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Abstract 

Background: High-flow oxygen therapy is an ideal treatment for managing respiratory failure. It avoids orotracheal intubation; 

however, some patients are refractory to this treatment. The ROX Index aims to detect early failure in high-flow oxygen therapy; 

nevertheless, its use has been poorly studied in pediatrics. Objective: To evaluate the applicability of the ROX Index as a tool to 

determine the failure of high-flow oxygen therapy in pediatric patients admitted to the Roberto Gilbert Hospital. Methodology: 

Observational, prospective, longitudinal cohort study with a descriptive approach including 209 patients between 1 month and 17 

years old who required high-flow oxygen therapy within the first 24 hours. ROX Index measurements were taken at 2, 4, 6, 12, 

and 24 hours with follow-up to determine the outcome. Result: A total of 209 patients meeting the inclusion criteria were 

obtained; 27 (12.9%) required endotracheal intubation (ETI), and 182 (87%) received high-flow oxygen therapy (HFNC). A 

higher frequency of younger infants was observed among patients who required ETI, with a median age of 12 months. A 

significant difference in the ROX index was found from two hours onwards with cutoff points on the AUROC curve above 0.5. 

Conclusion: It was determined that the ROX Index can be used as a complementary tool to strengthen decision-making in 

pediatrics. 
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1. Introduction 

High flow oxygen therapy has been established as a fun-

damental treatment in pediatric hospital settings for manag-

ing acute hypoxemic respiratory failure, avoiding the need 

for progressing to invasive mechanical ventilation. In other 

words; by serving as a bridge of respiratory support, 

high-flow oxygen therapy avoids immediate endotracheal 

intubation, thereby conserving resources in various pediatric 

intensive care units around the world [1, 2].
 

Although high-flow oxygen therapy is primarily used in 

pediatric emergency rooms to prevent orotracheal intubation, 

some patients exhibit refractory hypoxemia to this type of 

non-invasive ventilation. In fact, despite the use of high-flow 

oxygen therapy, certain respiratory pathologies can present 

severe gas exchange impairment in the first hours of treatment, 
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increasing the predisposition to require intubation and, con-

sequently, mortality if its use is delayed [3, 4].
 

Various parameters such as respiratory rate, oxygen satu-

ration, and inspired fraction of oxygen are routinely used to 

monitor patients in emergency rooms; similarly, the assess-

ment of respiratory work is a subjective variable, as it de-

pends on the examiner, in the absence of advanced monitor-

ing. Therefore, having a tool that integrates these parameters 

will provide a comprehensive view of the clinical status of 

pediatric patients. The Respiratory Rate-Oxygenation Index 

(ROX Index) was created to early detect the failure in the use 

of high flow oxygen therapy [2, 5, 6]. 

2. Methods 

Observational, prospective, longitudinal cohort study with 

a descriptive approach in pediatric patients who required 

high-flow oxygen therapy and were treated in the emergency 

area of Roberto Gilbert Elizalde Hospital during the period 

from February to September 2023. 

Within the study design, inclusion criteria included: pa-

tients admitted to the emergency department of Roberto 

Gilbert Elizalde Hospital, requiring high-flow oxygen therapy 

due to acute respiratory failure aged between 1 month to 17 

years, and who required high-flow oxygen therapy within the 

first 24 hours of admission. Patients with a history of 

high-flow oxygen therapy use, caregiver refusal of endotra-

cheal intubation, as well as patients with comorbidities such 

as neurodegenerative diseases, heart diseases, cerebral palsy, 

and genetic disorders were excluded from the study. Patients 

with moderate to severe acute respiratory distress syndrome 

were also excluded. 

The evaluated variables were: sociodemographic data of 

each patient, admission diagnosis, length of hospital stay, 

duration of high-flow oxygen therapy, and assessment scales 

used within the hospital (Downes Score, Pulmonary Score, 

Wang Score). This data was obtained through the review of 

digital medical records from the SERVINTE system of Rob-

erto Gilbert Elizalde Hospital. The ROX Index was calculated 

using the following formula: (Sat/Fio2)/RR. Measurements 

were made at 2, 4, 6, 12 and 24 hours, with subsequent fol-

low-up of the patients to determine their outcome (need for 

invasive ventilation or not), and forms were used for the 

registration of this variable. 

The information was initially tabulated in a database using 

the Excel program. IBM SPSS Statistics 28 program for 

Windows 10 was used for statistical analysis. Quantitative 

variables were presented as medians with interquartile range, 

and qualitative variables as frequencies and percentages. The 

Mann-Whitney U test was used for the contrast of continuous 

variables, and the chi-square test or Fisher's exact test for 

qualitative variables; as appropriate. 

Finally, to evaluate the predictive capacity of the ROX 

Index on the success of high-flow oxygen therapy, an analysis 

with the ROC curve was performed to find the cut-off point 

associated with the success of the technique, as well as the 

calculation of the area under the ROC curve (AUROC) to 

determine the probability of association of the chosen cut-off 

point associated with the success of high-flow oxygen thera-

py. 

3. Results 

During the study period, a sample of 209 patients who met 

the inclusion criteria and received respective follow-up was 

obtained. Out of this total figure, 27 (12.9%) patients required 

endotracheal intubation and 182 (87%) received only 

high-flow oxygen therapy without the need for escalated 

interventions. 

In the analysis of the variables presented in Table 1; it is 

initially highlighted that the sample had a median age of 12 

months (IQR 7 – 36). In those patients who were intubated, 

the median was 10 months (IQR 5-24), in contrast to a median 

age of 12 months (IQR 7-48) in those who remained only on 

HFNC. A higher frequency of younger infants was observed 

among patients who received ETI, corresponding to 66.6% 

(p=.023). Regarding gender, 107 (51.2%) patients were fe-

male, while 102 (48.8%) were male. 

Pneumonia was identified as the main cause of respiratory 

failure, accounting for 155 (74.2%) cases, followed by 

bronchiolitis in 46 (22%) and asthma in 8 (3.8%). No signif-

icant differences were found between these groups (p=0.428). 

It was also identified that within the group of intubated pa-

tients, pneumonia diagnosis was more prevalent, representing 

70.4% of the population. 

Analyzing the median time under high-flow oxygen therapy, 

it was found to be significantly shorter in those who required 

ETI (14 vs. 65 hours; p<.001). Additionally, in this group, the 

median length of hospital stay was significantly longer (20 vs. 

7 days; p<.001). Another important point to note is mortality. 

Regarding this; only 3 (1.4%) patients died within the study 

period. All of them required endotracheal intubation, with a 

p-value corresponding to <0.05. As another important pillar of 

the study, the ROX Index was evaluated throughout the pa-

tient follow-up. This monitoring was carried out from their 

arrival in the emergency room until 24 hours or endotracheal 

intubation. 
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Table 1. Study population characteristics. 

 Total (N=209) ETI (N=27) HFNC only (N=182) p value 

Age (months), median (IQR) 12 (7 – 36) 10 (5 – 24) 12 (7 – 48) .023a 

Young infant (1-12 months) 120 (53.6) 18 (66.6) 102 (56.0)  

Older infant (13-24 months) 21 (10.0) 6 (22.2) 15 (8.2)  

Preschool (2 to 6 years) 53 (25.4) 3 (11.1) 50 (27.5)  

School-age (7 to 10 years) 11 (5.3) - 11 (6.0)  

Adolescent (11 to 17 years) 4 (1.9) - 4 (2.2)  

Gender, n (%)    .894b 

Female 107 (51.2) 13 (48.1) 94 (51.6)  

Male 102 (48.8) 14 (51.9) 88 (48.4)  

Diagnosis, n (%)    .428c 

 Bronchiolitis 46 (22.0) 8 (29.6) 38 (20.9)  

Asthma 8 (3.8) - 8 (4.4)  

Pneumonia 155 (74.2) 19 (70.4) 136 (74.7)  

Community-acquired pneumonia 113/155 7/19 52/136  

Complicated pneumonia 36/155 7/19 29/136  

Bronchial obstructive syndrome 60/155 5/19 55/136  

Time under high-flow mask (hours), median (IQR) 56 (36 – 84) 14 (6 – 23.5) 65 (42 – 87.8) <.001a 

Hospitalization time (days), median (IQR) 7 (6 – 12) 20 (12.5 – 27) 7 (5 – 10) <.001a 

Discharge status, n (%)    <.001c 

Dead 3 (1.4) 3 (11.1) -  

Alive 206 (98.6) 24 (88.9) 182 (100.0)  

Mann-Whitney U test. 

Pearson chi-square test. 

Fisher's exact test 

    

 

Additionally, the ROX Index was measured at 2-4-6, and 

12 hours after starting high-flow oxygen therapy. Figures 1 

and 2 summarizes the results obtained in the different meas-

urements. Firstly, it is observed that the initial value of the 

ROX Index upon arrival at the emergency department, also 

known as baseline value, did not show statistically significant 

differences between those who required ETI and those who 

only needed HFNC. 

However, as time progressed, these results changed. Notice 

the significant difference in the ROX Index from two hours 

after their arrival in the emergency room (3.62 vs 4.58; 

p<.001), at the expense of respiratory rate (47 vs 38 RPM; 

p<.001). 

From 12 hours onwards, this difference was also related to 

FiO2 (60 vs 50; p<.001). Furthermore, it was possible to 

evidence maximum statistical significance at 6 hours of 

measurement, as well as increased variability at the expense 

of heart rate. 

Additionally; as part of the statistical analysis, a compari-

son was carried out between the various scales used in the 

emergency and the ROX Index. Downes, Wang and Pulmo-

nary scales showed better observed agreement than the ROX 

Index, and this trend progressively increased throughout the 

baseline, 2, 4, 6, 12 and 24 hours measurements, with per-

centages of 72.73%, 88.52%, 90.2%, 91.09%, 91.41% and 

95.53%, respectively (table 2). 

This observed agreement was higher than that observed 

when using the cut-off value of <4.88 of the ROX Index: 

26.32% (p=.467), 44.5% (p=.004), 48.04% (p=.017), 52.97% 

(p=.016), 69.19% (p=.625) and 76.54% (p=.06), respectively. 

Using the cut-off value obtained from this research, the fol-

lowing observed agreement was obtained: 67.94% (p=.621), 

68.9% (p=.025), 61.27% (p=.024), 32.67% (p =.028), 79.8% 

(p=.754), 74.86% (p=.021). 
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Figure 1. Vital signs and baseline ROX Index, at two, four, six, twelve and twenty-four hours after arrival at the Emergency Department; 

stratified according to the indication for endotracheal intubation. 
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Figure 2. Vital signs and baseline ROX Index, at two, four, six, twelve and twenty-four hours after arrival at the Emergency Department; 

stratified according to the indication for endotracheal intubation. 

Likewise, it could be observed in Table 2 that while the 

ROX Index has higher sensitivity than clinical scales (>60%) 

with a high negative predictive value, these are characterized 

by having higher specificity (>70%) with a higher positive 

predictive value. 

Regarding the follow-up, the following was found: at 4 

hours, 5 patients had exited the study due to endotracheal 

intubation; at 6 hours, 2 more also due to ETI. At 12 hours, 4 

more patients for the same reason and, at 24 hours, 19 more. 

In the latter case, 10 patients due to ETI and 9 for remaining 

on high-flow oxygen therapy (table 2). 

Within the framework of this research, several cut-off 

points were obtained through the follow-up carried out on the 

patients. Having as a reference the cut-off value from the 

http://www.sciencepg.com/journal/ajp


American Journal of Pediatrics http://www.sciencepg.com/journal/ajp 

 

101 

literature (<4.88), several aspects can be described. 

Primarily, although the cut-off value of the ROX Index 

obtained in this study was superior during the baseline 

measurement (<2.97 vs <4.88 with an observed agreement of 

67.94%); at 2, 4 and 12 hours, the progressive growth seen in 

the observed agreement of the clinical scales and the cut-off 

value from the literature of the ROX Index was not observed 

(table 2). 

Table 2. Prognostic sufficiency for the need of endotracheal intubation, using the clinical scales Downes, Wang and Pulmonary, ROX index 

according to the cut-off value from the literature (<4.88), and the one established from the data of this study. 

 

Sensitivity Specificity 
Positive 

Predictive Value 

Negative 

Predictive Value 

Observed 

Agreement 
AUROC P value 

Baseline 

Scale (Severe) 
11/27; 40.74 141/182; 77.47 11/52; 21.15 141/157; 89.81 152/209; 72.73 

0.55 ref 
(22.39-61.2) (70.71-83.32) (11.06-34.7) (83.98-94.06) (66.15-78.64) 

ROX (<4.88) 
24/27; 88.89 31/182; 17.03 24/175; 13.71 31/34; 91.18 55/209; 26.32 

0.524 .467* 
(70.84-97.65) (11.88-23.3) (8.99-19.72) (76.32-98.14) (20.48-32.84) 

ROX (>2.97) 
11/27; 40.74 131/182; 71.98 11/62; 17.74 131/147; 89.12 142/209; 67.94 

0.534 .621* 
(22.39-61.2) (64.86-78.37) (9.2-29.53) (82.93-93.65) (61.15-74.21) 

Two hours 

Scale (Severe) 
8/27; 29.63 177/182; 97.25 8/13; 61.54 177/196; 90.31 185/209; 88.52 

0.759 ref 
(13.75-50.18) (93.71-99.1) (31.58-86.14) (85.28-94.06) (83.4-92.5) 

ROX (<4.88) 
21/27; 77.78 72/182; 39.56 21/131; 16.03 72/78; 92.31 93/209; 44.5 

0.542 .004* 
(57.74-91.38) (32.4-47.06) (10.21-23.45) (84.01-97.12) (37.64-51.51) 

ROX (<4.04) 
18/27; 66.67 126/182; 69.23 18/74; 24.32 126/135; 93.33 144/209; 68.9 

0.588 .026* 
(46.04-83.48) (61.98-75.85) (15.1-35.69) (87.72-96.91) (62.15-75.11) 

Four hours 

Scale (Severe) 
4/22; 18.18 180/182; 98.9 4/6; 66.67 180/198; 90.91 184/204; 90.2 

0.788 ref 
(5.19-40.28) (96.09-99.87) (22.28-95.67) (86.01-94.52) (85.27-93.91) 

ROX (<4.88) 
15/22; 68.18 83/182; 45.6 15/114; 13.16 83/90; 92.22 98/204; 48.04 

0.527 .017* 
(45.13-86.14) (38.22-53.14) (7.56-20.77) (84.63-96.82) (41.01-55.13) 

ROX (<4.44) 
13/22; 59.09 112/182; 61.54 13/83; 15.66 112/121; 92.56 125/204; 61.27 

0.541 .024* 
(36.35-79.29) (54.05-68.64) (8.61-25.29) (86.35-96.54) (54.22-68) 

Six hours 

Scale (Severe) 
3/20; 15 181/182; 99.45 3/4; 75 181/198; 91.41 184/202; 91.09 

0.832 ref 
(3.21-37.89) (96.98-99.99) (19.41-99.37) (86.61-94.92) (86.28-94.63) 

ROX (<4.88) 
12/20; 60 95/182; 52.2 12/99; 12,12 95/103; 92.23 107/202; 52.97 

0.522 .016* 
(36.05-80.88) (44.68-59.64) (6.42-20.22) (85.27-96.59) (45.84-60.01) 

ROX (<6.00) 
19/20; 95 47/182; 25.82 19/154; 12.34 47/48; 97.92 66/202; 32.67 

0.551 .028* 
(75.13-99.87) (19.63-32.82) (7.59-18.59) (88.93-99.95) (26.26-39.61) 

Twelve hours 

Scale (Severe) 
1/16; 6.25 180/182; 98.9 1/3; 33.33 180/195; 92.31 181/198; 91.41 

0.628 ref 
(0.16-30.23) (96.09-99.87) (0.84-90.57) (87.63-95.63) (86.61-94.92) 

ROX (<4.88) 9/16; 56.25 128/182; 70.33 9/63; 14.29 128/135; 94.81 137/198; 69.19 0.546 .625* 
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Sensitivity Specificity 
Positive 

Predictive Value 

Negative 

Predictive Value 

Observed 

Agreement 
AUROC P value 

(29.88-80.25) (63.12-76.86) (6.75-25.39) (89.61-97.89) (62.26-75.54) 

ROX (<4.39) 
8/16; 50 150/182; 82.42 8/40; 20 150/158; 94.94 158/198; 79.8 

0.575 .754* 
(24.65-75.35) (76.1-87.65) (9.05-35.65) (90.27-97.79) (73.52-85.16) 

Twenty-four hours 

Scale (Severe) 
0/6; 0 171/173; 98.84 0/2; 0 171/177; 96.61 171/179; 95.53 

0.483 ref 
(0-45.93) (95.89-99.86) (0-84.19) (92.77-98.75) (91.38-98.05) 

ROX (<4.88) 
3/6; 50 134/173; 77.46 3/42; 7.14 134/137, 97.81 137/179; 76.54 

0.525 .060* 
(11.81-88.19) (70.5-83.45) (1.5-19.48) (93.73-99.55) (69.64-82.54) 

ROX (<5.05) 
4/6; 66.67 130/173; 75.14 4/47; 8.51 130/132; 98.48 134/179; 74.86 

0.535 .021* 
(22.28-95.67) (68.02-81.39) (2.37-20.38) (94.63-99.82) (67.84-81.03) 

*Delong test 

      

Regarding the area under the curve shown in Figure 3, it is illustrated that the AUROC of the clinical scales (red-colored line); 

at 2, 4 and 6 hours is significantly superior to the curves generated by the ROX Index, regardless of the cut-off value used. Finally; 

considering that a value close to 1 in terms of AUROC curve indicates better discriminatory ability, the values obtained for the 

different cut-off points of the ROX Index (both the one described in the literature and from this study) range above 0.5, being 

considered acceptable. 

 
Figure 3. Area under the curve (AUROC), describing prognostic sufficiency for the requirement of endotracheal intubation (ETI), using the 

clinical scales Downes, Wang and Pulmonary (red line), ROX Index according to the cut-off value from the literature (<4.88, blue line), and the 

one established from the data of this study (dotted blue line). 
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4. Discussion 

The research constitutes one of the few studies aiming to 

evaluate whether the ROX Index, previously validated in 

adults, has the capacity to predict the need to escalate to 

invasive mechanical ventilation in the pediatric population.
 
It 

has been widely reported in the literature that in pediatric 

patients with acute respiratory failure, the failure rate can 

reach up to 50%. This value can vary significantly depending 

on the particular characteristics of the studied population. Age, 

sex and cause of acute respiratory failure are the factors 

mostly involved in this fluctuation [7, 8].
 

The demographic distribution in terms of age and associ-

ated pathology in this study is similar to that of other cohorts 

where both the success and failure of HFNC have been ana-

lyzed. Consistent with our sample, both the study by Yildizdas 

et al. and Vásquez et al. identified a higher incidence in 

younger infants [7, 8]. Additionally, it is highlighted that 

pneumonia is the main cause of high-flow oxygen therapy 

failure; although few studies indicate a higher number of 

patients with bronchiolitis. [6, 9, 10].
 

Taking gender as another important point; although the 

majority of participants in this study were females, it was 

males who required endotracheal intubation. This finding 

aligns with the report of 49.6% of males undergoing this 

procedure in the study published by Yildizdas et al [7]. 

However, notable variability persists, reflecting the disparities 

found in different studies documented in the medical literature 

[9, 11]. 

Analyzing the median time on high-flow oxygen therapy, the 

findings obtained coincide with the reviewed literature. