2.0, 6.4; 4.42)"
<2 hours 65 (23.0)
2-6 143 (50.5)
>6- 12 48 (17.0)
>12 27 (9.5)
Blood gases* (n=282)
pH 7.24 (0.12)
PaCO, 46 (26)
Pa0, 149 (76)
Base excess 8.7 (4.7)
White cell count (x 10°/L)*
<5 57 (18.3)
5-25 241 (77.2)
>25 14 (4.5)
Haemoglobin (Hb) (g/dL)*
<12 16 (5.1)
12-18 267 (85.6)
>18 29 (9.3)
Platelets (x 10°/L)*
<100 42 (13.5)
100 - 150 67 (21.5)
>150 203 (65.0)
C-reactive protein (CRP) (mg/dL)*
<10 256 (87.1)
>10 38 (12.9)
Blood culture*
Positive 18 (5.8)
Negative 295 (94.2)

*Missing data: 15 for CRIB score; 42 for postnatal age; 13 for white cell count, Hb and platelets; 31 for CRP;

12 for blood culture.
"Median (25th, 75th percentile; IQR).
*Mean (SD).
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Table 3. Outcome of patients of VLBW infants managed with NCPAP in high care

Management and outcome n (%)
Requiring surfactant on NCPAP 156 (48.0)
Type of surfactant*

Survanta 91 (61.5)

Curosurf 57 (38.5)
Death on NCPAP (n=324)

Yes 44 (13.6)

No 280 (86.3)
Required intubation for MV among survivors

Yes 96 (34.2)

No 184 (65.8)
Weaned oft NCPAP in high-care nursery (n=324)

No 140 (43.2)

Yes 184 (56.6)

*Missing data for 8 patients.

mission was RDS. About two-thirds of
patients (66.2%) had a CRIB score of 4 - 10,
and 23.7% a CRIB score of >10. Arterial
blood gases done before administration
of NCPAP showed a mean (SD) pH of
7.24 (0.12), PaCO, 46 (26) mmHg, PaO,
149 (76) mmHg, and base deficit of 8.70
(4.7) mmol/L (Table 2). The full blood
count on admission showed that 22.8% had
an abnormal white cell count (18.3% with
leukopenia and 4.5% with leukocytosis),
5% had anaemia (haemoglobin <12 g/dL)
and 25% had thrombocytopenia (platelet
count <150 x 10%L). Only 12.9% had
CRP >10 mg/L and 5% had positive blood
cultures. The median age when NCPAP was
started was 3.6 hours.

Out of the 325 VLBW infants who received
NCPAP, 156 (48%) required surfactants in
addition to NCPAP, 44 (13.5%) died while on
NCPAP and 96 (34.2%) survivors required
intubation for MV (Table 3). Among the 156
who received surfactant, 20 (12.8%) required
a second dose. The median postnatal age
at time of death among those who died on
CPAP was 64 hours (range 3 - 420 hours).
Overall, 56.6% of VLBW infants managed
with NCPAP were weaned off NCPAP while
in HCN, and 43.4% either required intubation
for MV or died while on NCPAP, therefore
were not weaned off NCPAP within the HCN.

There were more patients who needed
resuscitation (64.9 v. 52.7%, p=0.003),
and who had a CRIB score >10 (28.9 wv.
20.2%, p=0.001) in the VLBW, and who
required surfactant in addition to NCPAP
compared with those who did not require
surfactant (Table 4). There were no statistical
significant differences in other variables.

Among the survivors on NCPAP, 96
needed intubation for MV. There were
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more patients who were SGA (22.1 v. 12.0%,
p=0.027), had lower Apgar score at 5 minutes
(median 8 v. 9, p=0.013) and a CRIB score
>10 (37.4 v. 12.0%, p<0.001) among those
who needed MV (Table 5). They also had
a lower PaO, (137 (67) v. 161 (81) mmHg,
p=0.022) and higher base deficit (9.0 (4.4) v.
7.8 (4.0) mmol/L, p=0.034) compared with
those who did not need ventilation. There
were no statistical significant differences in
other variables between those who required
MYV and those who did not require ventilation
among the survivors. On multivariate logistic
regression analysis, the predictors of need for
intubation for MV were SGA (p=0.033),
Apgar score at 5 minutes (p=0.042) and
CRIB score (p=0.005).

Among all the patients who were managed
with NCPAP within the first 72 hours of life,
44 died while on NCPAP and 280 survived,
either weaning off NCPAP or requiring
intubation for MV (Table 6). There were
more patients with a CRIB score >10 among
those who died than among those who
survived (51.2 v. 20.9%, p<0.001). Patients
who died had lower birth weight (944 (142)
v. 16 147 (175) g, p<0.001), were of lower GA
(27 (2) v. 29 (2) weeks, p<0.001), had a lower
pH (7.165 (0.16) v. 7.25 (0.11)), lower PaO,
(120 (62) v. 153 (77), p=0.011) and higher
base deficit (11.9 (6.0) v. 8.2 (4.2) mmol/L,
p<0.001) than those who survived. There
were no statistically significant differences in
other variables between those who died and
those who survived. On multivariate logistic
regression analysis, the only predictor of
death on NCPAP was birth weight (p<0.001).

