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ABSTRACT
Objective: To evaluate the effectiveness of prophylactic dressings for preventing nasal 
pressure ulcer in newborns using respiratory medical devices. Method: Systematic review 
of effectiveness, according to the JBI methodology. Studies involving newborns using 
respiratory medical devices who received prophylactic dressing intervention were included. 
Descriptive synthesis and network meta-analysis were performed. Registration PROSPERO 
CRD42024516296. Results: Twelve studies were included, with a total of 1,001 newborns. 
The use of 1.8 mm silicone reduces the risk of nasal pressure ulcer, compared to paraffin 
oil (RR 0.13; 95% CI = 0.02, 0.89), nasal plug (RR 0.13; 95% CI = 0.03, 0.53), and not 
intervening (RR 0.29; 95% CI = 0.09, 0.85), as well as the use of hydrocolloid reduces the risk 
of injury when compared to the plug (RR 0.28; 95% CI = 0.14, 0.56) and not intervening (RR 
0.60; 95% CI = 0.38, 0.93). Conclusion: Prophylactic dressings, especially 1.8 mm silicone 
gel and hydrocolloid, are effective in preventing nasal pressure ulcers in premature newborns 
using respiratory devices.

DESCRIPTORS
Pressure Ulcer; Infant, Newborn; Intensive Care Units, Neonatal; Systematic Review; 
Evidence-Based Practice.
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INTRODUCTION
It should be highlighted that the structure of premature 

infants’ skin is qualitatively and quantitatively distinct from 
the skin of full-term newborns and infants. Furthermore, the 
mechanisms of tissue damage in this population present unique 
characteristics(1). In this context, newborns (NB) admitted to a 
neonatal intensive care unit (NICU) are at risk of developing 
skin damage, especially pressure ulcers (PU), which is a problem 
that deserves the health professionals attention. PUs related to 
medical devices are among the most frequent, reaching 73.5%, 
mainly associated with continuous positive airway pressure 
(CPAP)(2).

Prolonged use of ventilation masks, such as CPAP, exposes 
facial soft tissues to an increased risk of rupture due to conti-
nuous deformation of the skin and underlying tissues at the 
contact interface with these devices(3,4).

Although the use of prophylactic dressings is recommended 
in international clinical guidelines and is considered standard 
of care in some clinical contexts, there is still no standardiza-
tion or consensus among researchers to evaluate the preventive 
function of these materials(5). However, it is known that the 
main requirement of this type of coverage is the reduction of 
localized and supported tissue loads on the soft tissues, between 
the device and the skin(6).

The application of certain skin protective barriers, such as 
hydrocolloids and foams, at the interface between the skin and 
the respiratory support system, such as the ventilatory therapy 
mask, can minimize the risk of PU by redistributing localized 
contact forces and dissipating surface and internal tensions in 
the tissues. Therefore, healthcare professionals must adopt objec-
tive, standardized, and evidence-based approaches in clinical 
practice decision-making to select the most effective products 
for preventing this condition(4).

In view of the above, a preliminary search was car-
ried out in the following information sources: International 
Prospective Register of Systematic Reviews (PROSPERO), 
MEDLINE, Cochrane Database of Systematic Reviews and 
JBI Collaboration, and no current or ongoing systematic 
reviews were identified on the effectiveness of prophylac-
tic dressings for the prevention of nasal PU in newborns. A 
protocol was found with the objective of evaluating the evi-
dence regarding preventive care for PU from nasal CPAP in 
premature newborns(7) and another review that investigated  
the benefits of hydrocolloid dressing in preventing nasal  
tissue damage in babies using CPAP, with limitations on the 
year of publication and language(8). Thus, it is pertinent to seek, 
evaluate, and synthesize evidence on the topic.

By gathering and critically analyzing the available evidence, 
this study aims to contribute to the qualification of neonatal nur-
sing care, providing scientific support for the development of 
more effective and evidence-based care protocols. This way, we 
seek to enhance the safety and quality of care provided to new-
borns, reducing the occurrence of nasal PU and its impacts on 
the health of this vulnerable population. Thus, the objective of the 
study was to evaluate the effectiveness of prophylactic dressings 
for the prevention of nasal PU in newborns using a respiratory 
medical device, compared to a control group, placebo or usual care.

METHOD

Study Type, Protocol and Registration

Systematic review of effectiveness with network meta- 
analysis developed according to the JBI methodology(9) and 
reported in accordance with the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA)(10). 
Review protocol registered on the PROSPERO platform 
(CRD42024516296).

The review question was structured based on the acronym 
PICO, in which P (population) = newborns using a respira-
tory medical device; I (intervention) = prophylactic dressings; 
C (comparator) = control group, placebo or usual care; and O 
(outcome) = occurrence of nasal pressure ulcer. Therefore, the 
question is: what is the effectiveness of prophylactic dressings 
for preventing nasal PU in newborns using respiratory medical 
devices, compared to the control group, placebo or usual care?

Eligibility Criteria

Experimental and observational studies with the par-
ticipation of newborns(11) hospitalized and using respiratory 
medical devices (equipment or its parts that were in direct  
contact with the skin for the administration of ventilatory 
therapy)(12) were included. The patients received intervention 
with prophylactic dressings with gels or foams, such as silicone, 
hydrocolloid, polyurethane and polyvinyl, applied to the skin 
before the occurrence of tissue damage(13). Furthermore, investi-
gations comparing the intervention with non-standardized care 
or no intervention to placebo, oils, or usual care were included.

Studies involving NB with nasal PU or whose focus was 
investigating the use of dressings to treat this type of injury were 
excluded. No language delimitation or time frame was defined 
and duplicate productions were analyzed only once.

Information Sources and Sampling

Searches for primary studies were conducted in April 
2024, using the following information sources: Virtual Health 
Library (VHL), Medical Literature Analysis and Retrieval 
System Online (MEDLINE), via Pubmed, Scientific Electronic 
Library Online (SciELo) and Cochrane Library, EMBASE 
and Scopus (Elsevier), Web of Science (Clarivate), Academic 
Search Premier, Cumulative Index to Nursing and Allied Health 
Literature (CINAHL) with Full Text (EBSCO), SCIENCE 
and La Reference. A complementary search was also conducted 
on the website Google Scholar using the titles and authors of 
the studies included in the review.

Advanced search strategies were implemented, considering 
the specificities of each information source. Thus, the vocabula-
ries, Health Sciences Descriptors (DeCS), synonyms, Medical 
Subject Headings (MESH), entry terms and CINAHL hea-
dings were used, which were combined with Boolean opera-
tors AND and OR. A librarian, with expertise in developing 
search strategies for conducting knowledge synthesis methods, 
reviewed the strategies developed for the different sources of 
information. 

