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ABSTRACT  

Hyaline membrane disease also called as respiratory is a 

common cause of admission in the NICU. It is a common 

health problem in preterm babies due to deficiency of 

surfactant. Surfactant reduces surface tension in the alveoli, 

prevents atelectasis and maintains stability continuous positive 

airway pressure (CPAP) that provides continuous distending 

pressure to the alveoli overcomes collapse and improves 

ventilation. 

Objective: To study the efficacy of CPAP in the management 

of respiratory distress syndrome in NICU  

Study Design: prospective hospital based longitudinal study.  

Subject: All newborn, admitted to the NICU with signs of 

respiratory distress with onset within first 6hrs of life and chest 

x-ray suggestive of RDS were included.  

Intervention: Bubble CPAP.  

Results: Thirty-two babies out of forty-two were successfully 

weaned off CPAP with overall CPAP success rate of 80.2 %. 

There were significant differences in mean oxygen saturations 

pre-CPAP (78±4.07) and post-CPAP (96.00±1.11) 

commencement (p= 0.001). The mean birth weight of survivors 

were  higher  (1235.2)  compared  to  those  who  died  (923.04  

 

 
gms), with a p-value of <0.05. Babies that died had lower mean 

gestational age 28.3 weeks) than thosethat did not (32.3 

weeks) though this was not statistically significant (p >0.05).  

Conclusion Noninvasive modalities of treatment like CPAP 

is cornerstone in treatment of mild to moderate cases of 

RDS. Its affordability, feasibility and good safety profile 

makes it treatment of choice in low income set up...  
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INTRODUCTION 

Respiratory distress syndrome (RDS) is a leading cause of 

mortality, especially in preterm with very low birth weight (VLBW) 

and extremely low birth weight babies1 Bubble CPAP is a non-

invasive ventilation strategy for newborns with infant respiratory 

distress syndrome). It works by providing continuous positive 

airway pressure (CPAP) to the airway which distends the lungs, 

overcomes collapse and improves ventilation. In this method, 

blended and humidified oxygen is delivered via short nasal prongs 

or a nasal mask and pressure in the circuit is maintained by 

immersing the distal end of respiratory circuit and making the 

patient exhale against a column of water, generating bubbles 

(bubble CPAP). The depth to which the tubing is immersed 

underwater provides the PEEP generated in the airways of the 

infant. As the gas flows through the system, it “bubbles” out2 and 

prevents buildup of excess pressure in the respiratory circuit. 

Neonatal RDS, also called as hyaline membrane disease, is a 

disorder mainly of preterm infants. 

Intermittent positive pressure ventilation (IPPV) with surfactant is 

the standard treatment for RDS. Continuous positive airway 

pressure (CPAP) was used for the first time in 1971 Gregory et al 

used in the treatment of respiratory distress syndrome. Because 

of its simplicity and low cost. It has the potential to be 

implemented on a large scale2 It is also associated with a 

decreased incidence of bronchopulmonary dysplasia (BPD).3  

 

MATERIAL & METHODS  

Type of Study 

The study was a prospective hospital study of babies admitted to 

NICU of Hi-Tech Medical College and hospital between August 

2016 and June 2017. Bubble CPAP had been used. 

Study Object 

The study   conducted in (NICU) level-lll at HITECH BBSR. All 

newborn, admitted to the NICU with signs of respiratory distress 

with onset within first 6hrs of life and chest x-ray suggestive of 

RDS were included. 

 

Inclusion Criteria 

All neonates with signs and symptom of respiratory distress, at 

<6hr of life and chest x-ray suggestive of RDS. 

Birth in HMCH or outside birth who are admitted with 6hrs of life. 

Exclusion Criteria 

1.    Baby admitted in NICU without features of respiratory distress 

2.   Neonates weighing less than 900gms were excluded from trial 

CPAP. 

http://www.ijmrp.com/
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3. Neonates likely to have causes of respiratory distress other 

than RDS like Meconium Aspiration Syndrome, TTN, CHD, 

congenital or syndromic babie. 

