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Abstract Background: Advantages and disadvantages of CPAP are well known but ideal strategy of weaning from CPAP is still 

unknown. The point at which neonate is considered stable to attempt weaning from CPAP is also not defined clearly. 
Aim: Tocompare Gradual Vs Sudden weaning methods in pre-terms on Bubble CPAP. Material and Methods: A total 
of 91 preterm newborns admitted in NICU and to be weaned from CPAP were randomized in two groups. Babies in one 
group were weaned by gradual weaning while those in the other group were weaned by sudden weaning. Our primary 
outcome was to assess the success of both the weaning methods. Secondary outcome was to assess the mortality and 
morbidities associated with both the weaning methods. Results: Among the babies who succeeded weaning, 44 babies 
(48.3%) were from the gradual weaning group as compared to 33 (36.2%) in the sudden weaning group. Failure rate was 
more (14.2%) in the sudden weaning group. Success rate was more (58.2%) in babies with birth weight 1.5-2.5 kgs and 
gestational age of 32-37 weeks. There was a correlation between failure in weaning from CPAP and high Silverman 
Anderson score. Conclusion: In our study, we found that, gradual weaning from CPAP with graded time off CPAP was a 
better weaning method as compared to sudden weaning. Sudden weaning was associated with increased CPAP failure. 
Implications of our study can be considered while weaning babies from respiratory support. 
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INTRODUCTION 
Respiratory distress syndrome is disease of premature 
infants and is a leading cause of death. Many modalities 
have been tried for its management but continuous 
positive airway pressure (CPAP) has now emerged as a 
modality of choice for initial management.1Advantages 
and disadvantages of CPAP are well known but ideal 
strategy of weaning from CPAP is still unknown.2 The 

point at which neonate is considered stable to attempt 
weaning from CPAP is also not defined clearly.3 Still 
there is no definite level defined at which CPAP can be 
stopped without failure. Weaning from CPAP could 
either be done by reducing NCPAP pressure to a 
predefined level and then stopping NCPAP completely or 
by keeping the neonate off NCPAP for predetermined 
hours each day.4 Safe weaning methods are required to 
prevent neonatal mortality and morbidity. This study was 
done to compare sudden vs gradual weaning from nasal 
CPAP.  
 
MATERIALS AND METHODS 
This prospective comparative study was performed in a 
Level III Neonatal Intensive Care Unit at Bharati 
Vidyapeeth Deemed University and Hospital, Sangli over 
a period of two years. A total of 91 preterm newborns 
admitted in NICU and to be weaned from CPAP were 
randomized in two groups. Babies in one group were 
weaned by gradual weaning while those in the other 
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group were weaned by sudden weaning. The approval 
from Institutional Ethical Committee was obtained for 
this study. 
Inclusion Criteria 

1. Gestational age <37 weeks  
2. Birth weight <2.5 kg  
3. Babies on CPAP (Needing respiratory support) 

Exclusion Criteria 
1. Air leaks  
2. Congenital anomalies 

To assess the degree of respiratory distress in neonates, 
we had used the Silverman-Anderson scoring 

system.5Like the Apgar system, it evaluates five 
parameters and assigns a numerical score for each 
parameter. However, unlike the Apgar score, the lower 
the total scores the better the baby in the Silverman-
Anderson system. The best score possible in each 
category is a "0" the worst is a "2". Parameters assessed 
are: upper chest retractions, lower chest retractions, 
xiphoid retractions, nasal flaring, and expiratory grunt. 
Normal babies have a cumulative score close to "0". 
Severely depressed babies score close to "10". 

 
Table 1: Silverman-Anderson scoring system 

Score Upper chest 
retraction 

Lower chest 
retraction 

Xiphoid 
retraction 

Nasal 
dilatation Grunt 

0 Synch None None None None 

1 Lag 
oninspiration Just visible Just 

visible Minimal Stethoscopeonly 

2 See-Saw Marked Marked Marked Naked ear 
 
A score of >6 is indicative of impending respiratory 
failure. 
Clinical Protocol: The study was carried out in following 
steps – 
1. Any preterm neonate on nasal CPAP, planned to be 

weaned from CPAP by Guide was first kept off 
CPAP for 3 hours to decide the readiness for 
weaning. 