Subsequently, the search strategy delimited for the 
MEDLINE database was presented, namely: (((“Pressure 
Ulcer”[mh] OR Bed Sore* OR Bedsore* OR Decubitus Ulcer* OR 
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Pressure Sore* OR Pressure Ulcer* OR decubital ulcer* OR decu-
bitus ulceration OR pressure injur* OR pressure sore OR decubitus 
OR Nasal injuries OR “Nasal Septum”[mh] OR Nasal Septum* 
Nasal OR Nose[mh] OR Nose* OR Friction[mh] OR Friction OR 
Pressure[mh] OR Pressure*) AND (“Infant, Newborn”[mh] OR 
Newborn Infant* OR Newborn* OR Newborn* OR Infant[mh] 
OR Infant* OR “Child, Preschool ”[mh] OR Preschool* OR 
Child[mh] OR Children OR “full term infant” OR neonatus 
OR “newly born baby” OR “newly born child” OR “newly born 
infant” OR Pediatric* OR “Infant, Premature”[mh] OR Preterm* 
OR Premature* OR “Neonatal Prematurity” OR prematurita* 
OR Neonatology[mh] OR Neonatolog*)) AND (“Continuous 
Positive Airway Pressure”[mh] OR Airway Pressure Release 
Ventilation OR APRV Ventilation Mode OR Bilevel Continuous 
Positive Airway Pressure OR Bilevel Positive Airway Pressure 
OR BiPAP OR Bilevel Positive Airway Pressure OR Biphasic 
Positive Airway Pressure OR Biphasic Continuous Positive 
Airway Pressure OR Biphasic Positive Airway Pressure OR 
CPAP Ventilation OR CPAP OR Nasal Continuous Positive 
Airway Pressure OR nCPAP Ventilation OR “Noninvasive 
Ventilation”[mh] OR Non Invasive Ventilation* OR Non-
Invasive Ventilation* OR “Noninvasive Ventilations” OR Device* 
OR Medical Device* OR “Medical device-related pressure inju-
ries” OR “Positive-Pressure Respiration”[mh] OR Positive End 
Expiratory Pressure OR Positive End-Expiratory Pressure* OR 
Positive Pressure Respiration OR Positive Pressure Ventilation OR 
Positive-Pressure Respirations OR Positive-Pressure Ventilation* 
OR “Respiration, Artificial”[mh] OR Artificial Respiration* OR 
Mechanical Ventilation* OR NCPAP OR “high flow nasal can-
nula”)) AND (Bandages[mh] OR Bandage OR Dressing* OR 
“Bandages, Hydrocolloid”[mh] OR Duoderm OR Hydrocolloid 
Bandage* OR Hydrocolloid Dressing* OR Hydrogel Bandage* 
OR “wound care device” OR “wound care product” OR “wound 
therapy device” OR “bandages and dressings” OR “Comfeel Plus” 
OR hydrocolloid OR duoderm OR Exuderm OR granuflex OR 
Tegasorb OR Varihesive OR Prophylactic dressing* OR Preventive 
dressing* OR Protective dressing* OR Preventive wound mana-
gement OR Silicone dressings OR Silicone bandages OR Silicone 
wound dressings OR Silicone wound covers Polyvinyl dressings OR 
Polyvinyl bandages OR Polyvinyl wound dressings OR Polyvinyl 
wound covers OR “prevention & control” OR “preventive the-
rapy”). Based on this strategy, adaptations for other sources of 
information were made. Due to the limited number of pages in 
the manuscript, it was not possible to fully include the search 
strategies for the different sources of information; however, 
they are available in the systematic review protocol record on 
the PROSPERO platform. 

Screening and Selection of Studies

All identified citations were grouped and loaded into the 
software EndNote (Clarivate, PA, USA), duplicates removed 
and imported with citation details into the software Rayyan: 
Systematic Review Management(14), to carry out screening 
and selection.

The selection of primary studies was conducted by two 
reviewers, blindly and independently. The process began with 
the reading of titles and abstracts, followed by a complete 

analysis of the selected texts, according to the eligibility criteria. 
The reviewers then compared their results to find discrepan-
cies, resolving them by consensus. The participation of a third 
reviewer was planned in cases of disagreement; however, it was 
not necessary.

Methodological Quality Assessment

Instruments standardized by the JBI Collaboration for ran-
domized clinical trials, cohort and case-control studies were 
used. These tools are checklists that have, respectively, thirteen, 
eleven and ten items (questions), with answer options of yes, 
no, uncertain/unclear or not applicable(9). 

Eligible studies were critically evaluated by two independent 
reviewers and disagreements were resolved with the assistance of 
a third reviewer. All studies, regardless of their methodological 
quality, underwent data extraction and synthesis.

Data Extraction

The following data were extracted: study (authors, year, 
language, country, study design, setting, type of instrument/
data collection) and sample (number of newborns, gestational 
age and birth weight, sex, type of respiratory medical device) 
characteristics, type of intervention in the groups, duration 
of intervention use, main results and conclusions related  
to nasal PU (incidence/prevalence of lesions in different  
groups – statistical differences, classification of lesions into 
stages). The collected data were organized into tables in Google 
Docs and later imported into Microsoft Word® and the outcomes 
included in the Microsoft Excel® software by one reviewer, with 
independent cross-checking by the other.

It should be noted that, in six studies included(15-20) there 
was not all the information required for data extraction and, at 
that time, the authors were contacted via email and social media 
ResearchGate, with a waiting time of 45 days; only one(15) made 
the requested results available.

Evidence Synthesis

All included studies were considered for evidence synthesis. 
For observational studies, a descriptive summary was prepared, 
using absolute (n) and relative (%) frequencies. 

For experimental studies, a network meta-analysis was  
performed (Network Meta-Analysis – NMA), of random  
effects model, with direct and indirect comparisons of expe-
rimental studies(21). The principle of transitivity was also  
considered, which requires that the competing interven-
tions of a systematic review be randomizable together(22) and,  
as a measure of effect, the Relative Risk (RR). The meta- 
analysis was conducted using CINeMA (Confidence in network 
meta-analysis), linked to the software R®, being especially  
used to calculate the contribution of studies in the relative 
effects(21,22). The league table was taken from the software  
CINeMA.

Although the review was planned to include newborns in 
general, all studies eligible for the NMA exclusively evaluated 
preterm newborns. Thus, the statistical synthesis was conducted 
as a subgroup analysis, restricted to this population.
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Figure 1 – Study selection flowchart – Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA)(10).

Assessment of the Certainty of Evidence

The software Webapp from CINeMA was used for asses-
sing the certainty of evidence, which covers six domains: risk of 
bias in the studies analyzed, reporting/publication bias, indirect 
evidence, imprecision, heterogeneity, and incoherence. For each 
domain, three levels of concern are assigned: “no concerns”, 
“some concerns” and “major concerns”, except for the “reporting 
bias” domain, which is classified as “low risk”, “some concerns” 
and “high risk”. The certainty of evidence can be categorized 
as “very low”, “low”, “moderate” or “high”, and in this review 
the outcome was attributed to the occurrence of nasal PU(21,22). 

RESULTS 

Inclusion of Studies

A total of 809 records were identified in the information 
sources, of which 184 were duplicates, leaving 625 publications 
for reading titles and abstracts. Of these, 604 were excluded 
for not meeting the selection criteria. At the eligibility stage, 
21 publications were read in full and 12 remained for evidence 
synthesis. A detailed flowchart of study selection was presented 
in Figure 1. 

Characterization of Included Studies

Regarding the study design, seven (53%) were randomi-
zed clinical trials (RCTs)(15,16,20,23–26), four (33%) in a cohort  
study(17–19,27), and one (8.3%), a case-control study(28).

