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Abstract 

Introduction: Respiratory distress syndrome in newborns is an 
acute respiratory condition that frequently affects premature and 
preterm infants, with increasing severity as gestational age 
decreases. Currently, treatment options exist, including nasal 
CPAP and high-flow nasal cannula (HFNC). The objective of this 
study was to compare nasal CPAP with high-flow nasal cannula as 
initial methods of non-invasive ventilatory support in premature 
infants with respiratory distress syndrome. 

Methodology: A quantitative, cross-sectional, retrospective 
analytical study that analyzed the medical records of 162 neonatal 
patients treated at the Guasmo Sur General Hospital during the 
period 2017-2019. 

Results: Complications were evaluated in the patients in the 
sample. The most frequent complications were abdominal 
distension and nasal injuries, occurring in 27.8% (n=45) and 
27.2% (n=44) of the sample, respectively. More serious 
complications, such as pneumothorax, occurred in 2.5% of cases 
(n=4). It is important to note that 42.6% of cases did not develop 
ventilation-related complications (n=69). 

Conclusions: The type of ventilatory support is directly 
associated with PaO2/FiO2 control in premature infants with 
Respiratory Distress Syndrome, with CPAP showing the most 
significant increase in this parameter, whereas HFNC is associated 
with fewer complications. 

Keywords : 

CPAP, FHNC, Neonatal, Ventilatory, Non-invasive, 
Prematurity, Respiratory Distress Syndrome. 

 

 

Abbreviations 
CPAP: stands for "continuous positive airway pressure". 
HFNC: High-flow nasal cannula. 

Supplementary information 
No supplementary materials are declared. 

Acknowledgments 
We thank the administrative staff of the Guasmo Sur General Hospital, where the 
study was conducted. 

Authors' contributions 
Luz Pilar Alcívar Solórzano: Conceptualization, Research, Writing – original draft, 
Resources, Software, Supervision. 

Patricia Geoconda Álava Moreira: Methodology, Data Curation, Formal Analysis, 
Fundraising, Project Management, Validation, Visualization, Writing – Review and 
Editing. 

Financing 
The authors funded this research. 

Availability of data and materials 
The datasets used and analyzed during this study are available to the 

corresponding author upon reasonable request. 

  

https://actasmedicas.ec/
http://doi.org/10.61284/248
https://orcid.org/0009-0003-4323-7702
https://orcid.org/0009-0002-7168-4334
https://orcid.org/0000-0001-7636-8731


DOI:10.61284/248                                                                                                                                                       Pulmonology | Pediatrics 

Actas Médicas (Ecuador) 2025;35(2)    Página 134 

Introduction 
Respiratory distress syndrome is an acute respiratory condi-
tion that primarily affects preterm infants [1]. Its occurrence 
and severity increase as gestational age decreases; it mainly 
affects infants born before 32 weeks' gestation, with 50% of 
cases happening between 26 and 28 weeks' gestation. The 
condition is more common in males, infants born via cesarean 
section, and second twins [1]. 

Non-invasive mechanical ventilation (NIMV) is cu-
rrently the preferred treatment for most patients with acute 
respiratory failure [2]. Therefore, oxygen therapy is indicated 
when acute or chronic hypoxemia occurs, with a pO2 below 
55–60 mmHg, which corresponds to a hemoglobin saturation 
of 90%. Below these levels, hemoglobin's affinity for O2 de-
creases rapidly, reducing the total O2 content and its delivery 
to tissues [3]. 

High-flow nasal cannula (HFNC) is increasingly used 
and accepted as a respiratory support method in the pediatric 
population because of its benefits for oxygenation, ventilation, 
and patient comfort [4]. Continuous positive airway pressure 
(CPAP) has shown effectiveness in neonatal respiratory dis-
tress, apnea, bronchiolitis, and pulmonary edema [5]. This 
study raises the following research question: Is HFNC more 
effective than the standard of care for non-invasive ventilation 
(conventional nasal CPAP) in newborns with respiratory dis-
tress syndrome at birth? We conducted an observational study 
to answer this question. 

Materials and methods 
Studio design 
This study is observational. The source is retrospective. 

Scenery 
The study was conducted in the Statistics Department of 
Guasmo Sur General Hospital, a facility of the Ministry of 
Public Health of Ecuador, located in Guayaquil, Guayas 
Province, Ecuador. The research period ran from January 1, 
2017, to December 31, 2019. 

Participants 
Records of neonatal patients aged 27 to 37 weeks of gestation 
with respiratory distress syndrome and an indication for non-
invasive ventilation, admitted to the Neonatal Intensive Care 
Unit, were included. Records of incomplete cases were 
excluded. 

