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ABSTRACT

Objective: To evaluate the outcome of early nasal CPAP in premature neonates with neonatal respiratory distress syndrome.

Methods: 100 babies of 28-34 weeks gestational age admitted in Neonatal ICU of Nalanda Medical College & Hospital, Patna (Bihar, India), with
clinical diagnosis of HMD, requiring respiratory support were treated with early nasal CPAP and studied prospectively from 1st November 2014 to
31stOctober 2016.

Results: We found a success rate of 80% in babies with HMD, who were managed with early nasal CPAP alone. Remaining 20% needed intubation
and higher mode of ventilation. Mild and moderate grade HMD were effectively managed with early nasal CPAP (P<0.05). It was also found to be
effective in babies of mothers who have received antenatal steroids (P<0.05).

Conclusion: Prematurity is the commonest predisposing cause for HMD. Early nasal CPAP is safe, inexpensive and effective means of respiratory
support in HMD. It is useful in mild and moderate grade disease. It may not be a replacement for assisted ventilation in severe disease. It is also
found to be more effective in babies of mothers who have received antenatal steroids.
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INTRODUCTION

Neonatal respiratory distress syndrome (RDS) is a condition of
pulmonary insufficiency which commences at or shortly after birth and
increases in severity over the first 2 days of life. Clinically, RDS
presents with early respiratory distress comprising cyanosis, grunting,
retractions and tachypnea. Respiratory failure may develop, indicated
by blood gas analysis, and the diagnosis can be confirmed on chest X-
ray with a classical 'ground glass' appearance and air bronchograms. If
left untreated death may occur from progressive hypoxia and
respiratory failure. In survivors resolution begins between 2 and 4
days. RDS is due to a deficiency of alveolar surfactant along with
structural immaturity of the lung and it is mainly, but not exclusively, a
disease of preterm babies. The Vermont Oxford Neonatal Network
definition requires that babies have a PaO 2 <50 mm Hg (<6.6kPa) in
room air, central cyanosis in room air or need for supplemental oxygen
to maintain PaO 2 >50 mm Hg (>6.6 kPa), as well as the classical chest
X-ray appearances. With modern early management this classical
definition of RDS may not be achieved and making the diagnosis on
the basis of having administered surfactant may be an overestimate.
Bubble CPAP is anewer CPAP delivering system. It is CPAP delivered
by CPAP system with underwater seal. It has been shown that CPAP
delivered by underwater seal causes vibration of the chest due to gas
flow under water, which is transmitted to infant's airway. These
vibrations simulate waveforms produced by high frequency
ventilation’. Bubble CPAP has also been shown to reduce need for
intubation and mechanical ventilation’, postnatal steroids and trend
towards decreased incidence of chronic lung disease’. With an
underwater blow off system, sufficient flow creates continuous
bubbling from the end of the underwater tube, placed at a specified
depth underwater, to ensure that circuit pressure is maintained. A
comparison of underwater bubble endotracheal (ET) CPAP with
conventional ventilator derived (ET) CPAP in preterm neonates
suggests that such oscillation contributes to gas exchange’. It is
relatively a simple and inexpensive way of generating CPAP. It also
has the advantage that if there is inadequate pressure owning to a large
leak the bubbling can be seen to stop.

Present study is a hospital based study and aims at managing increased
number of babies with neonatal respiratory distress syndrome with a
non-invasive approach in the form of early nasal CPAP.

AIMS AND OBJECTIVES
To evaluate the outcome of early nasal CPAP in premature neonates
with neonatal respiratory distress syndrome admitted in Nalanda

Medical College & Hospital.

METHODS

The study was conducted at Neonatal ICU, Nalanda Medical College
& Hospital, Patna (Bihar, India). 100 cases of clinically diagnosed
HMD with gestational age 28-34 weeks admitted to Neonatal ICU
were subjects of this study. These babies requiring respiratory support
were treated with early nasal CPAP (within 6 hours of onset of
respiratory distress) and studied prospectively from November 2014 to
October 2016. The period of collection of data was two years.

Design of the study: Hospital based observational study.

Duration of the study: Two years i.e., from 1" November 2014 to 31"
October2016.

Definitions:

Hyaline membrane disease: The baby should meet all of the
following three clinical criteria®:

1. Preterm neonate

2.RDS having onset within 6 hours of birth.

3. Amniotic fluid L/S ratio of <1.5 or negative gastric aspirate shake
test or Skiagram of chest showing either poor expansion with air
bronchogram or reticulogranular pattern or ground glass opacity

CPAP s successful when: The saturation is >85%; PaO, of 60-80 mm
Hg, PaCO, of 25 to 45 mm Hg and pH of 7.3 to 7.4 with FiO, <0.6.
Baby has no respiratory distress.

