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Background: Continuous Positive airway pressure (CPAP) is a non-

invasive form of respiratory support, which is safe and effective in 

neonates with respiratory distress. The purpose of this study is to 

predict the length of stay on bubble CPAP in neonates by correlating 

the initial pressure and duration on it with respect to gestational age, 

birth weight and respiratory distress scores.  

Objective: To correlate the initial pressure and duration on bubble 

CPAP in neonates with respiratory distress thereby predicting the 

length of stay on it and analyzing the factors responsible for bubble 

CPAP failure. 

Materials and Methods: A prospective longitudinal study was 

conducted over a period of 2 years in neonates with respiratory distress 

requiring bubble CPAP. Applying Pearsoncoefficient, the initial 

pressure and duration on bubble CPAP was correlated with respect to 

different variables. The statistical analysis was performed using SPSS 

(Version 20.0). P value of <0.05 was considered as statistically 

significant.  

Results: Out of 246 neonates enrolled, 211(85.77%) neonates were 

successfully treated with bubble CPAP, with mean birth weight of 1.66 

kg and mean duration of stay on bubble CPAP was 32.64 hours. 

Applying Pearson co- efficient on initial pressure and duration on 

bubble CPAP there was negative correlation, which was statistically 

significant. 35(14.23%) failed bubble CPAP. The predictors of failure 

were prematurity (51.43%), birth asphyxia (8.6%), age at initiation of 

bubble CPAP, sepsis (8.57%), Downes score and Silverman Anderson 

score of more than 6. Other maternal and neonatal variables did not 

influence the need of mechanical ventilation. Conclusion: The duration 

of stay on bubble CPAP and the initial pressure set are negatively 

correlated that is, higher the initial pressure there is significant 

reduction in duration on bubble CPAP thereby the length of stay can be 

predicted by initial pressure set. 
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Introduction:- 
Respiratory distress syndrome,a disease typical in preterm neonates that is caused by insufficient pulmonary alveolar 

surfactant, whichis major cause of morbidity and mortality. Prolonged respiratory distress leads to hypoxemia, 

hypercarbia and acidosis which in turn leads to pulmonary vasoconstriction and persistence of fetal circulation with 

right to left shunting, thereby aggravating hypoxemia leading to multisystem organ dysfunction. The incidence of 

respiratory distress syndrome is inversely related to gestational age. For example, neonates born at 28 to 32 weeks, 

RDS occurs in upto 50%
1
. Surfactant replacement therapy, either as rescue or prophylactic treatment was established 

as an effective and safe therapy for immaturity related surfactant deficiency and it lowers the risk of chronic lung 

disease and improves survival with Broncho Pulmonary Dysplasia
2,3. 

 

Continuous positive airway pressure (CPAP),which is a non-invasive form of respiratory support has been 

introduced in aim of avoiding the use of invasive ventilation in infants with respiratory failure
4-7

.Mechanical 

ventilation is often life saving, but it is associated with complications like ventilator induced lung injury and 

nosocomial pneumonia. Endotracheal tubes are uncomfortable and are often associated with airway injury
8
. This can 

be reduced by the use of CPAP, whichwas introduced in 1971 by George Gregory to stabilize lung volume in 

neonates with respiratory distress syndrome. CPAP is a non-invasive continuous distending airway pressure that is 

helpful in spontaneously breathing neonates as it increases the functional residual capacity of lung resulting in better 

gas exchange
9
.Bubble CPAP is found to be safe, cost effective, requires less training and has less complications 

compared to ventilator derived CPAP in premature infants. But not all preterm respond well to CPAP
10

. Careful 

monitoring is required to minimize the pulmonary toxicity and consequences of hypoxemia. The sooner the 

initiation of CPAP, better the success in infants with RDS. The severity of respiratory distress is assessed by 

Downes score, which can be applied to any gestational age and Silverman Anderson score, which is more suited for 

preterm neonates with hyaline membrane disease
11

. Increasing FiO2 requirement to maintain saturation in term and 

preterm neonates is a sensitive indicator for assessing severity and need for mechanical ventilation and surfactant 

therapy. 

