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Nasal Mask in Comparison With 
“Rotation of Nasal Mask With Nasal 
Prongs or Nasal Prongs” Reduce 
the Incidence of Nasal Injury in 
Preterm Neonates Supported on 
Nasal Continuous Positive Airway 
Pressure (nCPAP): A Randomized 
Controlled Trial
Bashir T, Murki S, Sai Kiran, Kallem V, Oleti TP

Background: With increasing use of nasal continu-
ous positive airway pressure (nCPAP), its associated 
safety and comfort have come into the forefront. The 
reported incidence of nasal injuries associated with 
the use of nCPAP is between 20% and 60%. A meta-
analysis concludes that the use of nasal mask signif-
icantly decreases CPAP failure and the incidence of 
moderate-to-severe nasal injury and stresses the need 
for a well-powered randomized-controlled trial to 
prove these findings.

Materials and Methods: In this open-label, 3-arm, 
sequential, stratified randomized control trial, we 
evaluated the incidence and severity of nasal injury 
while removing nCPAP, when 2 nasal interfaces were 
used, and in 3 groups (ie, rotation group, mask con-
tinue group, and prong continue group). A total of 
175 preterm newborns with gestational age ≤ 30 
weeks and respiratory distress within the first 6 hours 
of the birth and in need of CPAP were eligible to be 
included in the study.

Results: Among the 175 newborns, the incidence of 
nasal injury was significantly less in mask continue 
group (n = 19/57 [33.3%]) compared with the prong 
continue group (n = 55/60 [91.6%]) and rotation group 
(n = 33/58 [56.9%], P value < .0001). The median 
maximum nasal injury score was significantly less in 
the mask continue group compared with the prong 

continue group and rotation group (Injury Score 0 
[IQR 0–1] vs Injury Score 3 [IQR 2–3] vs Injury Score 
1 [IQR 0–2], respectively, P value ≤ .0001). The pro-
portion of newborns failing nCPAP was similar across 
all the 3 groups.

Conclusion: The nCPAP with nasal masks signifi-
cantly reduces nasal injury in comparison with nasal 
prongs or rotation of nasal prongs and nasal masks. 
However, the type of interface did not affect the 
nCPAP failure rate.

This paper was awarded as the winner

Ensuring the First-Dose Antibiotic 
Administration Within the Golden 
Hour to Neonates With Sepsis: 
A Quality Improvement Approach
Ray S, Venkataseshan S, Dutta S, Praveen 
Kumar

Background and Objective: Timely administration 
of antibiotic within the first golden hour to neonates 
with sepsis is an important component of antibi-
otic stewardship, delaying of which has a significant 
impact on mortality. 

In this quality improvement (QI) study, we aimed to 
improve the proportion of neonates with suspected  
sepsis receiving the first dose of antibiotics within 1 hour 
of decision, from a baseline 0% to 80% over 2 months.

Materials and Methods: This was a quality improve-
ment approach that utilized multiple Plan–Do–
Study–Act (PDSA) cycles, conducted in a tertiary 
care neonatal unit. All inborn neonates requiring ini-
tiation or upgrading of antibiotics to diagnose sepsis 
were included in the study.

Possible root causes behind the delayed administration 
of the first dose of antibiotics were assessed by a team 
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of pediatric and microbiology residents, faculty, and 
nurses using process flow chart and fish bone analy-
sis. Various change ideas such as ensuring prior avail-
ability of blood culture bottles, sensitizing staff and 
residents about importance of golden hour, utilization 
of hospital attendants, and sharing responsibility of 
drawing culture between team members were tested 
through sequential Plan–Do–Study–Act (PDSA) 
cycles.

The proportion of neonates with suspected sepsis 
receiving the first dose of antibiotics within 1 hour of 
decision was analyzed.

Results: The rate of the first-dose antibiotic admin-
istration within 1 hour of decision increased from 
baseline 0% to 91% over the study period. There was 
a significant reduction in median (IQR) time inter-
val between the decision and the first-dose of antibi-
otic from a baseline of 120 (100–290) to 45 (30–60) 
minutes (P < .001).

Conclusion: The QI approach that utilized system 
analysis and testing process change ideas in sequen-
tial PDSA cycles was able to accomplish a significant 
improvement in practice of ensuring the first dose of 
antibiotic administration within 1 hour of decision.

This paper was awarded as the runner-up

hematological and hemodynamic parameters in the first 
24 hours of life, and early and late morbidities during 
NICU stay.

Materials and Methods: Among 122 neonates 
screened, 102 neonates were included in the study. The 
study neonates with IUGR/SGA were randomized to 2 
groups—DCC at 30 seconds or ECC group in which 
the cord was clamped immediately after the birth.

Results: At 2 months, the mean serum ferritin and venous 
PCV (mean ± SD) were higher in the DCC group com-
pared with the ECC group (90.29 ± 18.41 vs 87.30 ± 
23.51 μg/mL, respectively, P = .47; and 43.45 ± 7.08 vs 
41.09 ± 6.41, respectively, P = .080). The proportion of 
neonates with symptomatic polycythemia was high in the 
DCC group compared with the ECC group (5 [10%] vs 4 
[7.7%], respectively, P = .681). There was no difference in 
the proportion of neonates with other clinical outcomes, 
and mortality rates were similar in both the groups.

Conclusion: The DCC can be a simple yet effective 
intervention in a resource-poor country like India. The 
DCC can increase the hematocrit and ferritin levels in 
high-risk IUGR/SGA preterm neonates of gestation < 34 
weeks at 2 months of age without increasing the risk of 
symptomatic hyperbilirubinemia and polycythemia.