Discussion
VLBW infants account for a significant
number of infants who require respiratory

support soon after delivery. Providing
NCPAP has been reported to reduce
mortality and the need for intubation for
MYV in this group of infants."" Success or
failure rates of NCPAP are often reported
from developed countries, where it is often
initiated soon after delivery and offered in
a setting where resources are not restricted,
typically administered in an NICU setting.
In developing countries where resources
are limited, NCPAP is often offered outside
the NICU setting. Some of the infants may
not get access to NICU and therefore die on
NCPAP. It is important to assess the success
or fajlure rate of NCPAP in a setting where
intubation for MV might not always be
accessible to those who fail NCPAP. This
study looked at the short-term outcomes
of babies who were treated with NCPAP
with or without surfactant outside a NICU
setting. The short-term outcomes assessed
were death on NCPAP or need for intubation
for MV, and these were labelled as NCPAP
failures.

The main findings in this study were that
51% of VLBW infants weighing between
800 and 1 499 g inclusive required NCPAP
within the first 72 hours of life and were
managed in a HCN. The median age of
starting NCPAP was about 3.5 hours of
life. Forty-eight percent of VLBW infants
required exogenous surfactant despite
NCPAP. Thirteen percent of VLBW infants
managed with NCPAP died while receiving
NCPAP, and 34% of the survivors required
iMV, with an overall CPAP failure rate of
43%. The patients who required iMV had
lower median Apgar score at 5 minutes,
higher CRIB score, lower PaO, and higher
base deficit, and those who died on NCPAP
had a CRIB score >10, were ELBW and lower
gestation, had lower pH and PaO,, and had a
higher base deficit than survivors.

Among the VLBW infants managed with
NCPAP in whom use of antenatal steroids
was recorded, <50% had received antenatal
steroids. This most likely contributed to these
infants having severe disease as shown by high
CRIB score, requiring NCPAP and having
poor outcomes, as it has been shown that use
of antenatal steroids reduces the incidence of
RDS and mortality in preterm infants."” In
the settings where NICU facilities are limited,
management of VLBW infants outside NICU
is feasible. While 13% died on NCPAP, 66%
of survivors weaned off NCPAP without the
need for intubation for MV.

There are not many studies that have
reported on use of NCPAP in VLBW
infants outside NICU. One of the studies
from a developing country reported on
use of NCPAP outside the NICU and
showed that 92% of ELBW infants were
managed with NCPAP outside NICU
set-up with good outcomes."” Recently
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a report from a district hospital showed
that managing patients outside a NICU is
possible, improves outcomes and gives an
opportunity to offer support while waiting
for transport for transfer to a facility with
NICU.™ This suggests that CPAP can be
safely used in resource-limited settings as
the first line of therapy, with great benefits.

Forty-eight percent of patients who were
managed with NCPAP in this report also
required exogenous surfactant. This is sim-
ilar to the 46% reported by Dunn et al.”
Patients who required exogenous surfactant
were smaller and sicker, as reflected by higher
CRIB score, and had factors that might
have inhibited the production or function
of surfactant, namely acidosis, resulting in
greater need for surfactant. Randomised
trials point towards using early NCPAP as
an alternative to surfactant administration in
preterm infants with RDS,"” but in smaller
VLBW infants elective administration of
surfactant may decrease the need for MV.
One-third of patients required intubation
for MV despite NCPAP. Other studies have
reported higher numbers of 40 - 48% of
patients managed with NCPAP requiring
intubation for MV."*"! The reasons for
the lower rates MV need in this study are
most likely due to those neonates weighing
<1 000 g not being considered for ventilation
because of limited NICU beds. Other factors
associated with need for intubation for MV
in infants managed with NCPAP have been
reported to be a high FiO, (>0.3) requirement
in the first hours of life, and moderate-to-
severe respiratory distress syndrome.” This
is similar to the findings in this study that
showed that the need for iMV was associated
with high CRIB score, which represents
severity of illness.

Thirteen percent of patients died on NCPAP.
Most of these deaths were babies who were
of lower gestation and birth weight. In areas
where resources are limited, infants at borders
of viability are often not offered iMV in the
NICU. Where this study was conducted, the
majority (those weighing <900 g) of ELBW
infants were not offered iMV. The highest
ventilator support they could get was NCPAP.
The mortality rate of 13% on NCPAP reported
in this study is higher than that reported by
Kirsten et al.,"” who reported a mortality rate
of 8%. The explanation for this difference
could be due to differences in severity of illness
and GA, which are reflected in a CRIB score,
but the study by Kirsten et al. did not report on
the CRIB score of babies they studied.

There are some limitations in the data
collection in this study. The retrospective
design of the study meant that not all the
files could be retrieved. Some files were
missing from the filing room and from the
files that were retrieved, and some data were
missing or incomplete. This is unlikely to
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have affected the results, as a significant
number (79%) of files of all VLBW infants
were retrieved. It is unlikely that the missing
data would have affected the findings in this
study as the missing data was <20% for most
variables except for antenatal steroids.