 

In neonatology, early prediction of neonatal mortality and length of stay on B-CPAP helps in decision-making 
12

. 

Parents also have a strong interest in knowing the anticipated date of discharge of their neonate. Although the other 

authors have cautioned against making predictions about length of stay based on predictor variables alone, the 

physician caring newborn needs to answer questions after baby’s birth in order to counsel the parents regarding 

length of stay in CPAP. Also there are very few studies relating the pressure with duration on bubble CPAP. This 

study is conducted to analyze the correlation between initial pressure and duration on B-CPAP in newborn with 

respiratory distress thereby predicting the length of stay and to analyze the factors responsible for B-CPAP failure. 

 

Materials and Methods:- 
This prospective longitudinal observational study was conducted in neonatal intensive care unit of a tertiary care 

hospital for a period of 2 years. 246 neonates admitted with respiratory distress in neonatal intensive care unit 

requiring B-CPAP were included and those with congenital anomalies were excluded from the study. Statistical 

analysis was performed using SPSS (Version 20.0). Correlation between two variables was analyzed by applying 

Pearson coefficient. P value <0.05 will be considered as statistically significant.A study proforma was filled 

separately for each neonate, which included various maternal and neonatal variables that affects their duration of 

stay on B-CPAP. The neonates on B-CPAP were followed up and the duration of stay on it was correlated with 

initial pressure in those who succeeded B-CPAP therapy .The variables responsible for the B-CPAP failure were 

analyzed in neonates who required mechanical ventilation. 

 

Results:- 
246 neonates fulfilling the inclusion criteria were enrolled in this study. 153(62.2%) were male, 112(45.53%) were 

low birth weight neonates, 80(32.5%) were small for gestation age. Maternal morbidity was found in 39.02% of 

study population. 95.1% were delivered through caesarian section. 211(85.77%) neonates were successfully treated 

with bubble CPAP, with mean birth weight was 1.66 kg and mean duration of stay on bubble CPAP was 32.64 

hours. Applying Pearson co- efficient on initial pressure and duration on bubble CPAP with respect to gestational 

age, birth weight and respiratory distress score there was negative correlation, which was statistically significant. 

With respect to Downes score recorded at the time of initiation of bubble CPAP, higher initial pressure during the 

start of bubble CPAP resulted in minimum duration of stay on it (negative correlation). 35(14.23%) neonates failed 
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bubble CPAP. The predictors of failure were age at initiation of bubble CPAP, prematurity (51.43%), birth asphyxia 

(8.6%),sepsis (8.57%), Downes score and Silverman Anderson score of more than 6. 85.7% of neonates who failed 

B-CPAP required surfactant therapy. 

 

Discussion:- 
Correlation between initial pressure and duration on B-CPAP with respect to variables like gestation age, birth 

weight, severity of respiratory distress were analyzed thereby the approximate length of stay on B-CPAP was 

predicted. Similar prospective study was conducted correlating the predictor variables affecting the duration on B-

CPAP and analyzing the length of stayon B-CPAP 
13

. 

 

In our study, incidence of RDS requiring B-CPAP was higher with moderate preterm (n=147) and very preterm 

(n=63) neonates than term neonates. This represents that RDS is inversely proportional to gestational age
12

. Sanghvi 

A et alshowed that rate of RDS was 89% in very preterm, 70% in moderate preterm and nil in full term neonates
14 

 

Most of the newborn included were male (62.20%) in our study. The study conducted by Sanghvi A et al(59.6%) 

and Al-Iawama M et al (64%) also mentioned that maximum population required B-CPAP was male
14, 15

. But 

another descriptive study discussed that success of B-CPAP was independent of gender of the newborn
16

.  

