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Abstract
To compare whether alternate rotation of nasal mask with nasal prongs every 8 h as compared to continuous use of either 
interface alone decreases the incidence of nasal injury in preterm infants receiving nasal Continuous Positive Airway Pres-
sure (nCPAP). This was an open-label, three-arm, stratified randomized controlled trial where infants < 35 weeks receiving 
nCPAP were randomized into three groups using two different nasal interfaces (continuous prongs group, continuous mask 
group, and rotation group). All infants were assessed for nasal injury six hours post-removal of nCPAP using grading sug-
gested by Fischer et al. The nursing care was uniform across all three groups. Intention-to-treat analysis was done. Fifty-
seven infants were enrolled, with nineteen in each group. The incidence of nasal injury was 42.1% vs. 47.4% vs. 68.4% in the 
rotation group, continuous mask, and continuous prongs groups, respectively (P = 0.228). On adjusted analysis (gestational 
age, birth weight, and duration of nCPAP therapy), the incidence of nasal injury was significantly less in the rotation group 
as compared to continuous prongs group (Adjusted Odds Ratio [AOR], 95% confidence interval [CI]; 0.10 [0.01–0.69], 
P = 0.02) and a trend towards lesser nasal injury as compared to continuous mask group (AOR, 95% CI; 0.15 [0.02–1.08], 
P = 0.06). However, there was no significant difference in incidence of nasal injuries between continuous prongs versus 
continuous mask group (P = 0.60). The need for surfactant, nCPAP failure rate, duration of nCPAP, and common neonatal 
co-morbidities were similar across all three groups.
   Conclusion: Systematic rotation of nasal mask with nasal prongs significantly reduced nasal injury among preterm infants 
on nCPAP as compared to continuous use of nasal prongs alone without affecting nCPAP failure rate.
   Trial registration: CTRI/2019/01/017320, registered on 31/01/2019.

What is Known:
• Use of nasal mask as an interface for nasal Continuous Positive Airway Pressure decreases nasal injury as compared to nasal prongs.
What is New:
• Rotation of nasal prongs and nasal mask interfaces alternately every 8 h may reduce the nasal injury even further as compared to either 

interface alone.
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NIV  Non-invasive ventilation
PEEP  Positive End Expiratory Pressure 
PVL  Periventricular Leukomalacia
ROP  Retinopathy of Prematurity
VIF  Variance Inflation Factor

Introduction

Nasal continuous positive airway pressure (nCPAP) is the 
most common form of respiratory support used to manage 
respiratory distress in preterm infants and is currently the 
standard of care [1]. However, the nasal interface used to 
deliver nCPAP causes skin injury [2]. These nasal injuries not 
only result in pain and discomfort but may also predispose 
to infection. If severe, it may necessitate change of mode of 
respiratory support and warrant surgical intervention [3–5].

The reported incidence of nasal injuries varies from 
20–60% [2, 6–9], with as high as 90% in some Indian neo-
natal units [10–13]. This wide range is primarily due to the 
varying gestational age of the population studied and the 
lack of standardised classification system for nasal inju-
ries [14]. Moreover, differences in the various risk factors, 
including type of nasal interface, quality of nursing care, 
experience of the neonatal unit, and duration of non-invasive 
ventilation (NIV), add to this wide variation across various 
units [15, 16].

Several evidence-based interventions have been shown 
to decrease nasal injuries, including selection of appropri-
ate size nasal interface, use of nasal barrier dressings and 
lubricants, and quality improvement initiatives [14, 16–18]. 
The risk of nasal injury is possibly less with nasal masks 
as compared to short binasal prongs [19–21]. However, the 
quality of evidence is low to very low.