Variables 
The variables included age, sex, birth weight, clinical 
manifestations, Downes scale, arterial oxygenation, oxygen 
saturation, PAFI measurement, and ventilation complications 
in both modalities (CNAAF and HFNC). 

Data sources/measurements 
The source was indirect; an electronic form was completed 
using data from the institutional medical record. For the case 
search, multiple searches were conducted for patients 
diagnosed with respiratory distress syndrome, utilizing the 
following ICD-10 codes and diagnoses derived from J80: 
P22.0 (Respiratory distress syndrome of the newborn [RDN]), 
P22.1 (transient tachypnea of the newborn), P22.8 (other 
respiratory distress of the newborn), and R06.03 (Acute 
respiratory distress [unspecified]). 

Biases 
Observation and selection bias were avoided by applying 
participant selection criteria. To prevent potential 
interviewer, information, and memory biases, the principal 
investigator adhered to guidelines during data collection and 
maintained records in accordance with the research protocol. 
Two researchers independently analyzed each record twice, 
and variables were entered into the database after confirming 
their consistency. 

Study size 
The sample was probabilistic. In 2024, among the 215,714 
live births in Ecuador, 43,436 occurred in Guayaquil. With a 
rate of 5.1 preterm infants per 1,000 live births, the study 
population had 221 preterm infants annually, totaling 663 
over the 3 years. Using a 95% confidence level, a 5% margin 
of error, and an expected NICU admission rate of 16.3%, the 
calculated sample size was 159. Data collection was 
conducted using Epi Info™ version 7.2 (CDC, Atlanta, 
March 9, 2025). 

Quantitative variables 
The variables were treated as continuous, using their full 
original distributions; for example, age was modeled as a 
continuous variable in a regression. No mathematical 
transformations (such as logarithms or square roots) were 
applied. Outliers were identified with a Tukey diagram, and 
extreme values were checked against primary sources. 
Missing data was handled by excluding those cases. No 
dichotomization or categorization of the continuous variables 
was performed. 
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Statistical analysis 
Qualitative variables were analyzed using frequencies and 
percentages. The statistical software used was IBM SPSS 
Statistics for Windows, Version 26.0, released in 2018 by IBM 
Corp., Armonk, NY. 

Results 
Participants 
A total of 162 patients who met the inclusion criteria were 
analyzed, allowing us to achieve 100% of the sample size cal-
culation. 

Characteristics of the study group 
There were 97 patients in the CPAP group and 65 in the 
HFNC group. Sixty cases in the CPAP group (61.9%) and 39 
in the HFNC group (60%) were male ( Table 1 ). The largest 
proportion of patients weighed <2.5 kg (68.5%). 

 Table 1. Description general of patients. 
 CPAP 

N=97 
HFNC 
N=65 

Total 
n=162 

Man 60 (61.9%) 39 (60.0%) 99 (61.1%) 
Gestational Age 33.9 ± 1.4 32 ± 1.2 33.6 ± 1.3 
Weight 2.5 to 4 Kg 30 (30.9%) 21 (32.3%) 51 (31.5%) 
Weight < 2.5 kg 67 (69.1%) 44 (67.7%) 111 (68.5%) 
Mild Downes 33 (34.0%) 22 (33.8%) 55 (34.0%) 
Moderate Downes 22 (22.7%) 14 (21.5%) 36 (22.2%) 
Severe Downes 42 (43.3%) 29 (44.6%) 71 (43.8%) 

X 2 , HFNC: High-flow nasal cannula. 

Clinic 
The distribution of Downes scale scores for respiratory dis-
tress severity was severe in 43.8%, moderate in 22.2%, and 
mild in 34% of cases (Table 1). The most common symptoms 
and signs were intercostal retractions (78.5%), tachypnea 
(69.1%), nasal flaring (44.6%), and cyanosis (34%) (Table 2). 
The PAFI of 400–500 was higher in the CPAP group (63.9%) 
than in the HFCN group (15.4%; P<0.001) (Table 2). 

 

Figure 1. Incidence of complications.. 

 
 

Complications. 
The High Flow Nasal Cannula group had the fewest compli-
cations (67%) compared with 25.8% in the CPAP group 
(P<0.001) (Figure 1 and Table 3). 