 

The mean birth weight in our study was 1.66 kg. In a study by Arora V et al, mean birth weight was found to be 

1290 ± 404 grams. Bubble CPAP requirement was high in low (45.53%) and very low (32.93%) birth weight 

neonates and only 10.5% ELBW neonates were started on B-CPAP
7
. This means that ELBW neonates needed more 

advanced intervention than B-CPAP for respiratory distress. In our study 56.91% and 32.52% were AGA and SGA 

neonates respectively and only 10.57% were LGA neonates that required B-CPAP. This indicates that smaller 

neonates benefited from B-CPAP 
14

. 

 

In a epidemiological survey conducted by Lui L
17

, risk factors for RDS was mentioned to be birth asphyxia (33.1%), 

multiple birth (19.7 %), gestational hypertension (17.8%), gestational diabetes (1.6%), premature rupture(13.7%) 

and Sanghvi et al mentioned LSCS delivery (28%), perinatal asphyxia (14%), maternal diabetes (5.2%), multiple 

birth (3.5%) as riskfactors for RDS. In our study, the risk factors of RDS were found to be LSCS delivery (95.1%), 

maternal morbidity (39%), birth asphyxia (4.5%), multiple birth(16.7%). Among the maternal morbidities, 

gestational diabetes was found to be higher 16.3%(n=40). Almost all neonates who required bubble CPAP for 

respiratory distress was started on antibiotics (n=246) where as inotropes were required in 85.37% (n = 210) among 

the included population. In our study, there is no significant association between the antenatal steroids and B-CPAP 

requirement as 36.18 % did not know about the antenatal steroid status, among them 31.42% failed B-

CPAP.Sanghvi et al commented that 14.3% of neonates who did not receive antenatal steroids expired and the 

presence of sepsis carried an increased risk of mortality and poor outcome (75%). However in preterm neonates who 

received both antenatal steroids and postnatal surfactant were found to have significant reduction in mortality and 

severity of respiratory distress when compared with subgroup that received neither steroids nor surfactant or 

antenatal steroids only or surfactant only 
18-20

. 

 

Interestingly, only 12.2% (n=30) of them required surfactant in this study. Similarly in a prospective study 

conducted in Georgia,only 10% received surfactant
13

. This indicates that B-CPAP is an alternative method of 

decreasing respiratory distress by increasing oxygenation as it increases FRC. It can also be noted that the neonates 

that appear to be failing B-CPAP may receive the surfactant as another attempt to keep him/her off the mechanical 

ventilator. In a case control study conducted by Boo NY et al, the higher failure rates was attributed to inadequate 

usage of antenatal steroids and lesser use of surfactant 
21

.  

 

In our study, the overall mean duration on B-CPAP was found to be 32.64 hours and overall mean initial pressure in 

B-CPAP success and failure group was 4.4 and 4.8 cm of H2O respectively. The mean duration on B-CPAP in the 

studies conducted by Stoeri AL and Koti J et al was 125 hours (5 days) and 23.5 hours respectively.  

 

With the results obtained by statistical analysis, it is concluded that there is a negative correlation between the initial 

pressure and duration on B-CPAP with respect to gestational age, birth weight and respiratory distress scores. This 

means with higher initial pressure, the duration of stay on B-CPAP decreases. On analysing the study with respect to 

gestational age, term neonates had moderate negative correlation while moderate preterm and very preterm neonates 

had low negative correlation between initial pressure and duration on B-CPAP, which was statistically significant 
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(p<0.05). Thus premature infants require longer duration of stay on B-CPAP than term and with the inverse 

relationship between initial pressure and duration on B-CPAP (negative correlation).  