2. Those neonates whose distress increased, was put 
back to CPAP and not randomized. 

3. Those neonates whose distress did not increase were 
randomized by the Guide as per department protocol. 

4. Sudden weaning group: the baby was directly kept 
off CPAP for next 72 hours, if the neonate developed 
any distress, he was placed back on CPAP / 
mechanical ventilation. 

5. Gradual weaning group: the neonate was kept3 hours 
off, 6 hours on CPAP on Day 1; 6 hours off, 6 hours 
on CPAP on Day 2; 12 hours off, 6 hours on CPAP 
on Day 3 and complete off from Day 4. 

If the neonate developed any distress, he was placed back 
on CPAP. All the preterm neonates, weaning from nasal 
CPAP were closely monitored for distress/desaturation. 
Those neonates who had distress were soon be taken back 
on CPAP/mechanical ventilation. 
Outcome Assessment 

 Success was defined as: No need of respiratory 
support (CPAP/ mechanical ventilation) for 7 
consecutive days from the day of weaning. 

 Failure was defined as: Need for 
CPAP/ventilation. Criteria for putting on CPAP/ 
ventilation: Increased respiratory distress, 
increased oxygen requirement, apnea and shock. 

Primary outcome: Success of two weaning methods. 
Secondary outcome: Mortality and morbidity related to 
CPAP, NEC and BPD. 
Statistical Analysis: Statistical analysis was done by 
using Microsoft excel as per data. Chi-square test was 
used.  
 
RESULTS 
Out of the 91 babies, most of them had gestational age in 
the range 32-37 weeks and most of the babies were male 
(58.3%).46 babies (50.5%) were weaned by sudden 
weaning, while 45 babies (49.5%) belonged to gradual 
weaning group. 

Table 2: Weaning from CPAP 
Weaning type Number Percentage 

Sudden 46 50.5 
Gradual 45 49.5 

Mean gestational age of babies in gradual weaning group 
was 33.112.30 weeks while babies in sudden weaning 
group had almost same mean gestational age, which was 
33.352.61 weeks. Out of all babies, 44 babies (40.4%) 
were weighing <1.5 kgs, while 47 babies (42.7%) 
weighed in between 1.5-2.5 kgs. Mean birth weight of 
babies in the gradual weaning group was 1.560.28 kgs, 
while those in sudden weaning group had mean birth 
weight of 1.560.36 kgs which was almost same. In both 
gradual weaning and sudden weaning group, there was no 
difference in Silverman- Anderson score (SA score) at 
admission but at 72 hours, there was a difference in SA 
score in both the groups, but was not statistically 
significant (p value=0.368).Fifteen babies (33.3%)from 
gradual weaning group required resuscitation in the form 
of bag and mask (24.4%) and ET intubation (8.9%). 
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While from sudden weaning group, 12 babies (26%) 
required resuscitation in the form of bag and mask 
(21.7%) and ET intubation (4.3%). 

 
Table 3: Comparison of clinical characteristics of the two study 

groups 
Clinical 

characteristic 
Gradual 
weaning 

Sudden 
weaning 

P- 
value 

Gestational age 
<32 wks 

33-37 wks 
MeanSD 

 
19 
26 

33.112.30 

 
17 
29 

33.352.61 

0.648 

Birth weight 
<1.5 kg 

1.5-2.5 kg 
MeanSD 

 
23 
22 

1.560.28 

 
21 
25 

1.560.36 

0.968 

Mean SA score 
At randomization 

At 72 hours 

 
3.83 + 0.69 
0.18 + 0.44 

 
3.68 + 0.63 
0.29 + 1.14 

0.368 

Resuscitation 
Bag and Mask 
ET intubation 

None 

 
11 
10 
30 

 
4 
2 

34 

-- 

Regarding morbidities, air leak was seen in 4 babies 
(4.4%) and pneumonia was seen in 2 (2.2%)belonging to 
the sudden weaning group. There were no morbidities 
related to CPAP in the gradual weaning group. Overall 
mortality was 5.4% while 94.6% babies survived. Overall 
77 babies (84.6%) succeeded weaning from CPAP. 
 