 

Table I: Maternal characteristics of study subjects 

PARAMETERS n (%) 

Maternal age (years)  

20-25 15(33.3) 

26-30 5 (13.3) 

31-35 16(38.1) 

36-40 9(16.7) 

Antenatal steroids  

Received 28(66.7) 

Not Received 14(33.3) 

Mode of delivery  

Caesarean section 34(80.1) 

Vaginal Delivery 8(19.0) 

No of babies delivered  

Singleton 30(71.4) 

Twins 12(28.5) 

 

Table II: Baseline characteristics of study subjects 

PARAMETERS n (%) 

Gestational ages (weeks)  

<= 28 20(47.6) 

28-32 15(35.7) 

33-34 7(16.7) 

Gender  

Male 16(38.1) 

Female 26(61.9) 

Birth weight  

<1000g 14(33.3) 

1000 – 1499 15(35.7) 

1500- 2500 13(31) 

5 minutes APGARS  

0-4 3(7.1) 

5-7 12(28.6) 

8-10 27(64.3) 

 

RESULTS 

A total of 202 neonates were admitted into the inborn NICU of 

HMCH during the study period, out of whic h 88 were preterm 

babies. Of the preterm babies, 42 subjects who were diagnosed 

with RDS and met all the inclusion criteria were recruited into the 

study. All the subjects had primary diagnosis of RDS with CXR 

findings in keeping with RDS. The maternal characteristics and 

the base line characteristics of the study subjects are shown in 

Tables I and II respectively. 

The mean birth weight of subjects was 1235g±204. As per 

protocol, all babies’ ≥33 weeks were commenced on bCPAP from 

NICU. Only 3 babies received surfactant administration (INSURE 

protocol) with  median age at administration of 2.5 hours. Oxygen 

saturation was monitored in all babies and the mean oxygen 

saturation pre- and post-CPAP were recorded. There were 

significant differences in mean oxygen saturations pre-CPAP 

(78.±4.07) and post-CPAP (96.00±1.11) commencement (p= 

0.02). The mean duration of bubble CPAP was4±3.3 days. 

Thirty-two babies were successfully weaned off CPAP with overall 

CPAP success rate of 80.2%. There were 16 (38.1%) mortalities 

during the study period. Ten (61.5%) of the deaths were RDS 

specific mortality with case fatality rate of 23.8%.  

The mean birth weight of survivors were higher (1235.4g) 

compared to those who died (923.4g), with a p -value of <0.05. 

Babies that died had lower mean gestational age (28.3weeks) 

than those that did not (32.3 weeks) though this was not 

statistically significant (p >0.05). Babies whose mothers did not 

receive antenatal steroids also recorded more significant mortality 

(8 deaths out of 11 babies) compared to 8 deaths out of 18 babies 

of mothers who received (p=0.001). 

 

