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Respiratory distress syndrome (RDS) is the most common cause of respiratory failure and requirement 
for mechanical ventilation (MV) of newborns. Despite facilities for respiratory care, RDS mortality rate 
and percentage of complication still high in developing countries in comparison to the developed one. 
Our objective is to establish whether it is possible to minimize the need for mechanical ventilation in the 
preterm neonates by nasal continuous positive air way pressure (NCPAP) therapy. Our study included 
60 premature neonates admitted in the intensive care unit in El Galaa Teaching Hospital. All were 
admitted in their first day of life with initial diagnosis of prematurity and all were suffering from respiratory 
distress. They were randomly divided into two groups, 1st group included 30 neonates supported by 
NCPAP and the 2nd group was 30 neonates supported by MV. Our results showed significant increase of 
the incidence of chronic lung disease (CLD) and pneumothorax in MV group more than the CPAP group, 
were 6/30 cases had CLD and 7/30 cases had pneumothorax in MV group compared to Zero/30 cases 
with pneumothorax or CLD in CPAP group. The incidence of nasal iatrogenic complications were higher 
in MV group (30/30) compared to CPAP group (25/30). Also, the incidence of positive blood cultures and 
endotracheal cultures were higher in MV group. The patients on MV needed longer duration of 
ventilation and longer need of antibiotics compared to CPAP group. Lastly deaths among MV group 
were higher than CPAP group. We conclude that early CPAP should be considered once the diagnosis 
of RD in preterm is established which decreases the needs for MV, period of stay in NICU and may 
reduce mortality. CPAP is a low-cost, simple and noninvasive option for developing countries, where 
most places lack facilities of MV. 
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INTRODUCTION 

Respiratory distress syndrome (RDS) is the 
most common cause of respiratory failure and 
requirement for mechanical ventilation (MV) of 
newborns (Marraro, 2003). In developing 
countries, RDS mortality rate and complications 
still high in comparison to the developed 
countries. Survival rates of infants with RDS and 
requiring MV ranged from 25% in newborns with 

birth weight above 1000 gram up to 52% in those 
with birth weight below 2500 gram ( David et al., 
2016). 

In intensive care units, mechanical ventilation 
is widely used supportive technique (Greenough 
et al., 2004). Many forms of external support for 
respiration have been described to assist the 
failing ventilatory pump and access to lower 
airways through endotracheal tubes had 
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constituted a major advance in the treatment of 
newborns with respiratory distress (Sundaram et 
al., 2014). New noninvasive ventilation 
techniques, using patient/ ventilator interfaces in 
the form of facial masks, have been designed 
(Kirpalani et al.,2013).  

At very early gestational ages, recurrent 
apnea is common. These episodes of loss of 
breathing may lead to bradycardia and hypoxemia 
which may be so severe to require positive 
pressure ventilation (Davis and Henderson, 2003). 
Theophylline and continuous positive air way 
pressure (CPAP) are two treatments that have 
been used to prevent apnea and its 
consequences (Henderson et al., 2005). CPAP 
maintains inspiratory and expiratory pressures 
above ambient pressure, which lead in an 
increase in functional residual capacity and 
decreased air way resistance with improvement of 
static lung compliance in infants with unstable 
lung mechanics (Jeonghee et al., 2017 and Sandri 
et al., 2004). This allows a greater tidal volume for 
a given pressure change with reduction in the 
work of breathing and stabilization of minute 
ventilation (Steer and Henderson, 2005). CPAP 
increases mean air way pressure and subsequent 
increase in FRC should improve ventilation – 
perfusion relationships and potentially reduce 
oxygen requirements. CPAP may expand upper 
air way structures preventing collapse and upper 
air way obstruction (Calum et al., 2015).   

The aim of this work is to establish whether it 
is possible to minimize the need for mechanical 
ventilation in the preterm neonates by nasal 
continuous positive air way pressure therapy. 
 
