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ABSTRACT 

Objective: To assess the outcome of newborn with respiratory distress syndrome (RDS) in extramural 

deliveries treated with bubble CPAP and look for risk factors for poor prognosis. On the basis of our 

findings we wanted to highlight the cost effectiveness of having bubble CPAP in peripheral centres. 

Methods: This was a prospective analysis study in infants of extramural deliveries admitted to our NICU 

with respiratory distress. :Fisher and Paykel bubble CPAP was applied to all the newborn presenting with 

respiratory distress since birth, Downe’s score =6 and chest Xray shows features of RDS 

Results: 48 neonates enrolled for the study for the study. On the basis of their arrival time at our unit, 

neonates were divided in to 2 groups on the basis of early (<12hours) or late(>12hours) initiation of 

treatment. The criteria for weaning was absence of respiratory distress (minimal or no retractions and 

respiratory rate <30 and 60 per minute) and SpO2>90% on FiO2 <30% and PEEP <5 cm of water. 

Conclusions: Infants that were on bubble CPAP within 12 hours of delivery fared significantly better with 

improvement in Down’s score and required shorter period of oxygen exposure. 

Keywords: respiratory distress syndrome, preterm, outcome, CPAP, extramural deliveries. 

 

INTRODUCTION 

Respiratory distress syndrome (RDS) is the most 

important cause of morbidity and mortality in 

preterm infants 
[1]

. The treatment of RDS ranges 

from CPAP to positive pressure ventilation. With 

the lung injury associated with mechanical 

ventilation we are now looking at strategies of 

gentle ventilation. The  comparative study by  

Yadav et al[2]suggest that bubble CPAP 

(continuous positive airway pressure) is a simple 

and effective means of primary respiratory support 

for management of RDS. Bubble CPAP is also a 

less expensive method of respiratory support, most 

suitable to neonatal units with limited resources in 

developing countries
[3]

. From studies in our country 

we have seen RDS is common in both term and 

preterms.
[4,5]

 In our country with the introduction of 

SNCBU in all hospitals as part of Rural Health 

Mission and increased incidence of preterm births it 

is time to evaluate whether introduction of bubble 
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CPAP in more peripheral centres could bring better 

outcome of RDS. Our study was carried out in a 

hospital were neonates admitted were delivered 

outside the hospital and referred with respiratory 

distress. 

 

MATERIALS & METHODS 

In a prospective observational study we noted the 

outcome in 48 newborns presenting to our unit with 

respiratory distress since birth over a period of 12 

months (September ’11 to August ’12),all of them 

being extramural deliveries.. Ethical clearance was 

obtained from IEC. 

On arrival to the unit, details regarding the delivery, 

resuscitation and treatment since birth were 

collected from referral hospital in a prescribed 

format. Consent was taken from caregiver or parent 

for assisted ventilation. Fisher and Paykel bubble 

CPAP was applied to all the preterm babies 

presenting with respiratory distress since birth, 

Downe’s 
[6]

 score ≥ 6 and chest Xray shows features 

of RDS. Severely malformed baby, post extubated 

baby from ventilator and those babies who were 

previously given CPAP outside this hospital were 

excluded. 

Bubble CPAP was considered successful if the 

respiratory distress improves and the neonate can be 

successfully weaned off from CPAP. The criteria 

for weaning was absence of respiratory distress 

(minimal or no retractions and respiratory rate 

between 30 and 60 per minute) and SpO2>90% on 

FiO2 <30% and PEEP <5 cm of water. Infants was 

diagnosed to have failed CPAP and was started on 

mechanical ventilation when they remained hypoxic, 

i.e. SpO2<87% with severe retractions despite 

FiO2>70% and PEEP >7cm of water or if CPAP is 

continued beyond a week 

Surfactant was given for babies with moderate or 

severe RDS on the chest X-ray and or FiO2 

requirement >30%. Surfactant was administered by 

INSURE technique (Intubate, Surfactant and 

Extubate). Based on radiological findings, severity 

of RDS 
[7]

 was graded as mild, moderate or severe. 

Data were analyzed using Chi-square test for 

comparison of proportions and Student‘t’test to 

compare means between two groups. P value <0.05 

were considered as significant. 

 

RESULTS 

The 48 newborns who met the selection criteria 

comprised 63% males and 17% were twin eliveries 

25% were VLBW while 17% were ELBW (Table 1). 

71% newborns were successfully weaned off CPAP. 

Average starting time of CPAP was around 14 hours. 

It was noted that in 30 children CPAP was initiated 

within 12 hours of delivery hence they were 

grouped as early in comparison to the ones in whom 

the CPAP was initiated after 12hours due to their 

delayed presentation at our unit. Data were 

compared between 2 groups. 

