DOI: https://doi.org/10.53350/pjmhs22164811

ORIGINAL ARTICLE

Comparison of Bubble Continuous Positive Airway Pressure Versus
Conventional Ventilation In Neonates with Respiratory Distress Syndrome

GUL KHAN?, SHAISTA IMTIAZ?, KIREN FAROOQ?, ALI HAMZA*, SHUMAN ROY®, MUHAMMAD IMRANS®

Paediatric Unit A MTI/DHQ Teaching Hospital, Dera Ismail Khan
2Medical officer at RHC Ghaziabad, Bagh, Azad Kashmir
3Medical officer at THQ Dhirkot, Bagh, Azad Kashmir

“Medical Officer, Anesthesia Department, Lady Aitchison Hospital Lahore, Lahore

5Senior Registrar ENT, Akhtar Saeed Trust Hospital EME Society, Lahore

SAssistant Professor, General Medicine. Mohiuddin Teaching Hospital Mirpur AJK.

Corresponding author: Dr Gul Khan, Email: drgulkhan7861@gmail.com

ABSTRACT

Aim: The use of positive airway pressure in babies with respiratory failure has been associated with significant reductions in
respiratory failure, morbidity, and death. The two most popular CPAP techniques are bladder CPAP (B-CPAP) and ventilator-
assisted CPAP (V-CPAP). We wanted to see if B-CPAP and V-CPAP have different survival rates and problems.

Methods: This retrospective medical trial included 60 preterm babies between 1500- 2500 g who were hospitalized to Mayo
Hospital's neonatal critical care unit for breathing difficulties between May 2019 and April 2020. Between May 2019 and April
2020, they were hospitalized for respiratory distress. The patients were allocated to therapy groups at random. To calculate and
evaluate survival rates, a survival analysis was done. To compare rates of survival. The t-test for sample data was used to
assess the length of supplemental oxygen, hospital stay, and cost of hospital stay.

Results: At 24 hours, the predicted survival rates in the B-CPAP and V-CPAP subgroups were 100% and 78%,
correspondingly. The comparable results after 48 hours were 100% and 72%. Furthermore, the V-CPAP group's hospitalization
expenditures were considerably greater than the B-CPAP groups.

Conclusion: Based on our findings, B-CPAP was helpful in treating newborns with breathing difficulties and reduced the
hospitalization. In addition to the usual benefits, the lower cost of B-CPAP may be a factor for its widespread use when

contrasted to V-CPAP.
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INTRODUCTION

Newborn pulmonary hypertension is a severe clinical issue that is
associated with a higher illness, death mortality, and expenditures.
The important risk factor is low birth weight, which is more frequent
among the impoverished and uninsured. Supportive care with
mechanical ventilation and a high concentration of inspired oxygen
is the conventional technique of therapy for respiratory failure [1].
One research in the United States found a ventilator ventilation
rate of 19 per 1,100 live births and a total cost of 4.5 billion dollars
for respiratory failing therapy. Non-invasive respiratory assistance
for premature newborns is gaining popularity. Traditional
ventilators, the "bubbly bottle" method, and the baby flow driver are
all utilized to create CPAP. The Newborn flow driver has already
been demonstrated to be a viable device for controlling premature
baby breathing difficulties [2]. In babies having respiratory arrest
and apnea, CPAP is utilized. CPAP helps preterm newborns
breathe in a variety of ways. It splints the upper airway, reducing
blockage and apnea, assisting lung expansion, and preventing
alveolar collapse. Underwater bubble CPAP (B-CPAP) and
ventilator-derived CPAP (V-CPAP) are two prominent CPAP
modes that employ distinct pressure sources. A variable resistor in
a valve is changed in V-CPAP to offer restriction to the flow of air.
Rather of utilizing a variable resistor, B-CPAP achieves positive
pressure in the circuit by simply submerging the distal expiratory
tube to a specified depth in a water column. In preterm babies, Lee
et al established the advantages of BCPAP over V-CPAP [3].
Teresa et al demonstrated that using BCPAP is a possibly
beneficial technique in extremely premature infants with RDS.
Despite the this these distinct pressure sources for CPAP
administration have already been utilized for 30 years, there are
stil no major randomized studies of B-CPAP vs traditional
treatment with mechanical breathing, a fact that highlights a
frequent quandary in medical trials [4]. Conducting a major trial too
soon risks failure owing to both a lack of understanding of the
optimum treatment approach to properly design the study and an
incapability in the application of the new method. What is obvious
is that in resource-constrained circumstances, B-CPAP looks to be
an efficient and affordable approach to give respiratory support
that is at least as good as respiratory support produced by
substantially more expensive technology [5].