Periodic rotation of nasal prongs with nasal mask has 
been suggested as one of the potential strategies to reduce 
nasal injury [14]. This is based on the fact that the con-
tinuous pressure produced by the nasal interface over the 
point of approximation with the skin is believed to be one of 
the key reasons which compromise skin integrity resulting 
in nasal injury [5]. The pressure points while using nasal 
mask for nCPAP delivery are quite different from that of 
the nasal prong [6]. Hence, rotation of the two nasal inter-
faces alternately at a fixed time interval may relieve the 
pressure built-up at any particular point of skin. However, 
studies evaluating such a strategy are very limited. Newnam 
et al. demonstrated significantly less nasal injury in pre-
term infants who received regular rotation of nasal mask 
and prongs compared to infants who received either of them 
continuously [22]. However, Bashir et al. failed to replicate 
similar results [13]. A recent study by Sardar et al. didn’t 
find any significant difference between the mask and rota-
tion group [23].

Therefore, we wanted to compare the incidence and sever-
ity of nasal injury when using two different nasal interfaces 
(nasal mask and short binasal prongs) in three groups (i.e., 
continuous prongs group, continuous mask group, and rota-
tion group) among preterm infants (< 35 weeks’ gestation) 
requiring nCPAP for respiratory distress.

Methods

This study is an open-label, three-arm, stratified randomized 
controlled trial over 14 months from February 2019 to March 
2020 in a level III Neonatal Intensive Care Unit (NICU) in 
Western India. Inborn infants with gestation < 35 weeks and 
having respiratory distress requiring nCPAP within 6 h of 
birth or requiring nCPAP as post-extubation support were 
eligible for inclusion. Infants with severe perinatal asphyxia 
(5-min APGAR score of ≤ 3), major congenital anomalies/
syndrome, malformations that would prevent delivery of 
nCPAP, and conditions where nCPAP is contraindicated 
(poor respiratory efforts, shock) were excluded.

The trial was approved by the Institutional Ethics Com-
mittee and registered in the Clinical Trial Registry of India 
(CTRI/2019/01/017320). The investigator approached the 
parents or legally authorized representatives of all eligible 
infants for written informed consent. Infants, who devel-
oped respiratory distress in the delivery room itself, were 
stabilised and transferred to NICU on a T-piece resuscitator.

Randomization procedure

Infants were randomized into three groups (continuous 
prongs, continuous mask, and rotation group) at the time 
of starting nCPAP. It was a stratified (< 28, 28 to < 32, and 
32 to < 35 weeks), randomized block design with permuted, 
odd-numbered blocks of randomly varying sizes and a 1:1:1 
allocation ratio. Subsequently, a second simple randomiza-
tion sequence was generated for infants randomized to rota-
tion group to decide the choice of initial interface to be used 
i.e. nasal mask or nasal prongs. An investigator generated the 
randomization sequence from a website (www. rando mizat ion. 
com) and was not involved in the recruitment or assessment 
of subjects. The randomization sequence was concealed using 
sequentially numbered, opaque, sealed envelopes.

Intervention

Nasal prongs and masks used to deliver nCPAP were of the 
same make (Drager  BabyFlow®). An appropriate size inter-
face was selected as per the manufacturer’s instructions.

http://www.randomization.com
http://www.randomization.com
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Continuous prongs group Infants randomized to this group 
received nCPAP via appropriately sized short binasal prongs 
till they were weaned off from nCPAP.

Continuous mask group Infants of this group received nCPAP 
via appropriately sized nasal mask.

Rotation group Infants in the rotation group were initiated on 
nCPAP using either short binasal prongs or nasal mask as per 
the second randomization code and then alternatively switched 
to the other interface every eight hours till nCPAP was weaned 
off. Utmost care was taken while changing the nasal interface 
to minimize the duration of the off-CPAP period.

Blinding

The principal investigator, caregivers, and parents were not 
blinded due to the nature of the intervention. However, the 
outcome assessor and the statistician were blinded. Further, 
every attempt was made to minimize bias by strictly adher-
ing to the study protocol (Supplementary Fig. 1).

Dedicated neonatal ventilators (Drager  Babylog® 8000 plus) 
were used to deliver nCPAP in infants across all three groups. 
A servo-controlled humidifier (Fisher & Paykel Healthcare, 
MR850) was used to deliver warm and humidified gases. Skin 
barrier dressing  (DuoDERM®) was also applied over the pres-
sure points in all infants as a standard unit practice.