Of the 12 studies included, one (8.3%) was from  
Turkey(15), two (16.7%) from China(20,23), two (16.7%) from 
Australia(16,24), one (8.3%) from the United States of America(17), 

two (16.7%) from Brazil(25,28), one (8.3%) from Spain(18),  
one (8.3%) from Lebanon(27), one (8.3%) from Iran(26)

, and  
one (8.3%) from Vietnam(19). The total sample was 1,001 
newborns (sum of all samples from the included studies),  
the publication period ranged from 2010 to 2021, 11 (91.7%) 
were published in English, and one (8.3%) in Spanish(18).

Regarding the type of respiratory medical device and  
its interfaces: four (33.3%) studies used only nasal CPAP(20) 
with nasal prongs(15,23,26); one (8.3%) used nasal cannula for  
non-invasive ventilation (NIV)(19); two (16.7%) NIV through 
short binasal prongs(25,28); one (8.3%), CPAP through bina-
sal prongs and heated humidified high-flow nasal cannulae 
(HHHFNC)(16); one (8.3%), nasal cannula via CPAP and/or 
intermittent positive airway pressure ventilation in the nasal 
airways(27); one (8.3%), binasal prongs via CPAP or nasal inter-
mittent positive airway pressure ventilation(24); one (8.3%), only 
prongs for high-flow humidified and heated nasal cannula(17); 
one (8.3%) used NIV via high-flow oxygen therapy (HFO) and/
or CPAP/Bilevel Positive Airway Pressure (BiPAP), via RAM 
cannula®, nasal rods, nasal mask, and nasal goggles(18).

Regarding the interventional material tested, in six studies 
(50%), the authors applied the hydrocolloid dressing(16,17,20,23,24,26); 
in one (8.3%), polyurethane with polyvinyl chloride was used(27); 
in two (16.7%), silicone gel(15,28)

, and in one (8.3%), researchers 
compared hydrocolloid with polyvinyl chloride polyurethane 
foam(18). In another study (8.3%), researchers investigated thin 
foam and hydrocolloid nasal protectors(19) and, in one (8.3%)
(25)

, hydrocolloid was compared with silicone gel of different 
thicknesses. The time spent using interventions and monitoring 
ranged from less than two days(28) up to four weeks(17). 
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Most of the studies included in this review were carried out 
with premature NBs, the majority of which consisted of babies 
with a gestational age (GA) of 32 weeks or less. Birth weight 
ranged from 825.8 to 2,531.48 grams.

Chronologically, Chart 1 summarizes the characteristics of 
the studies that represented the corpus of this review.

Methodological Quality of Studies

The tools proposed by the JBI Collaboration were used for 
the methodological evaluation of the studies. It should be noted 
that none of them has a scoring system for the overall evalu-
ation of the research, but a greater number of “yes” answers is 
indicative of better methodological quality. 

Thus, through the tool JBI Critical Appraisal Checklist for 
Randomized Controlled Trial(9) (n = 7) (Chart 2), of the 13 
questions that make up the checklist, in three surveys(16,24,26), 
eleven questions received the answer “yes”; in two(15,20), nine 
questions and, in two studies(23,25), eight questions. The ques-
tion about blinding those who administered the treatment (in 
this case, applied the dressings) received the answer “no” in all 
studies. In all studies, the answers were “yes” to questions about 
the similarity between the intervention and control groups; 
blinding of participants to the intervention; administration of 
the intervention; follow-up; measurement of outcomes; and 
the use of appropriate statistical analysis.

When applying the tool JBI Critical Appraisal Checklist 
for Cohort Studies(9) (n = 4), of the 10 questions that make up 
the checklist, with answer options of “yes”, “no”, “not clear” and 
“not applicable”, the survey(17) received a “no” response to four 
items about confounding factors and strategies to address them, 
about complete follow-up and strategies to address incomplete 
follow-up; the study(27) received the answer “no” only to the 
question about approach strategies for incomplete follow-up; 
the survey(18) received a “no” answer to questions about follow-up 
time and strategies to address incomplete follow-up; the study(19) 
received the answer “no” to the questions about follow-up time, 
description of reasons for losses to follow-up, and strategies to 
address incomplete follow-up. 

The questions directed at the recruitment of groups in rela-
tion to exposure, to valid and reliable measurements of expo-
sures, to analysis of participants, whether they were free of the 
outcomes of interest at the beginning of the study, and to the 
statistical method used received a “yes” answer in the four stu-
dies. The question about strategies to address incomplete follow-
-up was not addressed in any of the included studies(17–19,27). 

The tool Critical Appraisal Checklist for Case-Control 
Studies(9) (n = 1) contains 10 questions. The only case-control 
study included(28) received a “no” response to three items related 
to the identification and management of confounding factors 
and the statistical analysis used. The remaining seven items, 
which address comparison between groups, adequate combina-
tion of cases and controls, identification criteria, measurement 
of exposure, standardized and reliable assessment of outcomes 
and period of exposure, received a “yes” answer.

Network Meta-Analysis 
The network meta-analysis for the outcome of nasal PU 

occurrence consisted of 571 premature newborns, the data were 

extracted from six randomized clinical trials(15,20,23–26). A study(16) 
was not included because, despite meeting the review’s eligibi-
lity criteria, data on the occurrence of the event in absolute or 
relative frequency were not presented, hindering its inclusion 
in the quantitative models of this meta-analysis of dichoto-
mous data (data were requested, but there was no response from 
the authors).

The structure of the interventions that allowed the network 
meta-analysis was presented graphically in Figure 2, a network 
of clinical trials comparing interventions for the prevention 
of nasal PU in newborns using respiratory medical devices. 
The edges width is proportional to the number of patients 
randomized in each comparison. The edges and nodes colors 
refer to the risk of bias, as follows: low, in green; moderate, 
in yellow. Furthermore, the circles represent the interventions 
and the straight lines are the direct comparisons. The greater 
the thickness, the greater the number of studies performing a 
given comparison.

In Table 1, direct and indirect comparisons of results on 
the effectiveness of prophylactic dressings for the occurrence 
of nasal PU in premature newborns using respiratory medical 
devices were presented. These results demonstrated that there 
was a significant difference between the interventions. 

It was found that routine care increases the risk of nasal  
PU occurrence, compared to 1.8 mm silicone gel (RR 5.10; 
95% CI = 1.48, 17.61) and hydrocolloid (RR 2.46; 95% CI =  
1.63, 3.71), as well as 0.9 mm silicone gel compared to 1.8 mm 
(RR 4.65; 95% CI = 1.11, 19.53). It was also observed that the 
use of 1.8 mm silicone reduces the risk of nasal PU, compa-
red to paraffin oil (RR 0.13; 95% CI = 0.02, 0.89), nasal plug  
(RR 0.13; 95% CI = 0.03, 0.53) and not intervening (RR 0.29; 
95% CI = 0.09, 0.85), as well as the use of hydrocolloid  
reduces the risk of injury when compared to the plug (RR 
0.28; 95% CI = 0.14, 0.56) and not intervening (RR 0.60;  
95% CI = 0.38, 0.93). 

Certainty of Evidence

The CINeMA assessment indicated a “low” certainty of 
evidence for the outcome of nasal PU in newborns using a res-
piratory device, considering the interventions and comparators 
evaluated. 

DISCUSSION
The results of the review demonstrated the benefits of using 

prophylactic dressings to prevent the occurrence of nasal PU in 
premature newborns requiring ventilatory support, indicating 
different ways to intervene. Although studies with methodo-
logical differences were included, it was possible to construct a 
robust synthesis of evidence that can contribute to improving 
clinical practice. 