 

In the present study, term neonates had average initial pressure of 4.7 cm of H2O to achieve mean duration of stay 

on B-CPAP of approximately 27 hours whereas mean initial pressure of moderate preterm and very preterm was 

found to be 4.4 cm of H2O and mean duration was found to be approximately 33 and 32 hours respectively. With 

respect to birth weight, the results showed moderate negative correlation in SGA neonates whereas low negative 

correlation was in AGA and LGA neonates (p<0.05). It is noted that AGA neonates required B-CPAP for lesser 

duration when compared to SGA and LGA neonates. Similarly, with respect to DS, the score of 5 (p<0.05) has high 

negative correlation and scores of 3,4,6 (p<0.05) has moderate negative correlation between initial pressure and 

duration of stay on B-CPAP whereas score of 7 had only negligible correlation with respect to initial pressure and 

duration on B-CPAP. The result infers that with increase in DS, the duration on B-CPAP increases and mean initial 

pressure also increases. For the DS of 3, the mean initial pressure and mean duration was found to be 3.7 cm of H2O 

and 21.09 hours respectively and for the DS of 4 and 5 the mean initial pressure was found to be approximately 4.4 

and 4.5 cm of H2O and mean duration was found to be 31.37 and 32.29 hours respectively. Mean duration for the 

DS of 6 was found to be 50.70 hours with mean initial pressure of approximately 4.8 cm of H2O.  

 

As sophisticated biochemical tests like lecithin/sphingomyelin ratio are not routinely available, diagnosis of RDS 

and pressure (PEEP) to be set during the initiation of B-CPAP can be primarily made based on clinical presentation 

and its severity by using clinical scores like Downes score for all neonates irrespective of gestational age. In a 

systematic review authors discussed that PEEP is a factor that impacts the length of weaning
8
. Analysis of our study 

shows initial pressure (PEEP) highly affects the length of stay on B-CPAP. It is concluded that higher PEEP reduced 

the duration on B-CPAP with respect to respiratory distress score, as there is negative correlation between them.  

 

Out of 246 neonates, 35 neonates (14.23%) failed B-CPAP. Risk factor for sepsis was high in B-CPAP failure group 

(8.6%). Regarding antenatal steroids and B-CPAP failure, our study did not show any difference. With respect to 

DS, maximum neonates who failed B-CPAP had DS of ≥6 (62.9%) and SAS of ≥6 (90%). In a prospective study, 

25% had CPAP failure and the variables associated with failure of CPAP were no exposure to antenatal steroids, 

grade 3-4 RDS on chest x-ray, PDA, Sepsis, SAS ≥ 7 at admission 
14

. In a retrospective study conducted by Ammari 

et al, the failure rate of B-CPAP was 24% in babies <1250 grams and 50% in babies <750 grams 
22

.  

 

Conclusion:- 
Earlier initiation of bubble CPAP in neonates with respiratory distress syndrome is safe and effective in reducing the 

duration of stay on it and the need of mechanical ventilation. The duration of stay on bubble CPAP and the initial 

pressure set are negatively correlated. Higher initial pressure reduced the duration on bubble CPAP with respect to 

gestational age, birth weight and respiratory distress score. Premature infants require longer duration of stay on 

bubble CPAP than term neonates. Birth weight of neonates appropriate for gestational age had lesser duration on 

bubble CPAP when compared to small and large for gestational age neonates. Thus, along with gestational age, birth 

weight, age at initiation of bubble CPAP and severity of respiratory distress, the pressure that is set during the 

initiation of bubble CPAP significantly affects the duration of stay on it. Nearly 14.2 % failed B-CPAP and risk 

factors for failure on B-CPAP are prematurity, sepsis, Downes score of ≥ 6, Silverman Anderson score of ≥6 and 

delay in initiation of B-CPAP in RDS neonates. Antenatal steroids and postnatal surfactant therapy independently 

and additively reduce mortality and severity of RDS. Further research is needed to relate the pressure and duration 

on B-CPAP to provide the clinicians with comprehensive knowledge on neonates suffering from respiratory distress 

with aim of reducing the length of stay on B-CPAP with care, that is safe and effective.  
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