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Abstract---Introduction: Respiratory distress is a prevalent and 

serious consequence of neonatal sepsis, premature birth and neonatal 

pneumonia which is responsible for more than half of all neonatal 
fatalities worldwide. Objective: To assess the use of low-cost bubble 

continuous positive airway pressure in neonates with respiratory 

distress at a tertiary care hospital Quetta. Methodology: The current 

study was cross sectional study carried out at the pediatrics 

department, Sandeman Provencial Hospital Quetta from 16th May 

2017 to 16th Nov 2017. All in patients who fulfilled the inclusion 
criteria in the Department of pediatrics, Sandeman Provinvical 

Hospital Quetta were included in the study. After taking informed 
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written consent, bubble continuous positive airway pressure was used 

in all the included patients to assess the outcome variable i.e survival. 

All the collected information was entered in the prescribed Performa. 

Results: In the current study, totally, 138 patients with respiratory 
distress were included. 84 patients (60.9%) were males & 54 (39.1%) 

were females, with the mean age of 6.98+2.78 years. The mean 

gestational age of mother was 38.5±1.26 weeks, the mean duration of 

achieving 21% O2 was 81.60 (±0.81) hours, mean stay in hospital was 

22.07 (±1.7) days. In our study 95 neonates (68.8%) survived. 

Conclusion: In conclusion, bubble CPAP is an efficient method for 

enhancing the oxygenation of infants with respiratory distress 

resulting from a variety of reasons. The use of BCPAP may reduce stay 

in hospital and the need for mechanical ventilation. In settings with 

limited resources, it could be most beneficial. 
 

Keywords---respiratory distress, low cost bubble, preterm infants. 

 

 

Introduction 
 

Respiratory distress is a serious and prevalent consequence of neonatal 

sepsis, preterm birth and neonatal pneumonia which is responsible for ˃50% of 

all neonatal fatalities worldwide 1. Respiratory distress syndrome (RDS) affects 

˃50% of infants born at or before gestational age of 31 weeks 2. Respiratory 

distress is linked to more than 80% of neonatal pneumonia infections and the 
majority of neonatal sepsis cases 3. Preterm infants with respiratory distress 

syndrome who eventually acquire bronchopulmonary dysplasia had elevated 

serum Endothelin 1 levels on day 3 of life 4. A major improvement in the care and 

management of RDS in very low birth weight neonates has been made as a result 

of non-invasive ventilation 5.  
 

Neonatal respiratory assistance is often delivered in the industrialised world via 

the use of either “mechanical ventilation or Continuous Positive Airway Pressure 

(CPAP)” 1, 3. However, for most settings with low resources, like Pakistan, 

ventilators and CPAP devices are costly and practically challenging 6, 7. 

Respiratory disease is still one of the leading causes of neonatal mortality in the 
underdeveloped countries. CPAP is a safe and efficient treatment for neonates 

with respiratory distress, including those born prematurely or with low birth 

weight 6, 8. Several investigations have demonstrated that CPAP may be 

successfully adopted in settings with low-resource by adapting commercially 

accessible equipment originally developed for high-resource settings 9, 10. 

However, many low-resource settings find it impossible to use CPAP equipment 
due to their high cost and complexity.  

 

For low-resource settings, inexpensive bCPAP system has just been designed. It 

can be put together for around $350, which is fifteen times less expensive than 

the typical stand-alone CPAP 8, 11.  BCPAP-treated neonates had a survival rate of 
71.0% in comparison to 44.0% for controls. There are several studies showing the 

effectiveness of different locally modified bCPAP in countries with limited 

resources 12. Researchers have shown that improvised bCPAP is an effective and 
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less costly way to provide respiratory support for infants with RDS in low 

resources neonatal hospitals in underdeveloped nations 13. An overall CPAP 

success rate of 76.2% was achieved with the effective weaning off of 32 infants. 
During the research period, there were 10 RDS-specific deaths, with a rate of case 

mortality of 23.8% 14.  

 

The current research is intended to assess the effectiveness of this revolutionary 

low cost bCPAP system since there are few studies on it. Because of the country's 

limited financial resources, most public hospitals in Pakistan lack the necessary 
number of ventilators, and most patients cannot afford the high costs of private 

medical care. This innovative method will be used in the future in such patients if 

it proves effective. Currently ventilators are used for neonates with RDS in our 

unit, which can lead to ventilator associated pneumonia, prolong hospital stay 

and is expensive. So morbidity and mortality could be cut down by using bCPAP 
as with this there is no risk of ventilator associated pneumonia and it will be also 

be cast effective.  
 

Material and Methods 

 

The current study was Cross sectional study carried out at the pediatrics 
department, Sandeman Provencial Hospital Quetta. The duration of the study was 

6 months from 16th May 2017 to 16th Nov 2017. The sample size of our study was 

138 patients by taking 64.6% of survival rate of neonates with RDS receiving 

bCPAP 15, Confidence level=95%, Margin of error= 8%.  