Although unplanned, all studies included in the network 
meta-analysis were conducted with a population of preterm 
newborns. This is because respiratory failure related to lung 
immaturity is one of the most common immediate morbidities 
among premature infants, many of whom develop long-term 
complications(29). 

In the studies evaluated, there was a predominance of 
newborns who required CPAP and NIV. The use of NIV and 
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Chart 1 – Characteristics of the primary studies included in the systematic review – Santa Maria, RS, Brazil, 2024.

Author/year of 
publication/sample

Design 
of study Intervention group (IG) (n) Control group (CG) 

(n) Respiratory device Summary of main results

Günlemez et al., 
2010(15)

n = 179 premature 
newborns

RCT Silicone gel sheet (Epi-Derm 
Silicon Gel Sheeting, 1.8 mm 
thick, Biodermis) (n = 92)

No intervention  
(n = 87)

CPAP with nasal 
prongs

I:
IG: 4.3% (n = 4)
CG: 14.9% (n = 13)
(OR: 3.43; 95% CI, 1.1–10.1; p < 0.05)

Xie, 2014(23)

n = 65 premature 
newborns
prematuros

RCT Hydrocolloid (1.8 mm thick, 
90029T, 3M Company)  
(n = 33)

Paraffin oil  
(n = 32)

CPAP with nasal 
prongs

I:
IG: 6.0% (n = 2)
CG: 21.8% (n = 7)
p = 0.01 

Collins et al., 2014(16)

n = 132 premature 
newborns

RCT HHHFNC group, all used 
Sticky Whiskers® dressing 
(hydrocolloid) (n = 67)

Nasal CPAP group: 
Sticky Whiskers® 
and Cannulaide® 
(hydrocolloid) 
dressing (n = 65)

CPAP through 
binasal prongs and 
HHHFNC

Absence of data on I
The mean nasal trauma score for infants in 
the HHHFNC**** group was 2.8 (SD 5.7), 
compared with 11.7 (SD 10.4) in the nasal 
CPAP** group (p < 0.001)
There was no difference in mean trauma 
score between newborns on nasal CPAP 
who received Sticky Whiskers® (14.4; SD 
12.5) or Cannulaide® (9.5; SD 7.3), p = 
0.06

Morris et al., 2015(17)

n = 53 premature 
newborns

Cohort Com-feel Plus™ Hydrocolloid 
Dressing (Coloplast Corp.)
(n = 26)

Without barrier 
dressing (n = 27)

HHHFNC Absence of data on I
There was no statistical difference in  
nostril skin condition between groups  
(Wald χ2 = 1.79 df = 1, p = 0.18) or over 
time (Wald χ2 = 2.7 df = 3, p = 0.45)

Badr et al., 2016(27)

n = 101 premature 
newborns

Cohort NeoSeal®: Polyurethane 
foam dressing with polyvinyl 
chloride (PVC), foam, and 
pressure-sensitive adhesive
(n = 51)

Without dressing  
(n = 50)

CPAP via nasal 
cannulas and 
intermittent 
positive airway 
pressure 
ventilation 

I:
Group without dressing: 24% (n = 12)
Group NeoSeal®: 5.88% (n = 3)
(OR = 4.08; 95% CI, 1.22–9.59; p = 0.01) 

Imbulana et al., 
2018(24)

n = 108 premature 
newborns

RCT NeoGuard hydrocolloid 
dressing (Readmed Inc, Jiangsu 
Province, China; Australian 
Register of Therapeutic Goods 
Identifier 160458 Class 1)
(n = 53)

Without dressing  
(n = 55)

Binasal prongs 
(CPAP and nasal 
intermittent 
positive pressure 
ventilation)

I:
IG: 34.0% (n = 18)
CG: 56.4% (n = 31) (p = 0.02)

Ribeiro et al., 2019(28)

n = 11 newborns
Case-
control

Mölnlycke Health Care’s Mepiform® 0.3 mm thick self-
adhesive silicone gel dressing.
(n = 11)

NIV with short 
binasal prongs

I: 8 (72.7%)

Celda et al., 2020(18)

n = 13 newborns
Cohort Group A: polyurethane foam 

dressing NeoSeal®, with 
polyvinyl chloride (PVC), foam 
and pressure-sensitive adhesive
(n = 7)

Group B: Comfeel 
Plus extra-thin 
transparent 
hydrocolloid dressing 
(n = 6)

NIV (HFO), 
(CPAP/BiPAP) 
Interfaces: RAM 
cannula; nasal 
rods; nasal mask, 
nasal goggles

I:
Group A: 40% (n = 2)
Group B: 60% (n = 3)
(χ2 = 0.627, p = 0.429)

Ribeiro et al., 2020(25)

n = 33 premature 
newborns

RCT Group A: transparent 
hydrocolloid (Comfeel Plus, 
Coloplast) (n = 11)
Group B: thick silicone gel 
sheeting (Epi-Derm Silicone 
Gel Sheeting, Biodermis, 0.9 
mm) (n = 11)
Group C: thin adherent silicone 
(Mepiform, Molnlycke Health 
Care) (n = 11)

Not applicable NIV with short 
binasal prongs

I:
Group A: 36.36% (n = 4)
Group B: 81.81% (n = 9)
Group C: 72.72% (n = 8) (p = 0.06)

Yang et al., 2021(20)

n = 106 premature 
newborns

RCT Hydrocolloid (n = 53) U-shaped nasal plug, 
the type of material 
was not reported (n 
= 53)

Nasal CPAP I:
IG: 15% (n = 8)
CG: 52.8% (n = 28)
(p < 0.05)

Rezaei et al., 2021(26)

n = 80 premature 
newborns

RCT Hydrocolloid dressing (Neo-
Guard; ConLett) (n = 40)

Routine care 
(massage of the 
nasal septum and 
nostrils with 5% 
sodium chloride eye 
ointment) (n = 40)

CPAP with nasal 
prongs

I:
IG: 37.5% (n = 15)
CG: 92.5% (n = 37)
(p < 0.001)

Nguyen et al., 2021(19)

n = 113 premature 
newborns

Cohort Hydrocolloid dressing
(n = 71)

1 mm thin foam nose 
protectors. Type of 
material not reported 
(n = 42)

Nasal cannula for 
NIV

Prevalence of nasal pressure ulcer
Hydrocolloid group: 2.8% (n = 2)
Fine foam group: 23.8% (n = 10)
(OR = 0.09, 95% CI, 0.02 – 0.45)
(p = 0.001)

Notes: RCT – randomized clinical trial; CPAP – continuous positive airway pressure; I – incidence of nasal pressure injury; HHHFNC – heated humidified high-flow nasal 
cannulae; NIV – non-invasive ventilation; HFO – high-flow oxygen therapy; BiPAP – bilevel positive airway pressure.
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Chart 2 – JBI Critical Appraisal Checklist for Randomized Controlled Trial – Santa Maria, RS, Brazil, 2024.