MATERIALS AND METHODS 
       The study was conducted on 60 premature 
neonates, admitted in the intensive care unit in El 
Galaa Teaching Hospital. All were admitted in 
their first day of life with initial diagnosis of 
prematurity and all were suffering from respiratory 
distress. The patients were randomly divided into 
two groups, 1st group included 30 patients were 
supported by continuous positive air way pressure 
and the 2nd group included 30 patients who were 
supported by mechanical ventilation. All the 
neonates were subjected to the following: detailed 
history taking (maternal data, mode of delivery, 
APGAR Score, birth weight and gestational age), 
thorough clinical examination, investigations were 
conducted according to the need of the case in 
the form of (CBC, CRP, blood culture, 
endotracheal culture, serum electrolyte, kidney 
and liver functions) and imaging studies as 

ultrasonography, echocardiography, skeletal 
survey and CT scan. We used the Bear cub 750 
vs. infant ventilator made in USA and Hamilton 
ARABELLA Active Nasal CPAP system blender 
on bubble CPAP circuit. All patients were closely 
followed up during their period of stay for the 
progress of the condition including: The outcome, 
complications and recording the results. 
The study protocol was approved by the Medical 
Ethical Committee of the National Research 
Centre. All parents gained comprehensive and 
clear knowledge about the aim of our work and 
written consents were signed prior to enrollment.  

Statistical Methods: 
 The collected data were coded, tabulated and 
statistically analyzed using IBM SPSS V22. 
Descriptive statistics were done for quantitative 
data as minimum, maximum of the range as well 
as mean ± SD, while it was done for qualitative 
data as number and percentage. Inferential 
analyses were done for quantitative variables 
using independent t-test. Significance was defined 
as P<0.05. 
 
RESULTS  

A total number of 60 preterm neonates (31 
males and 29 females) were included in this 
study, they were divided into 2 groups; 1st group 
included 30 patients (11 males and 19 females) 
were supported by CPAP and the 2nd group 30 
patients (20 males and 10 females) supported by 
mechanical ventilation.  

In the 1st group 15 were born by CS and 15 by 
VD while in the 2nd group 17were born by CS and 
15 by VD and this showed that the influence of 
mode of delivery on the ventilation strategy is 
statistically non-significant.  

Table (1): shows no statistically significant 
differences between both study groups as regard 
gestational age, body weight (on admission and 
on discharge) and APGAR at 5min. APGAR at 1st 
min is statistically significant higher in the CPAP 
group than in MV group.  

Table (2): shows comparison between the two 
groups as regard the complications during their 
period of stay in NICU where there is increase in 
the frequency of iatrogenic complications in MV. 
There are increase of the incidence of nasal 
scars, pneumothorax and chronic lung disease in 
MV group than in CPAP group.  

Table (3):  shows comparison between the 
cases with positive results as regard blood 
cultures, early endotracheal cultures and late 
endotracheal cultures in both groups of study, 
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where MV group showed higher positive cultures results than in the CPAP group. 
Table (1): Comparison between both groups of study in demographic data base line. 

Demographic data Range Mean ±SD 
T-test 

t p-value 

G.A (weeks) 
CPAP 

MV 
30 – 35 
31 – 35 

33.967±1.245 
33.367±1.426 

1.736 0.088 

B.W on admission (kg) 
CPAP 

MV 
1.000-2.400 
1.200-2.400 

1.665±0.376 
1.785±0.349 

-1.282 0.205 

B.W on discharge (kg) 
CPAP 

MV 
1.550-2.400 
1.550-2.400 

1.771±0.220 
1.888±0.261 

-1.58 0.12 

APGAR at 1st min 
CPAP 

MV 
3 – 7 
2 – 6 

5.100±1.094 
4.400±1.037 

2.543 0.014* 

APGAR at 5thmin 
CPAP 

MV 
7 – 9 
6 – 9 

7.967±0.490 
7.833±0.592 

0.950 0.346 

 
Table (2):  Comparison between both groups of study as regards the                                                                    

complications during their period of stay in NICU.   
Complications CPAP MV Fisher's exact test 

Chronic lung disease 0 6 0.012* 

Pneumothorax 0 7 0.005* 

Nasal scar/ulcers 25 30 0.026* 

Vascular necrotic ulcers 15 21 0.094 

Pressure marks 15 12 0.302 

Adhesive tape marks 9 15 0.094 

Facial palsy 4 1 0.177 

Facial edema and puffy eyelids 6 2 0.127 

Intra cranial hemorrhage 1 1 0.754 

Pulmonary hemorrhage 0 2 0.246 

 
Table (3): Comparison between the cases with positive results as regard blood cultures, early 

and late endotracheal cultures in both groups of study. 
Positive cultures CPAP MV Chi-square 

No. % No. % X2 P-value 

Blood cultures 5 16.67 11 36.67 3.068 0.08 

Early endotracheal cultures 7 23.33 19 63.33 9.774 0.002* 

Late endotracheal cultures 5 16.67 11 36.67 2.815 0.093 

 
Table (4): Comparison of chest x-rays results between both groups of study. 