CPAP failure is defined as:

¢ PO,<50mmHgor PCO,>60 mm Hg with FiO,>0.6.
¢ SASscore>6.

¢ Recurrentapnea.

Inclusion criteria for cases: - All preterm neonates admitted in our
hospital with gestational age between 28-34 weeks with diagnosed
HMD after taking consent from parents/ guardians.

Exclusion criteria for cases:

1. All term neonates

2. Neonates with congenital malformations.

3. Babies born to mothers receiving general anesthesia,
phenobarbitone, pethidine and other drugs likely to depress the baby.

4. Babies with meconium aspiration syndrome.
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5. Babies with birth asphyxia.

Method of collection of data:

100 babies with gestational age between 28-34 weeks admitted with
clinical diagnosis of HMD requiring respiratory support were treated
with early nasal CPAP (within 6 hours of onset of respiratory distress)
and studied prospectively from November 2014 to October 2016. All
babies with HMD were evaluated using Silverman Anderson (SA)
scoring, blood gas analysis and pulse oximetry. Babies with SA score
of >4 or requiring FiO2 > 0.4 to maintain PaO2 above 50-60 mm Hg
were treated with early nasal CPAP and effectiveness was judged using
SA scoring and blood gas analysis. If symptoms progress and FiO2
requirement is >0.6 to maintain SpO2 above 85%, babies were
ventilated.

Method of Statistical Analysis

After the completion of the study, data was analyzed using appropriate
statistical methods to find out the effectiveness of early nasal CPAP in
the treatment of preterm infants with HMD. Babies treated with nasal
CPAP treatment were classified into two groups namely success and
failure group and comparison between the groups were carried out as
follows:

1. Proportions were compared using chi-square (%) test of
significance. Proportion of cases belonging to specific group of
parameter or having a particular problem was expressed in absolute
number and percentage.

2. The results were averaged (meantstandard deviation) for each
parameter (duration of treatment, age at admission, age at treatment
and ABG parameter) between the groups. Student's't' test used to find a
significant difference between two means.

In all above test, “p” value of less than 0.05 was accepted as indicating
statistical significance.

RESULTS

100 babies admitted with clinical diagnosis of HMD requiring
respiratory support were treated with early nasal CPAP and studied
prospectively from November 2014 to October 2016. Out of total 100
babies who were managed with nasal CPAP, it proved effective in 80
babies (80%), remaining 20 babies (20%) had to be intubated and
required ventilation.

Table-1: Distribution Of Babies Based On Gestation Age And
Results

Gestational |Total|Success Failure

age in weeks Number |Percent Number |Percent
28-30 24 |10 41.67 14 58.33
31-32 60 |56 93.30 4 6.67
33-34 16 |14 87.50 2 12.50
Total 100 |80 80.00 20 20.00
¥ =14.50 [df=2 [p>0.001

Table—1 depicts there is statistically significant difference between
success and failure groups with respect to gestational age (p<0.001).
Higher the gestational age more is the success rate.

Table-2: Distribution And Outcome Of Babies Based On Birth
Weight

Birth weight | Total |Success Failure

(gms) Number |Percent |[Number |Percent
<999 8 6 75.00 2 25.00
1000-1500 72 58 80.50 14 19.50
1501-2000 20 16 80.00 4 20.00
Total 100 80 80.00 20 20.00
v=0071 _ |df=2 |p>0.05

Table-2 shows that success and failure rates are not significantly
different with respect to birth weight.

Table-3: Antenatal Steroids And Outcome With CPAP

Table-3 show antenatal steroids in mother had definite role in better
outcome of HMD.

Table-4: SA Score In Study Group Before And After Treatment

SA Before treatment | After 6 hours After 12 hours

Score |(n=100) (n=100) (n=80)
Number|Percent |Number|Percent |Number|Percent

1 -- -- -- -- 26 32.5

2 -- -- 14 14.0 52 65.0

3 -- -- 50 50.0 2 2.5

4 32 32.0 16 16.0 - -

5 62 62.0 -- - - -

6 6 6.0 18 18.0 - -

7 -- -- 2 2.0 -- -

Table-4 shows distribution of babies based on SA score. 61.2% were in
score 5, 6% in score 6 and 32% in score 4 before institution of CPAP.
Nasal CPAP was started when SA score was 4 or more. This shows the
effectiveness of early nasal CPAP in managing HMD.