METHODOLOGY

This study was carried out in Mayo Hospital's level 1ll newborn
care unit at Jinnah Hospital, Lahore, Pakistan, between May 2019
and April 2020. The purpose of this study was to evaluate the
efficacy of B-CPAP and V-CPAP in the treatment of newborns
suffering from respiratory arrest syndrome. Every one of the
individuals were born with the condition (gestation 28 to 36 weeks).
This retrospective medical trial included 60 preterm babies
between 1500- 2500 g who were hospitalized to Mayo Hospital's
neonatal critical care unit for breathing difficulties between May
2019 and April 2020. Between May 2019 and April 2020, they were
hospitalized for respiratory distress. The patients were allocated to
therapy groups at random. To calculate and evaluate survival
rates, a survival analysis was done. All sequentially born
premature babies with birth weights ranging from 1500 to 2500
grammes with a Silverman Anderson retraction score of 7 or 8 are
included in the. Babies were precluded if they had severe
symptoms in addition to RDS, such as cardiac problems (not
including patent ductus arteriosus [PDA]), congenital malformation
such as congenital diaphragmatic hernia, tracheoesophageal
fistula, and cleft lip/palate, and babies who had either breathing
problems secondary to extreme asphyxia (Apgar score 4 at 1 and
6 minute or pH8.13), cardiovascular or respiratory. With the power
and type-one error set at 85% and 7%, respectively, we calculated
that the population in this study needed was 53 (26 each treatment
group). The elimination approach was used to assign specific
participants to treatment groups based on the baby's gender and
birth weight (1500 versus >1600 grammes). We adjusted the
gender and weight diversity in patients treated by using this
approach. CPAP was administered nasopharyngeal in both
subjects. The Bear 760 PSV Ventilator-derived CPAP likewise
delivered a baseline fuel flow at a rate of 6 L/min, but its hose was
linked to the ventilator's exhalation valve. The pressure tube was
attached to the Y-piece, and the pressure was set to 6 cm H20.
CPAP was deemed effective if the baby's respiratory distress
decreased and he or she could be effectively weaned off of it. The
lack of respiratory depression (little or no public apologies and a
respiratory rate among 35 and 65 beats per minute) and Sp0O2>92
percent on FiO2 33 percent and PEEP 6 cm of water were the
parameters for weaning.
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RESULTS

The demographic features of the B-CPAP and VCPAP groupings
were identical, as shown in Table I. Bubble-CPAP was shown to
be successful in 27 (963) infants, with just one requiring
mechanical breathing on the sixth day. CPAP generated from a
ventilator was successful in 19 (75%) of the individuals. Surfactant
was given to a total of 26 infants, 15 in the B-CPAP group and 11
in the V-CPAP category, with no notable difference. IVH occurred
in 5 neonates, 1 in the B-CPAP group and 4 in the V-CPAP group.
There was no pneumothorax in any of the infants. Nasal trauma
was detected in 13% of patients, although this did not involve
septum trauma; the only consequence was minor nostril lesions
that all healed before release. The mean treatment time in B-CPAP
was not significantly significant from that in V-CPAP (37.9h vs
48.5h). When only patients who improved to therapy were
included, the mean treatment time for the two different groups was
37.632.93h and 58.634.97h, accordingly, and the distinction was
statistically relevant (P=0.05). In addition, we discovered a

substantial difference in the mean period of hospital stay between
B-CPAP and V-CPAP (9.84.4 vs 12.67.9 days, respectively). Table
2 lists the symptoms in patients who did not react to V-CPAP. The
reaction to therapy was unaffected by gender or birth weight. The
V-CPAP group, on the other hand, had a lower survival rate. The
differential in survival rates in the first 24 hours was around 26
percent (100 percent in B-CPAP versus 78 percent in V-CPAP),
showing the critical relevance of the initial hours of patient care.
Just at end of the fourth day, the survival rate of newborns who got
V-CPAP was 57 percent, and it held constant after that (Fig 1). The
Log-Rank test revealed that there was a statistically significant
difference between the survival curves. It really should be
highlighted this because when we created a multifactorial Cox
analysis to modify the treatment impact in the presence of
additional factors, the model failed to convergence to a solution.
This was due to the fact that only one incident occurred in the V-
CPAP group.