DISCUSSION 

Bubble CPAP has increasingly become the modality of choice for 

respiratory distress syndrome in low economic settings.3,5 Its 

attraction has been the low cost as it can be made from locally 

available materials5,7, its potential to reduce need for invasive 

ventilation3 and its efficiency in preventing alveolar atelectais  with 

minimum risks for lung injury8-10 Globally, there has been a trend 

toward use of CPAP in the management of RDS in the newborn 

with well documented benefits.3-6,9,10 Different devices can be used 

to deliver CPAP; these include the conventional ventilators, 

variable-flow infant CPAP and the bubble CPAP.11,12 Also most of 

the mothers received antenatal steroid (66.7%) which has been 

associated with improvement in lung maturity13 with decrease in 

severity of RDS in preterm babies.14 It is probable that the use of 

prenatal steroids in majority of the subjects (66%)  could  have  

contributed to  the  success of  the  CPAP  in  our  subjects. Audu 

et al5 in Abuja demonstrated immediate clinical improvement in 

oxygen saturation using customized bubble CPAP. Malik et al15 

noted a rapid rise in SPO2 to >85% when CPAP was commenced 

and this was sustained by survivors. The findings in the current 

study showed similar trend with a mean increase in SPO2 post 

commencement of CPAP from 82.4% to 94%. Only 2 of our 

participants had surfactant administration as the others could not 

procure it due to its exorbitant price in Nigeria. Of the 2 babies that 

received surfactant, only one survived. Mortality in babies with 

RDS after administration of surfactant has also been documented 

in the studies by Rodriguez16 and Rojas-Reye et al.17 The baby 

that died in our study met the criteria for failed CPAP (despite 

surfactant administration) and would probably have benefitted 

from mechanical ventilation if it were available. Though surfactant 

therapy improves cardiorespiratory stability and oxygenation in 

babies with RDS, the need for respiratory support following its 

administration is well documented.3,10-14,16-18 Where there is 

unavailability or failure of CPAP, mechanical ventilation becomes 

the choice of respiratory support as it offers quick normalization 

and maintenance of blood gases and acid-base balance. But it 

has the drawback that it can cause more barotrauma, air-leak 

syndromes and chronic lung injuries as well as being very 

expensive and unaffordable in most resource poor settings.3,8-10,19 

The case fatality rate of 23.8% in the present study though high, 

was lower than the findings by other studies that reported RDS as 
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accounting for more than half of their mortalities. The study also 

recorded mortality from other complications which are common in 

preterm babies such as intraventricular haemorrhage, necrotising 

enterocolitis, perinatal asphyxia and neonatal sepsis. Considering 

that nearly half (47.6%) of the cohort of neonates studied were 

products of ≤28 week gestation, severe RDS and its 

complications were expected. Babies that died during the study 

period had lower mean gestational age of 27.8 weeks and mean 

birth weight of 963.4g. The positive results obtained in this study 

demonstrates that simple interventions can go a long way in 

reducing neonatal mortality rate; this can be cascaded down to 

other doctors and health care providers that care for these 

neonates through training and retraining of these personnel. This 

would reduce morbidity and mortality from RDS. It is however also 

important to continue research into how to improve the 

effectiveness and ensure safety of this improvised bubble CPAP 

to ensure that these babies benefit optimally from it and prevent or 

reduce complications. 

 

CONCLUSION 

Bubble CPAP is a simple and cost effective intervention that can 

be used in resource limited settings to treat mild to moderate RDS 

in preterm babies and reduce morbidity and mortality and 

economic burden of preterm babies in the society. 

 

REFERENCES 

1. Kamath B d, Maclure E M, Goldenberg R L, Job A L. Neonatal 

Mortality from respiratory Distress Syndrome:  Lessons for low 

resource     countries.     Pediatrics     2011;    127(6):   1139-1146 

2. Morley, CJ; Lau, R, De Paoli, A; Davis, PG (July 2005). "Nasal 

continuous positive airway pressure: does bubbling improve gas 

exchange?” Archives of Disease in Childhood: Fetal and Neonatal 

Edition 90 (4): F343– doi: 10.1136/adc.2004.062588.PM 

3. Sahni, R (February 2010). "Bubble CPAP: can we predict 

success or failure?”Indian pediatrics 47 (2): 129– 30.  

4.Kawaza K, Machen HE, Brown J, Mwanza Z, Iniguez S, et al. 

(2014) Efficacy of a Low-Cost Bubble CPAP System in Treatment 

of Respiratory Distress in a Neonatal Ward in Malawi. PLoS ONE 

9(1): e86327. doi:10.1371/journal.pone.0086327 

5. Urs PS, Khan F, Maiya PP. Bubble CPAP- A primary 

Respiratory support for respiratory distress syndrome in 

newborns. Indian Pediatr 2009; 46: 409 – 411. 