DISCUSSION

100 preterm babies with gestational age 28 — 34 weeks with HMD were
treated with early nasal CPAP. Out of 100, 80 babies (80%) were
effectively managed with early nasal CPAP alone. Remaining 20
(20%) had to be intubated and required more invasive mechanical
ventilation. The EuroNeoNet figures for 2010 show an incidence of
92% at 24-25 weeks' gestation, 88% at 2627 weeks, 76% at 28-29
weeks and 57% at 30-31 weeks'. Recent large clinical trials show that
when managed with early CPAP babies of 26-29 weeks can be
managed without intubation or surfactant about 50% of the time’.

Out of 20 babies who required ventilation 90% of the babies were less
than 32 weeks gestation age; remaining 10% were between 33-34
weeks. Analysis of these results shows that outcome is better with
increase in gestational age (statistical significance p<0.05). Jacobsen
et al have shown better outcome in babies with gestational age of <33
weeks. They found significant reduction in mechanical ventilation
from 76% to 35% (p=0.00001). Urs et al"(2009) have found better
outcome in gestational age of 32-34 weeks (p<0.001).

We looked into effect of birth weight of the babies and overall
outcome. Out of 100 babies, 8 belonged to weight of <999 g, 72 in
1000-1500g and remaining 20 were >1501 g. We found an overall
success rate of 75% in babies <999 g, 80.5% in 1000-1500 g and 80%
in babies >1500 g. Out of 20 babies who failed 80% were <1500 g and
remaining 20% above 1500g. Studies have shown better outcomes in
VLBW and ELBW. Aly H etal"(2004) studied outcome of nasal CPAP
in ELBW. They found no significant trends in mortality rate among the
baseline group and the 3 groups after the institution of the nasal CPAP
practice. Nasal CPAP management increased in the surviving infants
over time, whereas the need for surfactant treatment decreased.

We found statistically significant improvement (p<0.005) in SA score
after application of nasal CPAP. SA scoring also helped us to predict
which babies would go for ventilation. Recent study" showed, infants
who received CPAP in circumstances where NICU access was denied
had a significantly improved short-term survival (at 24 hours), with
trends towards improved long-term survival. Urs et al((2009) have
shown significant improvement in Downes score after application of
bubble CPAP.

Blood gas analysis was the other parameter, which helped us to decide
success and failure on early nasal CPAP. In our study we found that
babies on CPAP had significant improvement in oxygenation (p<0.05),
other parameters varied. With this we could reduce FiO2 significantly
and wean down the babies.

Out of 20 babies who failed on nasal CPAP, 80% of them had severe
grade HMD and 20% showed moderate HMD. With this we conclude
that early nasal CPAP is effective in mild and moderate HMD. It may
not be a replacement for assisted respiratory support (ventilation) in
severe cases of HMD. One study by Urs et al /(2009), conclude that
CPAP s effective in mild and moderate grade HMD.

Antenatal steroid administration helps us to predict the severity of
HMD and need for invasive respiratory support. We found results
similar to those of Sandri F et al’ (2004) who showed trend towards
greater failure in babies who had not received antenatal steroids

Steroids |Total Success Failure

received Number |Percent |Number [Percent
Yes 56 52 92.86 4 7.14

No 44 28 63.63 16 36.37
Total 100 80 80.00 20 20.00

¥ =65 |df=1 p<0.05
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(p=0.02). Urs et al(2009) have also shown that CPAP is more
effective in babies of mothers who have received antenatal steroids.

WHAT THIS STUDY ADDS?

1. CPAP is a safe and effective mode of therapy in preterm neonates
with respiratory distress especially in low resource settings with a
very-low risk of side effects like pneumothorax.

2. It can be instituted easily by paramedical staffs after 1 to 2 months of
training and it has the potential to bring down the requirement and the
cost of surfactant therapy. This reduction has huge financial
implications for low resource countries like India.

CONCLUSION

Prematurity is the commonest predisposing factor for HMD. Its
incidence increases as gestational age decreases. Early nasal CPAP is
useful in mild and moderate grade HMD. It may not be a replacement
for assisted respiratory support (ventilation) in severe HMD. Nasal
CPAP is found to be effective in babies of mothers who had received
antenatal steroids. Nasal CPAP is safe, inexpensive and effective
means of respiratory support in HMD. In developing countries like
ours, there is high burden of prematurity and sub-optimal use of
antenatal steroid administration resulting in frequent HMD. Use of
early nasal CPAP which is simple, non-invasive, has low capital outlay
and does not require expertise, is an option for most places that cannot
provide invasive ventilation.

Considering its high degree of effectiveness, if used early in the course
of illness as we found in our study, it can serve as a useful modality to
minimise ventilation needs in babies suffering from Hyaline
Membrane Disease.
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