 
CPAP MV Total 

No. % No. % No. % 

Collapse 
Early 1 3.33 3 10.00 4 6.67 

Late 1 3.33 2 6.67 3 5.00 

Clear field 
Early 23 76.67 13 43.33 36 60.00 

Late 26 86.67 15 50.00 41 68.33 

Haziness 
Early 5 8.33 6 20.00 11 18.33 

Late 1 3.33 2 6.67 3 5.00 

Pneumonia 
Early 1 3.33 6 20.00 7 11.67 

Late 2 6.67 2 6.67 4 6.67 

Pneumothorax 
Early 0 0.00 2 6.67 2 3.33 

Late 0 0.00 7 23.33 7 11.67 

BPD 
Early 0 0.00 0 0.00 0 0.00 

Late 0 0.00 2 6.67 2 3.33 

Chi square 

X2 
Early 10.678 

Late 16.144 

p-value 
Early 0.03* 

Late 0.006* 
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Table (5): Comparison between the duration on ventilation and fate of patients in both groups 
of the study. 

 Fate 
Duration on ventilation Mann-Whitney 

N Mean SD Z p-value 

CPAP 
Discharged 26 6.962 2.306 -

0.679 
0.497 

Died 4 10.250 7.455 

MV 
Discharged 17 12.765 14.814 -

1.972 
0.049* 

Died 13 14.462 6.489 

 
This comparison is statistically highly 

significant in early endotracheal cultures only.  
Table (4): shows comparison of the early and 

late chest X rays results between both groups of 
study, where there are significant statistical 
differences between both groups.  

Table (5): shows comparison between the 
duration on ventilation and fate of patients in both 
groups where MV group patients have statistically 
significant lounger duration on the ventilation and 
significantly higher mortality rate than in CPAP 
group.  

 
DISCUSSION 

Before the 1960s newborn infants with sever 
RDS had a very high mortality rate. Supportive 
measures as supplemental oxygen and correction 
of metabolic acidosis were the standard 
treatment. Mechanical ventilation was introduced 
in the 1960s to correct respiratory acidosis and 
hypoxemias in newborns that were likely to die. 
MV is now standard treatment for newborns with 
severs RDS but the degree to which this made a 
contribution to the outcome of such newborns 
compared with standard neonatal care, is 
uncertain( Henderson et al,2008).  

The damaging effects and expense of 
mechanical ventilation have led neonatologists to 
seek new methods of respiratory support for the 
preterm newborns such as non-invasive 
respiratory support (Millar and Kirpalani, 2004).  

Our study was designed to compare the 
performance of premature neonates presenting 
with respiratory distress supported by mechanical 
ventilation versus those supported by continuous 
positive airway pressure.  

In our study, patients in both groups were 
found to be almost in the same age group. The 
gestational age did not affect the choice of 
ventilation modality. In contrast to our results, 
McIntire and Leveno, (2008) found that the 
incidence and severity of RDS is inversely related 
to the gestational age of the infant. 

Our results showed that there were no 

statistically significant differences between both 
study groups regarding body weigh on both 
admission and discharge. Gunes et al., (2007) 
found that, RDS is accompanied with lipid 
alteration in infants and their mothers. Weight gain 
and pregravid body mass index during pregnancy 
might have a prognostic significance in the 
prediction of respiratory distress in early neonatal 
period.  

Apgar score at 1st min was statistically 
significantly higher in the CPAP group than in the 
MV group, while there were no statistically 
significant differences regarding Apgar at 5min. 
Troude and his Colleague, (2008) found that 
Apgar score reported in the personal child health 
records may not yield reliable information for 
epidemiological studies. 