Table 3: Relation between outcome and weaning 

Outcome Weaning type P-value 
Gradual Sudden 

0.000577 Success 44 33 
Failure 1 13 
Total 45 46 

Among the babies who succeeded weaning, 44 babies 
(48.3%) were from the gradual weaning group as 
compared to 33 (36.2%) in the sudden weaning group. 
Failure rate was more (14.2%) in the sudden weaning 
group. 
 

Table 4: Relation between neonatal parameters and outcome 

Parameter Outcome P-value Success Failure 
Birth weight 

<1.5 kgs 
1.5-2.5 kgs 

 
23 
53 

 
12 
3 

 
0.000296 

 
Gestational age 

<32 wks 
33-37 wks 

 
23 
53 

 
11 
4 

 
0.001626 

 
Antenatal steroids 

None 
<24 hrs 
>24 hrs 

 
29 
38 
9 

 
3 
7 
5 

 
 

0.835 

 

Success rate was more (58.2%) in babies with birth 
weight 1.5-2.5kgs and gestational age of 32-37 weeks. 
The result was statistically significant (p value 
<0.01).There was no statistically significant relation 
between antenatal steroids and outcome of weaning from 
CPAP (p value=0.835). 
 
DISCUSSION 
Treatment of neonatal respiratory distress syndrome with 
intermittent positive pressure ventilation is associated 
with high pulmonary morbidity.1,3 This has led to 
increased use of nasal CPAP in preterm babies as an 
alternative modality. Nasal CPAP reduces the need for 
mechanical ventilation, duration of hospital stay and 
incidence of chronic lung disease. Newer CPAP system 
like Bubble CPAP is more effective and has become more 
popular now.6 In our study, most of the babies were male 
(58.3%), out of which 40 (75.4%) succeeded weaning 
from CPAP. Out of the 38 (41.7%) female patients78.9% 
succeeded weaning. There was no significant difference 
in need for surfactant, primary mode of respiratory 
support. Koti et al did a similar study in 2010 and found 
no predilection for sex.7Narendran et al also found no co-
relation for gender babies weighing <1kg who were 
successfully weaned off nasal CPAP.8Rastogi et al did 
not any find any significant relationship between sex and 
successful weaning ofCPAP.9 In contrast, Sandri et al 
have shown higher need for respiratory assistance in male 
infants with RDS.10 Overall success of weaning from 
CPAP increased with increasing gestational age. 
Gestation was determined by mother’s last menstrual 
period, followed by first trimester ultrasound, last being 
new Ballard’s scoring.11 Failure in weaning from CPAP 
was more in the sudden weaning group and in those 
babies who were <32 weeks. Our findings were consistent 
with results obtained by Koti et al.7 Many authors have 
reported higher CPAP success rate with higher gestational 
age. Ammari et al showed successful neonates on CPAP 
were on average 3 weeks older.12 Aly et al13 reported 
higher CPAP success rate with increasing gestational age. 
Dargaville et al found out that higher the gestational age, 
lesser was the incidence of CPAP failure.14Sharba et al 
found higher percentage of CPAP failure with lower 
gestational age.15 In this study, success rate was more 
amongst the gradual weaning group and also as the 
weight increased. This was consistent with Ammari et al 
who found out that infants who were successfully weaned 
off CPAP had 300 grams more weight.12In a study done 
by Koti et al who failed CPAP, had 100 grams more 
weight compared to those who were successful on 
CPAP.7Sharba et al reported significant statistical co-
relation between birth weight and CPAP failure and 
concluded lower birth weight was associated with higher 
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CPAP failure.15 There was no difference in two weaning 
groups with regard to the steroid coverage. In our study 
we were unable to find any difference in outcome in 
relation to antenatal steroids (p value=0.76). However, 
failure of weaning from CPAP was associated with 
mothers who received antenatal steroids < 24 hours prior 
to delivery. Urs et al showed that antenatal steroids help 
to reduce the incidence of respiratory distress syndrome 