 

Table 1: Characteristics of newborn presenting with 

respiratory distress syndrome 

Characterstics n =48(%) 

Males 15(63) 

Twins 4(17) 

Gestation ≤30 wks 7(29) 

Gestation  31-34 wks 8(33) 

Gestation >34 9(38) 

VLBW (wt ≤1500g) 6(25) 

ELBW (wt ≤1000g) 4(17) 

PROM 8(33) 

Cesarean section 11(46) 

Antenatal steroids  5(21) 

5min apgar 7.59±1.33 

Apnea 5(21) 

Downe’s score on admission 6.74±0.92 

CXR on admission  

               Mild RDS 36(75) 

               Moderate RDS 4(8.33) 

               Severe RDs 612,5) 

Arterial pH 49.68±10.67 

Arterial pCO2(mmHg) 7.27±0.06 

Surfactant 28(58.3) 

Starting time of CPAP(hrs) 14.33±11.71  

CPAP failure 14(29.17) 

Ventilated 8(16.67) 

Died 10(20.83) 

Complication 12(25) 

 

There were no statistically significant differences in 

gestational age, gender, use of surfactant, severity of 

Xray,  initial Downe’s score and ‘failure’ of CPAP 

in between  this 2 groups. But after initial 

stabilization (after 20 minutes of CPAP therapy) 

greater improvement in Downe’s score (6.6 ±0.91 to 
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3.71±1.59) was observed in the early group 

compared to later group (7±0.93 to 5.29±1.70). It 

was also possible to wean off CPAP early (mean 

duration 36±31.6 hours compared to 61.5±38.2 

hours) among the ‘successful’ candidates. These 

were statistically significant (p value <0.05).The 

oxygen requirement (FiO2) reduced significantly in 

the early group at 20 minutes after initiation of 

CPAP.34 babies were successfully weaned off 

CPAP. The complications are summarised in the 

figure 1. 

 

Fig 1: Complications in newborns with respiratory 

distress syndrome 

 
 

DISCUSSION 

Role of CPAP in preterm and low birth weight 

infants is well documented 
[8-11]

. Our institution 

being a tertiary care referral center all the babies 

were referred from other hospital including remote 

peripheral area in our state. We note that only 21% 

of the mothers were given antenatal steroids 

highlighting the fact that in peripheries the use of 

antenatal steroids is still not routinely done in 

preterm deliveries. Inspite of poor antenatal steroids, 

the gradation on X- ray was of mild in majority. The 

average age of admission and starting of CPAP was 

14.33±11.71hours much delayed compared to  

similar studies of 5.5 hrs reported in 
[12]

. Another 

study reported the median age of starting CPAP was 

1.7 hrs of life and the median duration of CPAP was 

23.5 hrs 
[13]

 done among intramural deliveries. In 

our study the rate of CPAP failure was comparable 

to previous study of 20-25% in India 
[12,13]

 and 24% 

abroad 
[14]

. Surfactant was not given to all babies 

due to financial restraints 

In the early group there was significant 

improvement in Downe’s score and lowering of 

FiO2with initiation of CPAP though there was no 

significant difference in failure rate between the 

groups as has been stated in 
[13]

. It has been 

observed that initial improvement of Downe’s score, 

FiO2 requirement at 20 minutes were predictors of 

duration of CPAP therapy as similarly stated in the 

prospective study done by Koti, et al.
[13] 

A 

prospective observational study 
[12]

 also found 

statistically significant improvement in Downe’s 

score after application of  early bubble CPAP. Their 

mean duration of therapy in ‘successful’ group was 

30.8±8.6hrs comparable to our early group of 

36±31.6 hours.  

 

Table 2: Comparison of variables between the early 

and late CPAP groups 

Parameters CPAP 

starting 

time<12hrs 

(n=30)(%) 

CPAP 

starting 

time>12hrs 

(n=18)(%) 

P 

value 

Sex M:F 2:1 1.25:1 0.44 

Gestational age 32.4±2.99 31.4±3.27 0.28 

Birth weight 1.753±0.59 1.749±0.64 0.93 

Surfactant 16(53.33) 12(66.67) 0.36 

Xray     

Mild 24(80) 12(66.67)  

  Moderate  4(13.33) 2(11.11) 0.29 

Severe 2(6.67) 4(22.22)  

CPAP failure  8(26.67) 6(33.33) 0.62 

Downe’s score 

before starting 

of CPAP 

6.6 ±0.91 7 ±0.93 0.15 

Downe’s score 

at 20min of 

CPAP 

3.71±1.59 5.29±1.70 0.002 

FiO2 at 20min 

of CPAP(%)  

54.3±9.42 60.6±9.84 0.032 

PEEP at 20min 

of CPAP 

5.6±0.74 5.9±0.64 0.16 

Total duration 

of CPAP 

therapy(among 

the successful 

candidates) 

36±31.6 

(n=22) 

(Range 5.5 

to 102 hrs) 

61.5±38.2 

(n=12) 

(Range 20 

to 137 hrs) 

0.045 

 

CONCLUSION 

We emphasize regular use of antenatal steroids in 

preterm deliveries. There should be earlier 

intervention with CPAP in RDS patients or earlier 

Pneumothorax 

Pneumonia 

PPHN 

IVH 

Sepsis 
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referral if there is no facility of bubble CPAP in the 

referring hospital. 
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