Conclusion

Use of NCPAP in VLBW infants can
be applied outside a NICU setting with
reasonable short-term outcomes. It is
effective in the management of respiratory
distress, as about 87% of patients survive on

Table 4. Comparison between those who needed surfactant and those who required

NCPAP only
NCPAP and
surfactant NCPAP onl
(N=156),n (%) (N=169),n(%) p-value
Mode of delivery n=156 n=169 0.587
Vaginal 63 (40.4) 73 (43.2)
Caesarean section 93 (59.6) 96 (56.8)
Maternal steroids n==82 n=78 0.142
Yes 56 (68.3) 62 (79.4)
No 26 (31.7) 16 (20.6)
Gestation (weeks)* 29.0 (2.1) 28.9 (2.3) 0.754
Birth weight (g)* 1112 (185) 1124 (184) 0.554
SGA 24 (15.4) 24 (14.2) 0.814
Sex n=156 n=169 0.265
Male 83 (53.2) 78 (46.2)
Female 73 (46.8) 91 (53.8)
Apgar score at 5 minutes’ 8(7;9) 9 (7; 10) 0.777
Resuscitation required n=131 n=151 0.003
None 46 (35.1) 71 (47.0)
Yes 85 (64.9) 80 (53.0)
Postnatal age at starting NCPAP
(hours) n=138 n=145 0.959
<2 39 (28.3) 36 (24.8)
2-6 64 (46.4) 70 (48.3)
>6-12 23 (16.7) 25(17.2)
>12 12 (8.70) 14 (9.7)
CRIB score n=149 n=161 0.001
<4 6 (4.03) 12 (7.5)
4-10 100 (67.1) 115 (71.4)
>10 43 (28.9) 34 (21.1)
Blood gases, mean (SD)* n=134 n=148
pH 7.24 (0.10) 7.23 (0.13) 0.360
PaCO, (mmHg) 45.0 (32.8) 45.6 (14.5) 0.437
PaO, (mmHg) 145 (72.8) 154 (79.4) 0.896
Base deficit (mmol/L) 8.79 (3.89) 8.51 (5.17) 0.610
CRP (mg/L) n=142 n=152 0.469
<10 126 (88.7) 130 (85.5)
>10 16 (11.3) 22 (14.5)
Blood culture on admission n=147 n=155 0.804
Positive 17 (11.6) 20 (12.9)
Negative 130 (88.4) 134 (87.1)
*Mean (SD).
"Median (IQR).
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Table 5. Comparison of those who needed intubation and those who did not among survivors

Needed MV despite MYV not required Univariate analysis, Multivariate
NCPAP (N=96), n (%) (N=184), n (%) p-value analysis, p-value
Mode of delivery n=96 n=184 0.780 N/A
Vaginal 38 (39.6) 76 (41.3)
Caesarean section 58 (60.4) 108 (58.7)
Maternal steroids n=>55 n==81 0.698 N/A
Yes 43 (79.2) 61 (75.3)
No 12 (21.8) 20 (24.7)
Gestation (weeks)* 29 (2.2) 29 (2.1) 0.678 N/A
Weight (g)* 1143 (151) 1149 (187) 0.778 N/A
SGA 21 (22.1) 22 (12.0) 0.027 0.033
Female infants 43 (44.8) 96 (52.2) 0.241 N/A
Apgar at 5 minutes, median (25th, 75th
percentile; IQR) 8(7,10;3) 9 (7,105 3.5) 0.013 0.042
Resuscitation required n=84 n=161 0.056 NS
No 52 (61.9) 79 (49.1)
Yes 32(38.1) 82 (50.9)
Postnatal age at initiation of NCPAP
(hours) n==85 n=159 0.789 N/A
<2 23 (27.1) 46 (28.9)
2-6 38 (44.7) 77 (48.4)
>6-12 15 (17.6) 24 (15.1)
>12 9 (10.6) 12 (7.55)
CRIB score n=91 n=175 <0.001 0.005
<10 57 (62.6) 154 (88.0)
>10 34 (37.4) 21 (12.0)
Blood gases* n=81 n=159
pH 7.233 (0.115) 7.256 (0.099) 0.119 N/A
PaCO, (mmHg) 44.3 (18.9) 46.0 (29.3) 0.658 N/A
Pa0, (mmHg) 137.3 (67.3) 161 (81) 0.022 NS
Base deficit (mmol/L) 9.0 (4.4) 7.8 (4.1) 0.034 NS
CRP (mg/L) n=87 n=178 0.644 N/A
<10 75 (86.2) 157 (88.2)
>10 12 (13.8) 21 (11.8)
Blood culture n=97 n=183 0.601 N/A
Positive 9(10.1) 15 (8.2)
Negative 88 (89.9) 168 (91.8)
N/A = not applicable; NS = not significant.
*Mean (SD).
NCPAP, although about one-third of those who survive on NCPAP  References

end up requiring iMV. The patients who died on NCPAP were those
of lower GA and those with severe illness. The ones who died with
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