A uniform protocol for titration, weaning, and removal 
of nCPAP was followed, which was adapted from the study 
by Bhatti et al. [24]. Infants were started on nCPAP with the 
initial settings of Positive End Expiratory Pressure (PEEP) of 
5 cm  H2O and  FiO2 of 25–40%, targeting oxygen saturation 
 (SpO2) between 90–95%. The maximum PEEP used in the 
trial was 7 cm  H2O. CPAP failure was defined as the need for 
intubation and mechanical ventilation after a trial of maxi-
mum pressure of 7 cm  H2O and  FiO2 > 60%. The criteria used 
to define CPAP failure was the presence of at least one of the 
following: (a) worsening respiratory distress on maximum 
CPAP settings, (b) recurrent apnoeas (⩾3 episodes per hour) 
(c)  SpO2 < 90% and/or  PaO2 < 50 mm Hg on  FiO2 > 60% d) 
pH < 7.2 or  PaCO2 ⩾55 mm Hg or base excess > -15, (d) and 
(e) signs of shock [24] (Supplementary Fig. 1).

Weaning was initiated if the infant showed consistent 
improvement with no respiratory distress and apnoea free, and 
thereafter the nCPAP was discontinued. Infants remained on 
room air post CPAP removal with ongoing close monitoring.

A subset of infants was enrolled and randomized post-
extubation as per the pre-defined inclusion criteria. The pro-
tocol for extubation from mechanical ventilation to nCPAP 
was adapted from the study by Gupta et al. [25]. All infants 
post-extubation received nCPAP of 5 cm  H2O. The subse-
quent titration and weaning remained the same.

The unit has been regularly using nCPAP for the last 
five years, and all the nursing officers are well-trained in 
administering nCPAP. The nursing care was uniform across 
all three groups, with hourly recording of vitals, ensuring 
proper positioning of nasal interface, nasal suctioning as 
and when required, and ensuring adequate CPAP pressure 
delivery. The Principal Investigator (PI) re-trained all the 
nursing officers of the unit to identify nasal injury before 
the commencement of the study. All infants on nCPAP were 
regularly assessed for any nasal injury by their respective 
nursing officers as part of routine care. Any infant develop-
ing grade-3 nasal injury was censored from the study from 
that point onwards, and the treating team decided on further 
treatment, including the choice of nasal interface.

The surfactant was delivered by INSURE (INtubation-
SURfactant-Extubation) technique as per standard unit 
policy across all three groups. Similarly, the use of caffeine 
and other practices, including feeding and developmentally 
supportive care, were similar among all the study infants.

Outcomes

All infants were assessed for nasal injury six hours after the 
removal of nCPAP. A set of six standardized digital pho-
tographs was taken by the PI using a digital camera device 
(Canon Powershot XS430 IS) for each participant, which was 
then reviewed by a senior neonatologist at the end of the study 
in a blinded fashion. The primary outcome was the incidence 
and severity of nasal injury. The severity of the nasal injury 
was assessed by a nasal injury grading developed by Fischer 
et al. (Stage I, II, and III were defined as non-blanching ery-
thema, partial-thickness skin loss [superficial ulcer], and full-
thickness skin loss [necrosis], respectively) [9].

The secondary outcomes included the need for surfactant 
replacement therapy, nCPAP failure rates (as defined ear-
lier), the time to onset of the appearance of any and severe 
nasal injury, the duration of nCPAP, the incidence of com-
mon neonatal co-morbidities [necrotizing enterocolitis 
(NEC), intraventricular haemorrhage (IVH), periventricular 
leukomalacia (PVL), bronchopulmonary dysplasia (BPD) 
and retinopathy of prematurity (ROP)], the duration of 
NICU stay, and age at discharge or death [26–29]. All infants 
were followed till death or discharge, and the relevant data 
was collected prospectively.