6. Audu LI, Otuneye AT, Mairami AB, Mukhtar MY. Improvised 

bubble continuous positive airway pressure (BCPAP) device at the 

National Hospital Abuja gives immediate improvement in 

respiratory rate and oxygenation in neonates with respiratory 

distress. Niger J Pead 2015; 46 (1) 12-16. 

7.Lanieta K, Joseph K, Josaia D, Samantha C, Trevor D. An 

evaluation of bubble-CPAP in a neonatal unit in a developing 

country: effective respiratory support that can be applied by 

nurses. J Trop Pediatr 2006; 52: 249-253. 

 

8. Audu LI, Otuneye AT, Mukhtar MY, Mairami AB, Mshelia LJ, 

Garu M. Customized bubble continuous airway pressure device at 

the National Hospital Abuja for the treatment of respiratory 

distress syndrome  (RDS).  Niger  J Paediatr  2013; 40(3) 275-277 

9. Narendran V, Donovav EF,  Hoath SB,  Akinbi HT, Steichen JJ,  

Jobe AH.  Early bubble CPAP and outcomes in ELBW preterm 

infants.  Journal   of      Perinatology           (2003)    23,   195–199. 

10.  Lundstrom KE, Griesen G. Early treatment with nasal-CPAP. 

Acta Paediatr Scand 1993; 82:856. 

11. Kamper J, Wulff K, Larsen C, Lindequist S. Early treatment 

with nasal continuous positive airway pressure in very low-birth 

weight infants. Acta Paediatr Scand 1993; 82:193–7. 

12.Ammari A, Suri M, Milisavljevic V, Sahni R, Bateman              

D, Sanocka U, et al. Variables associated with early failure of 

nasal CPAP in very low birth weight infants. J Pediatr 2005;      

147: 341–347. 

13. Roberts D, Dalziel S. Antenatal corticosteroids for accelerating 

fetal lung maturation for women at risk of preterm birth. Cochrane 

Database Syst Rev 2006; CD004454. 

14. Liggins GC, Howie RN. A controlled trial of antepartum 

glucocorticoid treatment for prevention of the respiratory distress 

syndrome in premature infants. Pediatrics 1972; 50:515. 

15. Malik R K, Gupta R K. A two year experience I Continuous 

Positive Airway Pressure Ventilation using nasal prongs and pulse 

oximetry MJAFI 2003;59:36-39 

16.  Rodriguez R. Management of respiratory distress syndrome: 

an update. Respir Care. 2003; 48(3):279 –286. 

17.  Rojas-Reyes MX, Morley CJ, Soll R. Prophylactic versus 

selective use of surfactant in preventing morbidity and mortality in 

preterm infants. Cochrane Database Syst Rev. 2012; 

3(3):CD000510 

18.  Yu V. surfactant replacement: Review article. Indian Paediatr 

1998; 35: 1081-1096. 

19.  Canadian Pediatric Society. Recommendations for neonatal 

surfactant therapy. Paediatrics & Child Health. 
 

Source of Support: Nil.        
 

Conflict of Interest:  None Declared. 
 

Copyright: © the author(s) and publisher. IJMRP is an official 

publication of Ibn Sina Academy of Medieval Medicine & 

Sciences, registered in 2001 under Indian Trusts Act, 1882.This is 

an open access article distributed under the terms of the Creative 

Commons Attribution Non-commercial License, which permits 

unrestricted non-commercial use, distribution, and reproduction in 

any medium, provided the original work is properly cited. 
 

Cite this article as: Rohini Panigrahi, Rabindra Nath Panda. 

Efficacy of CPAP in Treatment of Hyaline Membrane Disease in 

NICU. Int J Med Res Prof. 2018 Mar; 4(2):200-02. 

DOI:10.21276/ijmrp.2018.4.2.044  

 

 
 

 

https://en.wikipedia.org/wiki/Digital_object_identifier
https://en.wikipedia.org/wiki/PubMed_Central