Reference
Question

1 2 3 4 5 6 7 8 9 10 11 12 13

Günlemez et al., 2010(15) N N Y Y N Y Y Y Y Y Y Y N

Xie, 2014(23) N N Y Y N N Y Y Y Y Y Y N

Collins et al., 2014(16) Y Y Y Y N N Y Y Y Y Y Y Y

Imbulana et al., 2018(24) Y Y Y Y N Y Y Y NC Y Y Y Y

Ribeiro et al., 2020(25) N N Y Y N N Y Y Y Y Y Y N

Yang et al., 2021(20) Y N Y Y N N Y Y Y Y Y Y N

Rezaei et al., 2021(26) Y Y Y Y N N Y Y Y Y Y Y Y

Percentage (%) 57 43 100 100 0 28 100 100 85 100 100 100 43

Q1 – Was true randomization used to allocate participants to treatment groups? Q2 – Was the group allocation hidden? Q3 – Were the treatment groups similar at 
baseline? Q4 – Were participants blinded to treatment allocation? Q5 – Were those administering the treatment blinded to treatment allocation? Q6 – Were outcome 
assessors blinded to treatment allocation? Q7 – Were the treatment groups treated identically except for the intervention of interest? Q8 – Was follow-up complete and, if 
not, were differences between groups at follow-up adequately described and analyzed? Q9 – Were participants analyzed in the groups to which they were randomized? 
Q10 – Were the outcomes measured in the same way for the treatment groups? Q11 – Were the results measured reliably? Q12 – Was appropriate statistical analysis 
used? Q13 – Was the study design appropriate and were any deviations from standard RCT design taken into account in the conduct and analysis?

Legend: Y = yes; N = no; NC = not clear. Source: authors; JBI(9).

Figure 2 – Geometry of the network of possible interventions to conduct the network meta-analysis obtained in the software Webapp  
Confidence in Network Meta-Analysis.
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nasal CPAP for respiratory support of premature NBs has 
been associated with a modest reduction in the incidence of 
lung damage, preventing progression to respiratory distress 
syndrome, especially if initiated prophylactically, before ate-
lectasis manifests(30).

The network meta-analysis indicated that routine care and 
use of 0.9 mm silicone gel do not contribute to reducing the 
occurrence of nasal PU in premature newborns. On the other 
hand, this outcome is prevented when using 1.8 mm silicone 
or hydrocolloid. 

In a study, whose authors used an integrated experimental- 
computational approach in an adult individual, the biome-
chanical protection performance was compared between three 
foam-based dressings, one of which was silicone, and a hydro-
colloid dressing to protect facial skin under a CPAP mask. In 
the nasal area, the difference in the calculation of the protec-
tive efficacy index was 86% for silicone foam compared to 60% 
for hydrocolloid(4).

From this perspective, the prevention of nasal PU in NBs 
requiring respiratory support is a multifactorial challenge. 
Although the use of prophylactic dressings plays an impor-
tant role in preventing this type of injury, and even if it proves 
effective in reducing this outcome, other factors must be care-
fully considered. The duration of ventilatory therapy, the type of 
device used and its interfaces are directly related to the etiology 
of this tissue damage(18.26). Furthermore, characteristics of the 
NB, such as birth weight and gestational age, are significant 
determinants in increasing the risk of this condition(19).

The emergence of PU increases hospital costs due to the 
management of secondary complications. In a systematic review, 
the authors evaluated the incidence, prevalence, attributable 
length of hospital stay, and cost of hospital-acquired PU in 
pediatrics, including NBs, with the results indicating a pre-
valence of 27.0% (95% CI: 22.1% – 33.1%) and an incidence 
of 9.8% (95% CI: 2.9% – 19.8%). For the general pediatric 
population, length of stay ranged from 0.9 to 14.1 days, and 
attributable cost ranged from $894.69 to $98,730.24 (United 
States dollars; 2020 dollar exchange value) per patient with 

nosocomial PU(31). Therefore, preventive strategies, such as the 
use of these protective coverings, can generate long-term savings 
by reducing the incidence of injuries and hospitalization costs, 
in addition to minimizing avoidable damage, aligning with the 
principles of patient safety and good practices in neonatology.

When applying the methodological quality assessment 
instruments for randomized clinical trials, it was possible to 
analyze that in some studies data on randomization and alloca-
tion were not presented(15,23,25), as well as those who administered 
the dressings(15,20,23–26) and who assessed the outcome were not 
blinded(16,20,23,25,26). However, in these studies, blinding profes-
sionals and evaluators is unfeasible due to the very nature of 
the intervention and requires an application, such as dressings, 
that the professional needs to be familiar with. This implies  
bias related to selection and allocation, administration of the 
intervention/exposure, and evaluation, detection and measu-
rement of the outcome, which may compromise the internal 
validity of these studies(32).

In two observational studies included in the review, the 
results demonstrated that the intervention (prophylactic dres-
sing) led to a reduction in nasal PU in NBs using ventilatory 
therapy equipment, indicating the benefit of its application(19,27). 
However, in the other three studies, the results did not demons-
trate benefits of the intervention, as they did not show improve-
ments in the prevention of this condition(17,18,28). These variations 
and inconsistencies between the results of observational studies 
may be related to possible biases identified during the applica-
tion of methodological quality assessment instruments, as some 
did not find confounding factors nor showed the strategies to 
deal with them. Furthermore, some did not describe complete 
follow-up or reasons for losses and did not present strategies 
for dealing with incomplete follow-up(17–19,27).

The certainty of evidence classified as “low” indicates limi-
ted effect confidence and that it may be influenced by further 
investigations, an aspect that may be attributed to the presence 
of selection bias in some included studies, related to the lack 
of adequate randomization and lack of allocation concealment; 
also, due to the presence of differences in interventions within 

Table 1 – League table of direct and indirect comparisons of results on the effectiveness of prophylactic dressings for the occurrence of nasal 
pressure injury in premature newborns using respiratory medical devices, in different groups – Santa Maria, RS, Brazil, 2024.

Routine 
Care

1.09 (0.43, 2.76) 5.10 (1.48, 17. 61) 2.46 (1.63, 3.71) 0.68 (0.14, 3.12) 0.70 (0.31, 1.56) 1.48 (0.81, 2.71) 1.23 (0.47, 3.20)

0.9 mm  
Silicone Gel

4.65 (1.11, 19.53) 2.25 (0.98, 5.15) 0.62 (0.11, 3.44) 0.64 (0.21, 1.88) 1.35 (0.53, 3.47) 1.12 (0.71, 1.77)

1.8 mm  
Silicone Gel

0.48 (0.15, 1.55) 0.13 (0.02, 0.89) 0.13 (0.03, 0.53) 0.29 (0.09, 0.85) 0.24 (0.05, 1.03)

Hydrocolloid 0.27 (0.62, 1.23) 0.28 (0.14, 0.56) 0.60 (0.38, 0.93) 0.50 (0.21, 1.18)

Paraffin Oil 1.03 (0.19, 5.34) 2.17 (0.45, 10.33) 1.80 (0.32,10.12)

U-shaped nasal 
plug

2.10 (0.93, 4.77) 1.75 (0.58, 5.26)

No Intervention 0.83 (0.31, 2.18)

Thin Adhesive 
Silicone

Notes: Routine care, paraffin oil, nasal plug, thin adherent silicone, and no intervention are common comparators. Comparisons between interventions should be interpreted 
from left to right and top to bottom. For pairwise meta-analysis (upper right corner), RR (Relative Risk) was used, with its respective confidence intervals (CI). Source: authors; 
CINeMA, 2024.
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the studies included, referring to the type of material and lack 
of standardization in the comparators, in addition to limitations 
in the samples and number of events in both the intervention 
group and the comparators.