Statistical analysis

Assuming an incidence of nasal injury of 50% among the 
control group (i.e., either continuous prongs or mask group) 
with an effect size of 30%, 80% power, and an alpha error 
of 5%, we needed to enrol 89 infants in each group in a 
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superiority design [10, 11]. However, the study had to be 
stopped prematurely because of the COVID-19 pandemic, 
which resulted in diversion of healthcare workers to COVID 
ICUs and wards. Moreover, there were various other unan-
ticipated logistic issues due to COVID-19-related hospital 
policy. Therefore, the recruitment of infants was possible 
only till March 2021, and could enrol only 57 infants till then.

Categorical variables were analysed using the Chi-
square test with continuity correction or Fisher’s exact test. 
Continuous variables were analysed using the ANOVA or 
Kruskal–Wallis test. Multiple logistic regression analysis 
was done to adjust for potential confounding variables. The 
choice of variables to be adjusted for was based on biologi-
cal plausibility or the significance (P < 0.20) of their associa-
tion with the outcome of interest in the univariate analysis. 
Hazard ratio analysis was done using the cox proportional 
hazard regression model. The multicollinearity between 
the variables in the regression model was checked using 

Variance Inflation Factor (VIF), and the goodness-of-fit 
was checked using Chi-square statistics. An intention-to-
treat analysis was done (ITT). All analysis was done using 
IBM-SPSS v.23. A P < 0.05 was considered significant.

Results

Fifty-seven infants were enrolled in the study, with 19 in 
each group. Among the rotation group, eight infants received 
nasal prongs, and 11 received nasal mask as the first nasal 
interface based on the second randomization sequence. 
There was no loss to follow-up (Fig. 1).

The mean (SD) gestational age and birth weight of the 
study population was 31.6 (2.4) weeks and 1534 (508) grams, 
respectively. Thirty-five (61.4%) infants were between  32+0 to 
 34+6 weeks of gestation. Twenty-one infants (36.8%) had RDS 
(Respiratory Distress Syndrome), and three infants received 

Fig. 1  Flow of participants in 
the trial
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nCPAP therapy as post-extubation support. The median (IQR) 
age of starting nCPAP was 40 (30, 40) minutes. The birth 
weight was unequally distributed among the three groups 
(1419 vs. 1802 vs. 1386 g in the continuous prongs, continu-
ous mask, and rotation group, respectively; P = 0.026). Simi-
larly, small-for-gestational age infants were unequally distrib-
uted among the three groups (57.8% vs. 15.8% vs. 31.6% in 
the continuous prongs, continuous mask, and rotation group, 
respectively; P = 0.014). The other baseline variables were 
comparable among the three groups (Table 1).

Overall, 30 (52.6%) infants developed any nasal injury. 
Among them, 23 (76.7%) had stage-I nasal injury, while 6 
(20%) infants developed stage-II injury. Only one infant in 
the rotation group developed stage-III nasal injury (Table 2). 
The incidence of nasal injury was 42.1% (8/19) in the rota-
tion group, 68.4% (13/19) in the continuous prongs group, 
and 47.4% (9/19) in the continuous mask group. On uni-
variate analysis, gestational age (P = 0.001), birth weight 
(P = 0.001), and the duration of nCPAP (P = 0.010) were 
identified as potential confounding variables for nasal 
injury. After adjusting for these confounding factors, the 
incidence of nasal injury was significantly less in the rota-
tion group as compared to the continuous prongs group 
(Adjusted Odds Ratio [AOR], 95% confidence interval [CI]; 
0.10 [0.01–0.69], P = 0.02) and a trend towards lesser nasal 
injury as compared to the continuous mask group (AOR, 
95% CI; 0.15 [0.02–1.08], P = 0.06). However, there was 

no significant difference between the continuous prongs vs. 
continuous mask group (AOR, 95% CI; 1.54 [0.30–7.95], 
P = 0.60) (Table 3).

The incidence of nCPAP failure rates was comparable 
among the three groups (P = 0.455). Similarly, the need 
for surfactant replacement therapy, the duration of nCPAP, 
the incidence of various co-morbidities (NEC, IVH, PVL, 
BPD, and ROP), and the duration of NICU stay were also 
comparable. Eight infants died before discharge from the 
hospital, with 3 (15.8%), 1 (5.3%), and 4 (21.1%) infants in 
the continuous prongs, continuous mask, and rotation group, 
respectively (P = 0.120) (Table 4).

Post‑hoc analysis

Time-to-event analysis using hazard ratio did not show any 
significant difference between the three groups. The adjusted 
hazard ratio for the incidence of any nasal injury at any point 
of time comparing continuous prongs versus continuous mask 
group, continuous prongs versus rotation group, and rotation 
versus continuous mask group were 0.5 (95% CI; [0.16–1.52], 
P = 0.22), 0.77 (95% CI; [0.28–2.07], P = 0.6), and 0.65 (95% 
CI; [0.2–2.02], P = 0.46), respectively (Fig. 2). Similarly, the 
adjusted hazard ratio for the incidence of highest stage nasal 
injury at any point of time comparing continuous prongs ver-
sus continuous mask group, continuous prongs versus rotation 

Table 1  Baseline characteristics

All figures in round brackets are percentages
CPAP Continuous Positive Airway Pressure, LSCS Lower Segment Caesarean Section, Min minutes, PIH 
Pregnancy Induced Hypertension, PROM Premature Rupture of Membranes, RDS  Respiratory Distress 
Syndrome, SGA Small for Gestational Age, TTN Transient Tachypnea of Newborn
* Figures expressed in this manner are all Median [Inter-quartile range]
# Figures expressed in this manner are all mean (SD)

Characteristic Continuous prongs 
group (n = 19)

Continuous mask 
group (n = 19)

Rotation 
group (n = 19)

Gestation (weeks)# 31.6 (2.1) 32.4 (2.1) 30.1 (2.8)
Birth weight (g)# 1419 (505) 1802 (470) 1386 (464)
Male 11 (57.9) 11 (57.9) 8 (42.1)
SGA 11 (57.8) 3 (15.8) 6 (31.6)
Singleton 14 (73.6) 15 (78.9) 16 (84.2)
PROM 2 (10.5) 3 (15.8) 2 (10.5)
PIH 8 (42.1) 6 (31.6) 10 (52.6)
Doppler changes 5 (26.3) 1 (5.3) 6 (31.6)
Antenatal steroids (any dose) 13 (68.4) 16 (84.2) 17 (89.5)
LSCS 10 (52.6) 11 (57.9) 11 (57.9)
APGAR (5 min) 8 [8, 9]* 9 [8, 9]* 9 [8, 9]*
Intubated in delivery room 1 (5.3) 0 2 (10.5)
RDS 7 (36.8) 7 (36.8) 7 (36.8)
TTN 11 (57.9) 12 (63.2) 10 (52.6)
CPAP as post-extubation support 1 (5.3) 0 2 (10.6)
Age of randomization (min) 40 [30, 40]* 30 [30, 40]* 40 [30, 40]*
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Table 2  Primary outcome- 
Incidence and severity of nasal 
injury

All figures in round brackets are percentages
Grading of nasal injury: Stage I: Erythema not blanching, on an otherwise intact skin; Stage II: Superficial 
ulcer or erosion, with partial thickness skin loss; Stage III: Necrosis, with full thickness skin loss

Variable Continuous prongs 
group (n = 19)

Continuous mask 
group (n = 19)

Rotation 
group (n = 19)

P- value

Any stage nasal injury 13 (68.4) 9 (47.4) 8 (42.1) 0.228
Stage I nasal injury 10 (52.6) 8 (42.1) 5 (26.3) 0.400
Stage II nasal injury 3 (15.8) 1 (5.3) 2 (10.5)
Stage III nasal injury 0 0 1 (5.3)

Table 3  Multiple logistic regression analysis of incidence of any nasal injury between three groups (adjusted for gestational age, birth weight 
and duration of CPAP)

B Beta coefficient, Exp (B) Exponentiated Beta

Groups Incidence of any nasal injury

B P Value Exp (B) 95% Confidence Interval for Exp (B)