In our study, large number of multiple 
pregnancies were included 18/30 in the CPAP 
group and 14/30 were in MV group. In spite of the 
high incidence of multiple pregnancies, the 
number of siblings in both groups showed 
insignificant statistical results and did not affect 
the choice of treatment modality although 
multiple-birth infants represent a high risk factor 
for RDS ( Oiu et al.,2008 and Long et al., 2015). 

The mode of delivery was statistically non-
significant on the ventilation strategy in our 
results. Ziadh, et al., (2000) concluded that there 
was no advantage in caesarean delivery while 
Hansen et al., (2007) found that delivery by 
elective caesarean section was shown to increase 
the risk of respiratory morbidity and the magnitude 
of this relative risk seemed to depend on 
gestational age.  

In comparing the two groups of the study 
regarding the complications during their period of 
stay in NICU, we found significant increases of the 
incidence of CLD in MV group more than in CPAP 
group. In our study 6/30 cases in MV group had 
CLD however no cases developed CLD in CPAP 
group. Kramer, (2008) concluded that the 
mechanism of antenatal inflammation in the fetal 
lung were multifactorial and was suppressed 
temporarily by maternal glucocorticoid therapy. 
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However, pulmonary inflammation could be 
augmented by mechanical ventilation, systemic 
and pulmonary infections. On the other hand 
Martin et al., (2014) found that non-invasive 
pressure support is useful as it can limit lung 
injury. Both CPAP and nasal IPPV have desirable 
physiologic properties as maintaining FRC, 
decrease upper air way collapse and promoting 
the release and conservation of surfactant.  

In our study, there were 7/30 cases having 
pneumothorax in the MV group compared to no 
cases in CPAP group. This comparison was 
statistically highly significant. However, Nair et al., 
(2002) found that uncontrolled CPAP can cause 
over distension of the lungs, CO2 retention, air 
leaks and pneumothorax. 

We found increase in the frequency of 
iatrogenic complications in MV group more than 
CPAP group with no statistical significant as 
regards  vascular necrotic ulcers, adhesive tapes 
marks, pressure marks and pulmonary 
hemorrhage. Nasal iatrogenic complications were 
statistically highly significant in MV group than 
CPAP group.  

In our study, the incidence of positive infection 
in blood cultures, early endotracheal cultures and 
late endotracheal cultures were higher in the MV 
group. But these comparisons were statistically 
significant only in the early endotracheal cultures. 
Similar to our results Yuan et al., (2007) found 
that MV infants in NICU are at a particularly high 
risk of developing ventilator- associated 
pneumonia because of poor host factors, 
prolonged use of mechanical ventilation, sever 
underlying diseases, in adequate pulmonary toilet 
and extensive use of invasive procedures. 

In our study, the age at the start of feeding in 
CPAP ranged between 4 to 12 days while in MV 
the age of cases that started feeding ranged 
between 4 to 19 days. The body weight at the 
start of feeding in CPAP ranged between 900 gm 
to 2.4 kg while in MV the cases that start feeding 
ranged between 1.25 to 2.1 kg. The early initiation 
of enteral feeding is generally regarded as 
beneficial, but it may increase the risk of gastric 
colonization, gastro esophageal reflux, aspiration, 
and pneumonia ( Thukral et al.,2016). 

We found that the patients on MV needed 
longer duration on the ventilation than patients on 
CPAP. This comparison between duration on 
ventilation in both of the study groups, was 
statistically highly significant. There was also 
significant positive correlation between the 
duration on ventilation and period of stay in NICU 
only in MV group. The longer the duration on MV, 

the longer the period of stay in NICU. Also were 
found that, the patients who died in MV group is 
statistically highly significant than those in CPAP 
group and needed more days on ventilation than 
the patients who have been discharged. Our 
results go with that of Kawaza et al., (2014).  

CONCLUSION 
CPAP is a low-cost, simple and noninvasive 
option for a country like Egypt, where most places 
lack facilities of MV. Once the diagnosis of RD is 
established, early CPAP should be considered. 
The administration of CPAP decreases oxygen 
requirements; decreases the needs for 
mechanical ventilation, decrease period of stay in 
NICU, reduce incidence of complications and 
mortality. 
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