 
Inclusion criteria 

 

• Neonates with Respiratory distress diagnosed within 12 hours 

• Either gender 

• Full term, one born anytime from 37 weeks to 42 weeks of pregnancy 

• Preterm, is one who is  born before 37 weeks of pregnancy 

• Neonates weighing 2.5kg to 5kg 

 

Exclusion criteria 

 

• Neonates with Cyanotic heart disease  

• Cleft palate 

• Diaphragmatic hernia 

• Severe birth asphyxia 

• Low birth weight  

 

All patients who fulfilled the inclusion criteria in the Department of pediatrics, 
Sandeman Provincial Hospital Quetta were included in the study. After taking 

informed written consent, bubble continuous positive airway pressure was used 

in all the included patients to assess the outcome variable i.e survival. All the 

patients were followed for duration of four weeks. All the data including mean 

hospital stay and weight gain, survival, average duration of achieve 21%O2, 

abdominal distention, Apnea, Hyperemia of nose were recorded in a prescribed 
Performa. Data analysis was done by using IBM SPSS (version 21). Mean (±SD) 
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was computed for age, stay in hospital; time of achieving 21%O2 (hours) and 

weight gain per day. Frequency and percentages was calculated for gender, 

outcome i-e survival of the neonate (yes/no). 

 
Results 
 

In the current study, totally138 patients with respiratory distress were selected. 

Male patients in the current study were 84 (60.9%) & female patients were 54 

patients (39.1%). The mean age (±SD) of newborn was 6.98+2.78 hours. The mean 

gestational age of mother was 38.5±1.26 weeks. The mean weight of neonates at 
birth was 3.10±0.45 kg. In our study 18 patients (13%) had sign and symptoms of 

apnea, 21 (15.2%) had hyperemia of nose, 46 (33.3%) had abdominal distension. 

The mean duration of achieving 21% O2 was 81.60±0.81 hours. The mean weight 

gain in neonates per day was 17.60±0.95g. The mean hospital stay was 22.07±1.7 

days. In our study 95 neonates (68.8%) survived. 

 

 
Figure 1. Gestational age of mothers 

 

 
Figure 2. Percentages of patients according to gestational age of mother 
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Figure 3. Frequency distribution of weight at birth 

 

 
Figure 4. Frequency distribution of mean duration to achieve 21% o2 

 

 
Figure 5. Frequency distribution of mean weight gain 
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Figure 6. Frequency distribution of mean hospital stay 

 
Table 1 

Demographic, clinical outcomes parameter of the enrolled patients 

 

Parameter Sub-category Frequency  Percentage 

Gender Male 54 39.1% 

Female  84 60.9% 

Apnea Yes 120 87% 

No                18 13% 

Hyeremia of nose Yes 117 84.8% 

No                  21 15.2% 

Abdominal 

distension 

Yes 92 66.7% 

No 46 33.3% 

Survival Yes 43 31.2% 

No 95 68.8% 

 

Discussion 

 
Numerous investigations emphasized the use of Bubble CPAP in the therapy of 

RDS. High-frequency ventilation (HFV) waveforms are simulated by mechanical 

oscillatory vibrations that are delivered by B-CPAP 16, 17. As a result, B-CPAP may 

simultaneously exhibit the qualities of CPAP and HFV 18. According to reports, 

HFV preserves hemodynamics more effectively than traditionally managed 
mechanical ventilation 19, 20. The current research is intended to evaluate the 

effectiveness of this revolutionary low cost bCPAP system since there are few 

studies on it. 

 

In the current study, totally138 patients with respiratory distress were selected. 

Male patients in the current study were 84 (60.9%) & female patients were 54 
patients (39.1%). The mean age (±SD) of newborn was 6.98+2.78 hours. The mean 

gestational age of mother was 38.5±1.26 weeks. The mean weight of neonates at 
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birth was 3.10±0.45 kg. In our study 18 patients (13%) had sign and symptoms of 

apnea, 21 (15.2%) had hyperemia of nose, 46 (33.3%) had abdominal distension. 

The mean duration of achieving 21% O2 was 81.60±0.81 hours. The mean weight 
gain in neonates per day was 17.60±0.95g. The mean hospital stay was 22.07±1.7 

days. In our study 95 neonates (68.8%) survived. Researchers in India and 

Australia have used randomized controlled trials to compare bubble CPAP to 

mechanical ventilation for premature neonates. Compared to mechanical 

ventilators, bubble CPAP was more effective for treating neonates 18. When 

compared to a mechanical ventilator, bCPAP is better in a research by Lee et al. 
for premature infants 16. 

  

The rate of failure of bCPAP was 24% in infants weighing less than 1250 g and 

50% in infants weighing less than 750 g, according to a research by Ammari et al. 
21. Another study done by Koti et al. on 56 neonates reported 25% rate of failure 
of bubble CPAP 22.  In the research by Saha et al., 27% of infants who began 

using Bubble CPAP needed ventilation, compared to 51% in the control group. 

Over a period of more than 28 days, no infant needed oxygen. Only one infant 

experienced a pneumothorax, however that infant was managed on Bubble CPAP 

and did not need ventilation or chest tube drainage 23. Using B-CPAP reduced the 

average cost of hospitalization in our research. Lanieta et al. have effectively 
proved the efficacy of BCPAP in a developing nation, and they have also 

documented the economic effectiveness of B-CPAP 24. Pieper and colleagues have 

shown both the significance of continuous positive airway pressure (CPAP) in the 

absence of newborn critical care and the improvement in outcome that occurs in 

neonates who are managed with CPAP prior to being transferred to a tertiary 
hospital 25. 

 

Conclusion 
 

In conclusion, bubble CPAP is an efficient method for enhancing the oxygenation 

of infants with respiratory distress resulting from a variety of reasons. The use of 
BCPAP may reduce stay in hospital and the need for mechanical ventilation. In 

settings with limited resources, it could be most beneficial. 
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