Lower bound Upper bound

Continuous prongs group vs Continuous mask group 0.435 0.60 1.54 0.30 7.95
Rotation group vs Continuous prongs group -2.31 0.02 0.10 0.01 0.69
Rotation group vs Continuous mask group -1.88 0.06 0.15 0.02 1.08

Table 4  Secondary outcomes

All figures in round brackets are percentages
BPD Broncho-Pulmonary Dysplasia, CPAP Continuous Positive Airway Pressure, IVH IntraVentricular Hemorhhage, NEC Necrotising Entero-
colitis, NICU Neonatal Intensive Care Unit, PVL Peri-Ventricular Leukomalacia, ROP Retinopathy of Prematurity
* Figures expressed in this manner are all Median [Inter-quartile range]

Variable Continuous prongs group 
(n = 19)

Continuous mask group 
(n = 19)

Rotation group (n = 19) p-value

Need of Surfactant 4 (21.1) 4 (21.1) 7 (36.8) 0.443
Maximum PEEP* 5 [5, 6] 5 [5, 6] 5 [5, 7] 0.760
Maximum  FiO2* 30 [30] 30 [30] 35 [30, 40] 0.523
CPAP failure requiring mechanical 

ventilation
5 (26.3) 2 (10.5) 4 (21.1) 0.455

Total duration of CPAP (hours)* 7 [12, 28] 16 [6, 36] 36 [6, 64] 0.503
NEC 2 (10.5) 0 2 (10.5) 0.341
IVH 3 (15.8) 0 3 (15.8) 0.187
PVL 0 0 1 (5.3) 0.361
BPD 3 (15.8) 0 4 (21.1) 0.120
ROP 3 (15.8) 2 (10.5) 4 (21.1) 0.673
ROP requiring Laser 1 (5.3) 0 1 (5.3) 0.596
Duration of NICU stay (days)* 11 [3, 22] 6 [4, 10.75] 5 [3, 11] 0.403
Age at discharge (days)* 24 [13, 36.7] 17.5 [8.7, 30] 18.5 [15.5, 44.2] 0232
Mortality 3 (15.8) 1 (5.3) 4 (21.1) 0.133
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group, and rotation versus continuous mask group were 0.56 
(95% CI; [0.19–1.7], P = 0.31), 0.59 (95% CI; [0.2–1.69], 
P = 0.33), and 0.95 (95% CI; [0.29–3.08], P = 0.94), respec-
tively. Hazard ratios were adjusted for confounding factors of 
birth weight and duration of CPAP (Supplementary Fig. 2).

Discussion

In this study, we evaluated the effect of timed rotation of 
the nasal interface as a third arm in addition to continuous 
use of nasal prongs and mask on the incidence of nasal 
injury. The incidence of nasal injury was significantly less 
in the rotation group as compared to continuous prongs 

group and a similar trend of lesser nasal injury in the rota-
tion group than in the continuous mask group.

The data from adult literature also supports the practice 
of rotation of nasal interface while giving NIV as it not only 
decreases nasal injury but also increases the tolerance to 
interface, thus decreasing the need for intubation [30–33]. 
Similar to our findings, Newnam et al. in a three-arm RCT 
involving 78 very low birth weight infants requiring nCPAP 
post-extubation, demonstrated that the rotation group had 
less severe nasal injury than the continuous prongs or mask 
group (Neonatal Skin Condition Scale scores for excoriation 
were 1.10, 1.18, and 1.19 respectively, P = 0.007) [22]. How-
ever, unlike ours, they rotated interfaces every 4 h instead 
of 8 h. Less frequent rotation of nasal interface without 

Fig. 2  Time of onset of any 
nasal injury

Comparison aHR (95% CI) P Value

Prongs Vs. Mask 0.50 (0.16-1.52) 0.22

Prongs Vs. Rota�on 0.77 (0.28-2.07) 0.60

Rota�on Vs. Mask 0.65 (0.20-2.02) 0.46

Adjusted for confounding factors birth weight (P=0.016) and dura�on of CPAP 
(P=0.001). Median �me for the onset of nasal injury a�er ini�a�ng nCPAP was 14 
hours, 15 hours and 59 hours in the prongs, masks and rota�on group, respec�vely.

aHR-adjusted Hazard Ra�o
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affecting efficacy seems to be more feasible and accept-
able. Moreover, it may be safer by decreasing or altogether 
preventing the possible de-recruitment of the alveoli which 
may accompany this procedure.