Table 2. Clinical description of patients with respiratory distress. 
 CPAP 

N=97 
HFNC 
N=65 

P 

Intercostal retraction 76 (78.4%) 51 (78.5%) 1.0 
Nasal flaring 43 (44.3%) 29 (44.6%) 1.0 
Tachypnea 67 (69.1%) 45 (69.2%) 1.0 
Cyanosis 33 (34.0%) 23 (35.4%) 1.0 
PAFI 400-500 62 (63.9%) 10 (15.4%) P<0.001 
PAFI 300-399 35 (47.4%) 42 (64.6%) 
PAFI 200-299 0 (0%) 13 (20.0%) 

X 2 , P =0.69 

 
 

Table 3. Description general of the complications in the study groups. 
 CPAP 

N=97 
HFNC 
N=65 

P 

Abdominal distension 36 (37.1%) 9 (13.8%) 0.0013 
Nasal injuries 34 (35.1%) 10 (15.4%) 0.0058 
Pneumothorax 2 (2.1%) 2 (3.1%) 0.6832 
None 25 (25.8%) 44 (67.8%) <0.0001 

X 2 , P =0.69 
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Discussion 
This research was conducted with the primary objective of 
comparing CPAP and HFNC ventilation in premature in-
fants with respiratory distress syndrome. To this end, a com-
parison was made between the results obtained and those re-
ported in recent studies with similar characteristics. Beginning 
with the epidemiological characterization of the evaluated pa-
tients, it was observed that males were the most prevalent sex, 
accounting for 61.1% of cases, and that the gestational age of 
33-34 weeks had the highest incidence [6]. This study highli-
ghts males as the most frequently affected sex, indicating a 
slightly higher prevalence of 68.3% of cases. Regarding age, 
the author stratified by age group, highlighting those under 
34 weeks as the most frequent, consistent with prior reports 
[7]. 

Regarding the patients' clinical characteristics, birth 
weight below 2.5 kg was the most prevalent, affecting 68.5% 
of the sample, and a Downes score indicative of severe respi-
ratory distress syndrome was present in 43.8% of cases. Cár-
denas [8], in his study conducted in Central America, highli-
ghted premature infants with low birth weight as one of the 
most frequent factors in the development of acute respiratory 
distress syndrome, accounting for 74.2% of cases. In terms of 
severity, moderate cases were the most frequent, at 49.3%, 
according to reports [9]. 

A key advantage of this study is its representative sample 
size, which provides a larger confidence interval for the re-
sults. Furthermore, the case evaluation extends beyond a sim-
ple description of the clinical and epidemiological factors of 
patients requiring ventilatory support. It also compares im-
provements in clinical condition, assessed by the PaO2/FiO2 
ratio, with the development of complications. This provides 
valuable information that informs updates to management 
protocols for patients with respiratory distress. 

However, a limitation of the study is that it did not ac-
count for other variables that could affect comparisons bet-
ween these types of ventilatory management, such as patient 
comorbidities or surfactant use during hospitalization. These 
factors can influence the patient's outcome and discharge sta-
tus. Therefore, it is recommended that this study be replicated 
in other hospitals nationwide and that these variables be furt-
her evaluated. 

Finally, in comparison, it was determined that the type 
of ventilation is indeed associated with the PaO2/FiO2 ratio, 

as 86% of cases with a PaO2/FiO2 ratio greater than 400 co-
rresponded to patients using nasal CPAP. In terms of compli-
cations, high-flow nasal cannula (HFNC) was associated with 
a lower rate of complications. Llumiguano and Guairacaja 
[10] report complications associated with ventilatory support, 

which they estimate to be frequent, consistent with the fin-
dings in this study. Quimi [9], in a study conducted in Ecua-
dor, concurs that the use of HFNC is associated with fewer 
complications in patients. No studies were found that establish 
an association between these variables and the type of venti-
lation [9, 10]. 

Based on the study carried out on 162 neonatal patients 
between 27 and 37 weeks of gestational age with a diagnosis 
of respiratory distress syndrome treated in the NICU depart-
ment of the Guasmo Sur General Hospital, the hypothesis 
was confirmed because the use of the non-invasive ventilatory 
device High flow nasal cannula (HFNC) produces fewer com-
plications compared to nasal CPAP, which is more effective 
in relation to PAFI. 

Conclusions 
It is concluded that male sex and gestational age between 33 
and 34 weeks are the epidemiological factors most strongly 
associated with the development of respiratory distress syn-
drome requiring ventilatory support. Birth weight below 2.5 
kg and high severity of the condition, according to the Dow-
nes Scale, are the most prevalent clinical factors in cases of 
respiratory distress syndrome in premature infants. The type 
of ventilatory support is directly associated with PaO2/FiO2 
control in premature infants with respiratory distress syn-
drome, with CPAP producing the greatest increase in this pa-
rameter. The use of high-flow nasal cannula (HFNC) is asso-
ciated with fewer complications in premature infants with res-
piratory distress syndrome. 
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