As an implication for research, to strengthen future recom-
mendations aimed at implementing Evidence-Based Practice 
in clinical practice, we highlight the need to conduct studies 
with robust methodological quality, with representative samples, 
rigorous bias control, standardization of investigated interven-
tions, including consistent criteria for evaluating outcomes. 
Furthermore, factors including the duration and type of res-
piratory device and its interfaces, as well as the characteristics 
of the NB, such as birth weight and gestational age, should be 
carefully considered in future studies.

In this context, the selection of effective skin protective bar-
riers impacts clinical outcomes and the costs associated with 
healthcare. Therefore, understanding mechanisms such as the 
dressing’s ability to reduce stiffness gradients between equip-
ment materials and the skin is relevant. The dressing should 
facilitate an increase in the contact area between the contours 
of the device and the skin surface, enabling the redistribution 
of loads. These properties are essential for reducing stress con-
centrations in the skin and underlying tissues, contributing to 
the prevention of this tissue damage(33).

As an implication for practice, the results of the network 
meta-analysis support the indication of using prophylactic 
hydrocolloid and 1.8 mm silicone gel dressings as effective inter-
ventions to prevent nasal PU in premature newborns, between 
the surface of the nostrils and the respiratory equipment inter-
face. For this purpose, the dressings can be cut to the shape of 
the nasal base, creating two holes adapted to the anatomy of the 
nose and nostrils, allowing for proper positioning of the device 
and promoting skin protection(20,23,25).

Thus, the evidence generated in this review can support 
healthcare professionals’ decision-making, suggesting that the 

inclusion of prophylactic dressings as part of the neonatal skin 
care routine can improve patient safety and the quality of care 
provided to this vulnerable population.

Study Limitations

While meta-analyses represent the best evidence, the data 
from this review need to be interpreted considering the particu-
larities of the primary studies included. Moreover, data missing 
from some of the included studies, the heterogeneity of inter-
ventions tested, and the way nasal PU occurrence was assessed 
limited further comparisons.

CONCLUSION
This review identified evidence favorable to the use of pro-

phylactic dressings in the prevention of nasal PU in prema-
ture newborns using non-invasive respiratory support devices. 
Hydrocolloid and 1.8 mm thick silicone gel dressings stood 
out as effective interventions in mitigating this problem. 
However, the methodological quality of the studies included 
in the network meta-analysis resulted in a level of certainty of 
evidence classified as low, which constitutes limitations to the 
generalization of the findings and demands caution in their 
incorporation into clinical practice.

Nevertheless, the results of this systematic review provide 
support for neonatal care practice, suggesting the judicious use 
of prophylactic dressings as an adjuvant preventive strategy 
in NICUs. However, the need for new RCTs with consistent 
methodological designs is highlighted to consolidate scientific 
evidence on the effectiveness and safety of these interventions. 
Thus, this study contributes to the existing body of knowledge, 
as it outlines gaps that guide future research in the area.
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RESUMO 
Objetivo: Avaliar a efetividade de curativos profiláticos para prevenção de lesão por pressão nasal em neonatos em uso de dispositivo 
médico respiratório. Método: Revisão sistemática de efetividade, segundo a metodologia JBI. Incluíram-se estudos com neonatos em uso 
de dispositivo médico respiratório, que receberam intervenção de curativos profiláticos. Realizadas síntese descritiva e metanálise em rede. 
Registro PROSPERO CRD42024516296. Resultados: Foram incluídos 12 estudos, com um total de 1.001 neonatos. O uso de silicone  
1,8 mm reduz o risco de ocorrência de lesão por pressão nasal, comparado a óleo de parafina (RR 0,13; IC 95% = 0,02, 0,89), a plug nasal  
(RR 0,13; IC 95% = 0,03, 0,53) e a não intervir (RR 0,29; IC 95% = 0,09, 0,85), assim como utilizar hidrocoloide reduz o risco de lesão 
quando comparado ao plug (RR 0,28; IC 95% = 0,14, 0,56) e a não intervir (RR 0,60; IC 95% = 0,38, 0,93). Conclusão: Curativos profiláticos, 
sobretudo gel de silicone 1,8 mm e hidrocoloide, são efetivos na prevenção de lesões por pressão nasais em recém-nascidos prematuros que 
utilizam dispositivos respiratórios.

DESCRITORES
Úlcera por Pressão; Recém-nascido; Unidades de Terapia Intensiva Neonatal; Revisão Sistemática; Prática Clínica Baseada em Evidências.

RESUMEN
Objetivo: Evaluar la eficacia de los vendajes profilácticos para prevenir úlceras por presión nasal en neonatos que utilizan dispositivos médicos 
respiratorios. Método: Revisión sistemática de efectividad, según la metodología JBI. Se incluyeron estudios que incluyeron neonatos que 
utilizaron dispositivos médicos respiratorios y que recibieron una intervención de vendaje profiláctico. Se realizó síntesis descriptiva y metanálisis 
en red. Matrícula PROSPERO CRD42024516296. Resultados: Se incluyeron 12 estudios, con un total de 1.001 neonatos. El uso de silicona 
de 1,8 mm reduce el riesgo de úlcera por presión nasal, en comparación con el aceite de parafina (RR 0,13; IC 95% = 0,02, 0,89), tapón nasal 
(RR 0,13; IC 95% = 0,03, 0,53) y no intervenir (RR 0,29; IC 95% = 0,09, 0,85), así como el uso de hidrocoloide reduce el riesgo de úlcera 
en comparación con el tapón (RR 0,28; IC 95% = 0,14, 0,56) y no intervenir (RR 0,60; IC 95% = 0,38, 0,93). Conclusión: Los vendajes 
profilácticos, especialmente los de gel de silicona de 1,8 mm y los hidrocoloides, son eficaces para prevenir las lesiones por presión nasal en recién 
nacidos prematuros que utilizan dispositivos de respiración.

http://www.scielo.br/reeusp


10 www.scielo.br/reeusp

Prophylactic dressings for preventing nasal pressure ulcer in premature newborns: an effectiveness review

Rev Esc Enferm USP · 2025;59:e20250099

DESCRIPTORES
Úlcera por Presión; Recién Nacido; Unidades de Cuidado Intensivo Neonatal; Revisión Sistemática; Práctica Clínica Basada en la Evidencia.

REFERENCES
1.	 Nie AM, Johnson D, Reed RC. Neonatal skin structure: pressure injury staging challenges. Adv Skin Wound Care. 2022;35(3):149–54. doi: http://

doi.org/10.1097/01.ASW.0000818580.47852.68. PubMed PMID: 35188482.

2.	 Fassino B, Ferrario S, Sorrentino G, Adamini I, Pesenti N, Fumagalli M, et al. Hospital-acquired skin lesions in the neonatal intensive care 
unit: a retrospective analysis of temporal trends and quality improvement strategies. J Pediatr Nurs. 2023;70:40–6. doi: http://doi.org/10.1016/j.
pedn.2023.01.009. PubMed PMID: 36796303.

3.	 Gefen A, Brienza DM, Cuddigan J, Haesler E, Kottner J. Our contemporary understanding of the aetiology of pressure ulcers/pressure injuries. Int 
Wound J. 2022;19(3):692–704. doi: http://doi.org/10.1111/iwj.13667. PubMed PMID: 34382331.

4.	 Orlov A, Gefen A. Differences in prophylactic performance across wound dressing types used to protect from device-related pressure ulcers caused 
by a continuous positive airway pressure mask. Int Wound J. 2023;20(4):942–60. doi: http://doi.org/10.1111/iwj.13942. PubMed PMID: 36106557.

5.	 Brienza D, Gefen A, Clark M, Black J. The vision and scope of the prophylactic dressing standard initiative of the European Pressure Ulcer 
Advisory Panel and National Pressure Injury Advisory Panel. Int Wound J. 2022;19(5):963–4. doi: http://doi.org/10.1111/iwj.13859. PubMed 
PMID: 35698859.

6.	 Gefen A. The selection of cushioning and padding materials for effective prophylaxis of medical device-related pressure ulcers: clinical intuition 
does not always work. Wounds Int. 2022 [cited 2025 Mar 13];13(1):10–9. Available from: https://woundsinternational.com/journal-articles/
the-selection-of-cushioning-and-padding-materials-for-effective-prophylaxis-of-medical-device-related-pressure-ulcers-clinical-intuition-does-
not-always-work/.

7.	 Domingos JEP, Tavares ARSB, Chaves EMC. Care for the prevention of pressure problems related to the use of nasal cpa in newborns: systematic 
protocol [Internet]. PROSPERO; 2024 [cited 2025 Mar 13]. Available from: https://www.crd.york.ac.uk/PROSPERO/view/CRD42022321919.

8.	 Ngaisah SN, Rustinah Y. Hydrocolloids reduce nasal injuries in infants receiving CPAP: a systematic review. JNKI. 2022;9(4):263. doi: http://doi.
org/10.21927/jnki.2021.9(4).263-272.

9.	 Aromataris E, Lockwood C, Porritt K, Pilla B, Jordan Z. JBI Manual for Evidence Synthesis. Adelaide: JBI 2024. doi: http://doi.org/10.46658/
JBIMES-24-01.

10.	Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting 
systematic reviews. BMJ. 2021;372:71. doi: http://doi.org/10.1136/bmj.n71. PubMed PMID: 33782057.

11.	World Health Organization. Newborn health [Internet]. Geneva: WHO; 2024 [cited 2025 Mar 13]. Available from: https://www.who.int/health-
topics/newborn-health#tab = tab_1.

12.	Krzyzewski JJ, Rogers KK, Ritchey AM, Farmer CR, Harman AS, Machry JS. Reducing device-related pressure injuries associated with noninvasive 
ventilation in the neonatal intensive care unit. Respir Care. 2022;67(1):24–33. doi: http://doi.org/10.4187/respcare.08850. PubMed PMID: 
34702768.

13.	European Pressure Ulcer Advisory Panel. National Pressure Injury Advisory Panel. Pan Pacific Pressure Injury Alliance. Prevention and treatment 
of pressure ulcers/injuries: clinical practice guideline. The International Guideline [Internet]. EPUAP/NPIAP/PPPIA; 2019 [cited 2025 Mar 13]. 
Available from: https://internationalguideline.com/.

14.	Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan – a web and mobile app for systematic reviews. Syst Rev. 2016;5(1):210. doi: 
http://doi.org/10.1186/s13643-016-0384-4. PubMed PMID: 27919275.

15.	Günlemez A, Isken T, Gökalp AS, Türker G, Arisoy EA. Effect of silicon gel sheeting in nasal injury associated with nasal CPAP in preterm infants. 
Indian Pediatr. 2010;47(3):265–7. doi: http://doi.org/10.1007/s13312-010-0047-9. PubMed PMID: 19430064.

16.	Collins CL, Barfield C, Horne RS, Davis PG. A comparison of nasal trauma in preterm infants extubated to either heated humidified high-flow 
nasal cannulae or nasal continuous positive airway pressure. Eur J Pediatr. 2014;173(2):181–6. doi: http://doi.org/10.1007/s00431-013-2139-8. 
PubMed PMID: 23955516.

17.	Morris LD, Behr JH, Smith SL. Hydrocolloid to prevent breakdown of nares in preterm infants. MCN Am J Matern Child Nurs. 2015;40(1):39–43. 
doi: http://doi.org/10.1097/NMC.0000000000000099. PubMed PMID: 25503833.

18.	Celda RC, Navarro MAM, Dolz MCR, Lafuente EP, Ventura CB, Arévalo AF, et al. Prevention of pressure ulcers in neonates with non-invasive 
mechanical ventilation. Gerokomos. 2020;31(2):107–12.

19.	Nguyen CVB, Nguyen TT, Pham TTT, Lam STH, Pham AL, Tran DN, et al. Effectiveness of hydrocolloid nasal dressing pads in preventing nasal 
ulceration in preterm infants using non-invasive ventilation. Med Pharm Rep. 2021;5(4):46–51. doi: http://doi.org/10.32895/UMP.MPR.5.4.6.

20.	Yang J, Zhang Q, Gao X, Zhang CC, Wang LL, Zhang Y. Clinical study on prevention of nasal injury during continuous positive airway pressure 
in neonates. Indian J Pharm Sci. 2021;3(1):188–91. doi: http://doi.org/10.36468/pharmaceutical-sciences.spl.194.

21.	Papakonstantinou T, Nikolakopoulou A, Higgins JPT, Egger M, Salanti G. CINeMA: software for semiautomated assessment of the confidence 
in the results of network meta-analysis. Campbell Syst Rev. 2020;16(1):e1080. doi: http://doi.org/10.1002/cl2.1080. PubMed PMID: 37131978.

22.	Nikolakopoulou A, Higgins JPT, Papakonstantinou T, Chaimani A, Del Giovane C, Egger M, et al. CINeMA: an approach for assessing confidence 
in the results of a network meta-analysis. PLoS Med. 2020;17(4):e1003082. doi: http://doi.org/10.1371/journal.pmed.1003082. PubMed PMID: 
32243458.

23.	Xie LH. Hydrocolloid dressing in preventing nasal trauma secondary to nasal continuous positive airway pressure in preterm infants. World J Emerg 
Med. 2014;5(3):218–22. doi: http://doi.org/10.5847/wjem.j.issn.1920-8642.2014.03.011. PubMed PMID: 25225588.

24.	 Imbulana DI, Owen LS, Dawson JA, Bailey JL, Davis PG, Manley BJ. A randomized controlled trial of a barrier dressing to reduce nasal injury in 
preterm infants receiving binasal noninvasive respiratory support. J Pediatr. 2018;201:34–39.e3. doi: http://doi.org/10.1016/j.jpeds.2018.05.026. 
PubMed PMID: 30251638.

http://www.scielo.br/reeusp
https://doi.org/10.1097/01.ASW.0000818580.47852.68
https://doi.org/10.1097/01.ASW.0000818580.47852.68
https://pubmed.ncbi.nlm.nih.gov/35188482
https://doi.org/10.1016/j.pedn.2023.01.009
https://doi.org/10.1016/j.pedn.2023.01.009
https://pubmed.ncbi.nlm.nih.gov/36796303
https://doi.org/10.1111/iwj.13667
https://pubmed.ncbi.nlm.nih.gov/34382331
https://doi.org/10.1111/iwj.13942
https://pubmed.ncbi.nlm.nih.gov/36106557
https://doi.org/10.1111/iwj.13859
https://pubmed.ncbi.nlm.nih.gov/35698859
https://pubmed.ncbi.nlm.nih.gov/35698859
https://doi.org/10.21927/jnki.2021.9(4).263-272
https://doi.org/10.21927/jnki.2021.9(4).263-272
https://doi.org/10.46658/JBIMES-24-01
https://doi.org/10.46658/JBIMES-24-01
https://doi.org/10.1136/bmj.n71
https://pubmed.ncbi.nlm.nih.gov/33782057
https://doi.org/10.4187/respcare.08850
https://pubmed.ncbi.nlm.nih.gov/34702768
https://pubmed.ncbi.nlm.nih.gov/34702768
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1186/s13643-016-0384-4
https://pubmed.ncbi.nlm.nih.gov/27919275
https://doi.org/10.1007/s13312-010-0047-9
https://pubmed.ncbi.nlm.nih.gov/19430064
https://doi.org/10.1007/s00431-013-2139-8
https://pubmed.ncbi.nlm.nih.gov/23955516
https://pubmed.ncbi.nlm.nih.gov/23955516
https://doi.org/10.1097/NMC.0000000000000099
https://pubmed.ncbi.nlm.nih.gov/25503833
https://doi.org/10.32895/UMP.MPR.5.4.6
https://doi.org/10.36468/pharmaceutical-sciences.spl.194
https://doi.org/10.1002/cl2.1080
https://pubmed.ncbi.nlm.nih.gov/37131978
https://doi.org/10.1371/journal.pmed.1003082
https://pubmed.ncbi.nlm.nih.gov/32243458
https://pubmed.ncbi.nlm.nih.gov/32243458
https://doi.org/10.5847/wjem.j.issn.1920-8642.2014.03.011
https://pubmed.ncbi.nlm.nih.gov/25225588
https://doi.org/10.1016/j.jpeds.2018.05.026
https://pubmed.ncbi.nlm.nih.gov/30251638
https://pubmed.ncbi.nlm.nih.gov/30251638


11

Viero CM, Alves PJP, Munhoz OL, Cabral TS, Galvão CM, Costa VZ, Eberhardt TD, Franco MS, Lima SBS

www.scielo.br/reeusp Rev Esc Enferm USP · 2025;59:e20250099

25.	Ribeiro DFC, Barros FS, Fernandes BL, Nakato AM, Nohama P. Hydrocolloid versus silicone gel for the prevention of nasal injury in newborns 
submitted to noninvasive ventilation: a randomized clinical trial. Heliyon. 2020;6(7):e04366. doi: http://doi.org/10.1016/j.heliyon.2020.e04366. 
PubMed PMID: 32642588.

26.	Rezaei P, Jafari-Mianaei S, Sadeghnia A, Heidari Z. Protective dressings, injury, and device failure in preterm infants receiving nasal 
continuous positive airway pressure: a randomized controlled trial. Adv Skin Wound Care. 2021;34(9):1–6. doi: http://doi.org/10.1097/01.
ASW.0000767344.37591.b6. PubMed PMID: 34415257.

27.	Badr LK, Zeineddine MH, Abbas H, Charafeddine L. NeoSeal to prevent nasal injury in preterm infants receiving oxygen therapy. Neonatal Netw. 
2016;35(4):228–33. doi: http://doi.org/10.1891/0730-0832.35.4.228. PubMed PMID: 27461201.

28.	Ribeiro DFC, Barros FS, Azevedo E, Fernandes BL, Nohama P. Clinical and thermal evaluation and microstructural characterization of silicone 
gel used in newborns submitted to non-invasive ventilation. In: Costa-Felix R, Machado J, Alvarenga A. XXVI Brazilian Congress on Biomedical 
Engineering; 2019; Singapore. Cham: Springer; 2019. p. 79–84. doi: http://doi.org/10.1007/978-981-13-2119-1_12.

29.	Gilfillan M, Bhandari A, Bhandari V. Diagnosis and management of bronchopulmonary dysplasia. BMJ. 2021;375:n1974. doi: http://doi.
org/10.1136/bmj.n1974. PubMed PMID: 34670756.

30.	Subramaniam P, Ho JJ, Davis PG. Prophylactic or very early initiation of continuous positive airway pressure (CPAP) for preterm infants. Cochrane 
Database Syst Rev. 2021;10(10):CD001243. doi: http://doi.org/10.1002/14651858.CD001243.pub4. PubMed PMID: 34661278.

31.	Triantafyllou C, Chorianopoulou E, Kourkouni E, Zaoutis TE, Kourlaba G. Prevalence, incidence, length of stay and cost of healthcare-acquired 
pressure ulcers in pediatric populations: a systematic review and meta-analysis. Int J Nurs Stud. 2021;115:103843. doi: http://doi.org/10.1016/j.
ijnurstu.2020.103843. PubMed PMID: 33373805.

32.	Barker TH, Stone JC, Sears K, Klugar M, Tufanaru C, Leonardi-Bee J, et al. The revised JBI critical appraisal tool for the assessment of risk of bias 
for randomized controlled trials. JBI Evid Synth. 2023;21(3):494–506. doi: http://doi.org/10.11124/JBIES-22-00430. PubMed PMID: 36727247.

33.	Gefen A. The current status and future of dressings to prevent pressure injuries: focus on the prophylaxis of medical device-related pressure injuries. 
Intensive Crit Care Nurs. 2024;80:103581. doi: http://doi.org/10.1016/j.iccn.2023.103581. PubMed PMID: 37939531.

ASSOCIATE EDITOR
Ivone Evangelista Cabral

This is an open-access article distributed under the terms of the Creative Commons Attribution License.

http://www.scielo.br/reeusp
https://doi.org/10.1016/j.heliyon.2020.e04366
https://pubmed.ncbi.nlm.nih.gov/32642588
https://pubmed.ncbi.nlm.nih.gov/32642588
https://doi.org/10.1097/01.ASW.0000767344.37591.b6
https://doi.org/10.1097/01.ASW.0000767344.37591.b6
https://pubmed.ncbi.nlm.nih.gov/34415257
https://doi.org/10.1891/0730-0832.35.4.228
https://pubmed.ncbi.nlm.nih.gov/27461201
https://doi.org/10.1007/978-981-13-2119-1_12
https://doi.org/10.1136/bmj.n1974
https://doi.org/10.1136/bmj.n1974
https://pubmed.ncbi.nlm.nih.gov/34670756
https://doi.org/10.1002/14651858.CD001243.pub4
https://pubmed.ncbi.nlm.nih.gov/34661278
https://doi.org/10.1016/j.ijnurstu.2020.103843
https://doi.org/10.1016/j.ijnurstu.2020.103843
https://pubmed.ncbi.nlm.nih.gov/33373805
https://doi.org/10.11124/JBIES-22-00430
https://pubmed.ncbi.nlm.nih.gov/36727247
https://doi.org/10.1016/j.iccn.2023.103581
https://pubmed.ncbi.nlm.nih.gov/37939531

	_heading=h.501euy6hvggx
	_heading=h.5rkxx744wnqm
	_heading=h.vmx3il9wi3vi
	_heading=h.qtq5n6qdaz0q
	_heading=h.oamwte1jgimr
	_Hlk211843227
	_heading=h.2rkceng8ewvz
	_heading=h.uykcjihl5ozh
	_Hlk211843234