Our results differed from that of Bashir et al. [13]. Though 
the maximum CPAP pressures used in this study was similar 
to ours (7 cm  H2O), however, the incidence of nasal injury 
in the continuous mask group (33.3%) was significantly less 
as compared to the prongs group (91.6%) and the rotation 
group (56.9%), P < 0.0001. Interestingly, despite applying 
skin barrier dressing across all three groups, the incidence of 
nasal injury was very high (91.6%) in the nasal prongs group. 
This study differed from ours in the included population 
(< 30 weeks) and the nature of the two nasal interfaces used. 
While in our study, the nasal masks and prongs were of simi-
lar make and the same company (Draeger Babyflow), Bashir 
et al. compared Draeger Babyflow nasal mask with Hudson’s 
short bi-nasal prongs. The former is silicon-based, while the 
latter contains polypropylene which is comparatively more 
rigid and less skin-friendly. Newnam et al. compared nasal 
interfaces of similar make in all the three groups but of a dif-
ferent company (Airlife™) and arrived at the same conclusion 
as ours thus increasing the generalizability of our results.

Recently, Sardar et al. conducted a three-arm study com-
paring nasal prongs, nasal mask, and four hourly rotations 
of both interfaces (Draeger Babyflow) for delivery of non-
invasive positive pressure ventilation (NIPPV) among 210 
preterm infants. The reported incidence of moderate to severe 
nasal injury in the mask, prongs and rotation groups were 
8.6%, 22.8%, and 11.4%, respectively. Though, the incidence 
of nasal injury was significantly less in the mask group, how-
ever it was not significantly different in the mask versus rota-
tion groups [23]. Interestingly, the incidence of nasal injury 
was double in the prongs group as compared to rotation group.

The duration of CPAP therapy has been identified as a risk 
factor for nasal injury [14, 22]. How early a particular type of 
interface initiates nasal injury and the type of nasal interface 
associated with earlier onset of the most severe form of nasal 
injury are also essential questions. In a post-hoc analysis, we 
noticed that the median time for the onset of nasal injury after 
initiating nCPAP was 14 h, 15 h, and 59 h in the continuous 
nasal prongs, mask, and rotation group, respectively. Simi-
larly, the median time taken for the onset of the highest stage 
nasal injury was 18 h, 22 h, and 72 h in the prongs, mask, and 
rotation groups, respectively. But, the difference between the 
three groups was not statistically significant.

The strengths of our study are its robust design with 
stratified randomization, the inclusion of infants at risk for 
nasal injury, uniform standardized protocol, comparison of 
nasal interfaces of similar material and company, a well-
defined objective scoring as the outcome, blinded outcome 

assessment, and complete follow up till discharge. The main 
limitation of the study is its small sample size due to the 
premature termination of the trial due to unforeseen reasons. 
Though it was an open-label trial due to the nature of the 
intervention, the persons assessing the outcome and analys-
ing the data were blinded to the allocated intervention, thus 
taking care of ascertainment bias.

This study implies the need for adequately powered tri-
als comparing nasal mask alone with systematic rotation 
of nasal interfaces with an assessment of both efficacy and 
safety outcomes. Short of that, clinicians may consider rota-
tion of nasal interfaces as one of the potential strategies to 
decrease further progression of nasal injury among infants 
with early skin changes and still requiring nCPAP therapy.

Conclusion

The systematic rotation of short binasal prongs with nasal 
mask every eight hours in preterm infants < 35 weeks on 
nCPAP decreases the incidence of nasal injury as compared 
to continuous use of either interface alone without affecting 
nCPAP failure rate. However, adequately powered trials are 
required to confirm these findings.
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