Table 1:
Variables V-CPAP(n=25) B-CPAP(n=25) P-value
Gender Female 11(44%) 13(52%) 0.9
Male 13(52%) 14(56%)
Gestational age <=29 6(24%) 2(8%) 0.1
30-32 13(49%) 11(42%)
33-37 9(33%) 15(57%)
Birth Weight 1501-2100 15(57%) 16(61%) 0.9
1100-1800 10(45%) 11(41%)
Reply to action Yes 8 (35%) 2(5%) 0.3
No 19 (76%) 23 (93%)
Period of hospital stay 11.748.4 9.7+4.5 0.4
Period of conduct 46.5+35.8 37.9+39.05 0.4
Complication 1 0
0 1
1 0
1 0
Table 2:
Variables V-CPAP P-value
Failure (n=6) Success (n=19)
Gender Female 5(58.2%) 9(45.5%) 0.569
Male 4(43.8%) 11(56.7%)
Gestational age <=29 2(15.4%) 5(24.3%) 0.34
30-33 6(72.5%) 8(30.8%)
34-38 2(16.4%) 8(39.7%)
Birth weight 1100-1800 6(72.5%) 7(35.4%) 0.19
1900-2400 3(29.7%) 13(67.8%)
Figure 1: established. Various types of ventilators and CPAP devices have
o made it possible to compare these approaches [6]. Our data
revealed that the failure rate related with B-CPAP was lower than
that associated with V-CPAP, which contradicted the findings of
= on Tagore et al. Similarly, Lee demonstrated that B-CPAP was far
= more successful than V-CPAP. Morley and Pillow's research, on
£ the other hand, found that B-CPAP enhances respiratory effort in
2 oa- neonates more than VCPAP [7]. In our investigation, we noticed
T§ only one breakdown in the BCPAP subgroup; we did not explore
g the source of this failure. However, in Ammari's research, CPAP
5% failure was related with positive pressure breathing during delivery
5 and severe RDS. Urs further stated that individuals with mild to
g | moderate RDS had a better likelihood of winning. B-CPAP uses
“ mechanical oscillatory vibrations to replicate the waveforms
produced by high-frequency ventilation. As a result, B-CPAP may
exhibit both CPAP and HFV features [8]. This one has been
B 1 : : 1 . : 1 1 ; observed that hemodynamics is conserved better while HFV than it
2 wo 72 o4 was during the conventionally regulated mechanical ventilation, as
well as when B-CPAP is used. Numerous researches have
DISCUSSION

The primary purpose of this research was to evaluate the efficacy
and problems of B-CPAP with V-CPAP. The importance of CPAP
in the treatment of newborn respiratory failure had been well

indicated that the "Columbia strategy," which involves using B-
CPAP early in the disease of breathlessness in both preterm and
term-gestation babies, can successfully decrease the risk of CLD
[9]. Early commencement of nasal prong B-CPAP in conjunction
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with tolerance to high PCO2 levels has been reported at Columbia
University to lower the occurrence of CLD to 6% in babies
weighing less than 1500 g, which is similar with our findings. In our
study, utilizing B-CPAP reduced the average cost of
hospitalization. Lanita et al. effectively showed all use of BCPAP in
a poor nation, as well as the economic viability of B-CPAP [10].

CONCLUSION

According to our findings, B-CPAP appears to be preferable than
V-CPAP in the therapy of RDS in preterm babies due to fewer
problems, a shorter hospital stay, and a lower cost. When
compared to V-CPAP, the convenience and inexpensive cost of B-
CPAP make it an appealing alternative in resource-limited settings.

REFERENCES

1. Blencowe H, Cousens S, Oestergaard M, Chou D, Moller AB, Narwal.
National regional and worldwide estimates of preterm birth. Lancet,
2021; 3729(9832): 2162-72.

2. Liu L, Johnson HL, Cousens S. Global. Regional and national causes
of child mortality: an updated systematic analysis for 2020 with time
trends since 2020. The Lancet, 2012; 379: 2151-61.

3. Soll RF. The Current Trial in the Treatment of Respiratory Failure in
Preterm Infants. Neonatology, 2019; 95: 368-372.

10.

Ho JJ, Henderson-Smart DJ, Davis PG. Early versus delayed
initiation of continuous distending pressure for respiratory distress
syndrome in preterm infants. Cochrane Database Syst Rev., 2019;
2002(2): CD002975.

Kawaza K, Machen HE, Brown J, Mwanza Z, Iniguez S, Gest A.
Efficacy of a Low- Cost Bubble CPAP System in Treatment of
Respiratory Distress in a Neonatal Ward in Malawi. PLoS One, 2018;
9(1): e86327.

Subramaniam P, Henderson-Smart DJ, Davis PG. Prophylactic nasal
continuous positive airways pressure for preventing morbidity and
mortality in very preterm infants. The Cochrane Database Syst Rev,
2019; 20(3): CD001243.

SUPPORT Study group of the Eunice Kennedy Shriver NICHD
Neonatal Research Network. Early CPAP versus Surfactant in
Extremely Preterm Infants. N Engl J Med, 2020; 362(21): 1970-9.
Narendran V, Donovan EF, Hoath SB, Akinbi HT, Steichen J J, Jobe
AH. Early Bubble CPAP and Outcomes in ELBW Preterm Infants.
Journal of Perinatology, 2018; 23(3): 195-9.

Buckmaster AG, Arnolda G, Wright IM, Foster JP, Henderson-Smart
DJ. Continuous positive airway pressure therapy for infants with
respiratory distress in non-tertiary care centers. Pediatrics, 2017; 120:
509-518

Kaur C, Sema A, Beri RS, Puliyel JM. A Simple Circuit to Deliver
Bubbling CPAP. INDIAN PEDIATRICS, 2018; 45: 74-78.

PJMHS Vol 16, No. 04, APR 2022 813