Hemodynamic Changes in 
Newborns With Moderate-to-Severe 
Hypoxic–Ischemic Encephalopathy 
During Therapeutic Hypothermia
Prashantha YN, Nesargi S, Adhyapak S, 
Shasidhar A, Rao PNS

Introduction: Hypothermia has a number of diverse 
and opposing effects on the cardiovascular system. There 
is scarcity of data regarding the cardiovascular function 
disturbances and adaptations in newborns with moder-
ate-to-severe hypoxic–ischemic encephalopathy (HIE) 
undergoing therapeutic hypothermia (TH).

Objectives: The primary objective was to assess the 
changes in hemodynamics with Doppler echocardiog-
raphy among newborns (≥ 35 wk) with HIE during TH 
and after rewarming. The secondary objective was to 

Early Versus Delayed Cord Clamping 
in SGA/IUGR Infants < 34 Weeks and 
Iron Stores at 2 Months of Age: A 
Randomized Controlled Trial
Kadam S, Gupta A, Dubey S 

Background and Objectives: Iron is an essential 
micronutrient. The effect of cord clamping strategies 
on iron stores has not been evaluated systematically 
in preterm small-for-gestational-age (SGA)/intrauter-
ine growth retardation (IUGR) neonates. The primary 
objective of this study was to compare the effects of 
delayed cord clamping (DCC) and early cord clamp-
ing (ECC) on serum ferritin and packed cell volume 
(PCV) at 2 months in IUGR/SGA neonates born at 
< 34 weeks. The secondary objectives were to compare 
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compare the hemodynamic parameters with gestational 
age–matched and postnatal age–matched controls.

Materials and Methods: This was a prospective obser-
vational study. Thirty-two newborns who were under-
going TH were enrolled as cases, and 20 healthy 
newborns were enrolled as controls. Echocardiographic 
assessment was done on day 1, 2, 3, and after rewarm-
ing in cases, and day 1, 2, and 3 among controls.

Results: Among the cases, 21.8% had severe encephalop-
athy, and 68.5% had seizures. After the initiation of TH, 
heart rate dropped by 20.7% from baseline. The fractional 
shortening during TH was comparable to post rewarm-
ing (39.7% [50, 32.9] vs 37.4% [41.8, 25.8]) as well as 
with the controls (P = .8). Superior venacava (SVC) flow 
was high among cases compared with the controls dur-
ing TH, which attained a statistical significance on day 3 
(83.18 [54, 99.1] vs 55.7 [45.7, 64.6] mL/kg/min, P < .01). 
The cerebral redistribution of the cardiac output as meas-
ured by SVC/left ventricular output (LVO) was increased 
during TH (65% [51, 72.5] vs 45.5% [36.25, 55.25], 
P  <  .01) on day 3. The LVO was similar between the 
groups, but there was an increase by 27.5% after rewarm-
ing (129.4 ± 26.6 to 168.6 ± 55.1 mL/kg/min, P < .01) 
among cases.

Conclusion: In newborns (≥ 35 wk) with moderate-
to-severe encephalopathy during TH, there was an 
increased cerebral to systemic circulation, with no 
change in the cardiac contractility and LVO. Further 
studies are required to determine the significance of the 
hemodynamic changes on neurologic outcomes.

Heated Humidified High Flow Nasal 
Cannula vs Nasal Continuous 
Positive Airway Pressure for Post 
Extubation Respiratory Support 
in Preterm Infants ≥ 28 Weeks: 
A Randomized Controlled Trial
Yengkhom R, Gupta B, Deshpande S, 
Suryawanshi P

Background and Objective: Heated humidified 
high-flow nasal cannulae (HHHFNC) have been 

increasingly used as an alternative to nasal continuous 
positive airway pressure (CPAP) for noninvasive res-
piratory support of preterm neonates after extubation. 
However, there is paucity of data on the efficacy and 
safety of HHHFNC in this population. The objective 
of this study was to compare the efficacy and safety of 
HHHFNC and CPAP in the prevention of extubation 
failure in preterm neonates of gestation ≥ 28 weeks. 

Materials and Methods: Ventilated preterm neonates 
(gestation ≥ 28 wk) were randomized to HHHFNC 
or CPAP after extubation. The extubation failure, the 
primary outcome, was defined by prespecified failure 
criteria within 72 hours of extubation. Neonates fail-
ing either mode were rescued with nasal intermittent- 
positive pressure ventilation (NIPPV) or received 
mechanical ventilation.

Results: During the study period, 100 ventilated preterm 
neonates were randomized to receive either HHHFNC 
(n = 49) or CPAP (n = 51). The mean gestational age of 
the neonates was 32.1 ± 2.6 weeks in HHHFNC and 
32.3 ± 2.8 weeks in CPAP group, and their birth weight 
was 1487 ± 425 and 1607 ± 594 g in HHHFNC and 
CPAP groups, respectively. Demographic characteristics 
of the neonates were similar in both the groups. The pri-
mary outcome of extubation failure within 72 hours after 
extubation was not significantly different between the 2 
groups (HHHFNC, 24.5% vs CPAP, 21.6%; risk differ-
ence [RD] of 2.9%; 95% CI − 13.5 to 19.3; P = .730). 
The incidence of nasal trauma was significantly lower in 
the HHHFNC group than in the CPAP group (6.1% vs 
23.5%, P = .015), but there were no significant differences 
in rates of serious adverse events or other complications.

Conclusions: In this study, HHHFNC was as effec-
tive as nasal CPAP for the prevention of extubation fail-
ure in preterm neonates. The nasal mucosal injury rate 
was significantly lower in HHHFNC group, but there 
were no significant differences in other adverse effects 
and complications. It is recommended to perform  
further adequately powered studies with a larger number 
of patients before using HHHFNC regularly in postex-
tubated preterm neonates.