and increases the effectiveness of bubble CPAP.16Koti et 
al revealed that incomplete or no antenatal steroids were 
indicators of CPAP failure unlike our study.7 Crowley et 
al17 found out that antenatal steroids reduced the risk of 
respiratory distress syndrome. Verder et al18 found better 
outcome among infants from early treated group who 
received antenatal steroids. In our study, the SA score at 
randomization was similar in both groups and it reduced 6 
hours after the weaning from CPAP in both groups. There 
was a difference in SA score at 48 hours after weaning 
from CPAP and at 72 hours of weaning. However, there 
was a correlation between failure in weaning from CPAP 
and high Silverman Anderson score. Tagare et al found 
that SA scores were higher in neonates who failed CPAP 
which coincides with our findings.19Koti et al showed 
CPAP failure is associated with persistent distress even 
after stabilization on CPAP.7 In the present study, out of 
the 91 babies enrolled, total 77 babies (84.6%) succeeded 
weaning from CPAP, out of which 44 (57.1%) were from 
Gradual weaning group and 33 (42.9%) were from the 
Sudden weaning group. Success rate was more in the 
gradual weaning group as compared to the sudden 
weaning group. In contrast, Todd et al stated that sudden 
weaning was better than gradual weaning as it reduced 
CPAP weaning time, CPAP duration, oxygen 
duration.4Rastogi et al did a similar study and found that 
there was no difference in the success of weaning from 
CPAP between the 2 weaning methods and concluded 
that factors like pulmonary maturity may determine 
success of weaning from CPAP.2 In our study, gradual 
weaning from CPAP using graded time off CPAP was 
found to be better than sudden weaning. We found that 
morbidities were more amongst the sudden weaning 
group. A total of 18 babies in our study developed 
morbidities related to CPAP (19.7%) which is consistent 
with Robertson et al.20 Two (2.1%) babies from who 
failed CPAP developed benign gaseous distention of 
abdomen. The incidence of intraventricular hemorrhage 
was more in the sudden weaning group (17.4%) of CPAP 
success and CPAP failure and was comparable with 
results done by Koti et al.7 We did not notice occurrence 
of chronic lung disease or retinopathy of prematurity in 
any of the babies in the present study. Koti et al also did 
not report chronic lung disease in any of their patients 
although 3 babies in their study developed grade 1 

retinopathy of prematurity.7 The overall mortality was 
5.4% with similar number in both gradual and sudden 
group although gradual group had slightly higher 
proportion of babies which survived. None of the baby 
who had CPAP weaning success died while all the deaths 
occurred in babies who failed weaning from CPAP 
showing a strong correlation in between CPAP weaning 
failure and mortality. Four babies needed mechanical 
ventilation while 2 babies developed sepsis. These results 
were similar to study done by Koti et al.7Ammari et al 
reported higher incidence of deaths in those failed CPAP 
(33%) in contrast to our study (5.4%).12 Severe 
respiratory distress syndrome, partial or no antenatal 
steroid coverage, increased oxygen requirement and need 
for mechanical ventilation contributed to higher mortality 
rates in CPAP weaning failure. Avery et al14 did not find 
any significant reduction in mortality after initiation of 
bubble CPAP.21 
 
CONCLUSION 
In our study, we found that, gradual weaning from CPAP 
with graded time off CPAP was a better weaning method 
as compared to sudden weaning. Sudden weaning was 
associated with increased CPAP failure. Our study helps 
in defining the weaning protocol. By gradual weaning, 
preterm babies can be weaned successfully from CPAP 
without any complications. By gradual weaning many 
preterms can be saved and need for mechanical 
ventilation can be reduced. Implications of our study can 
be considered while weaning babies from respiratory 
support. 
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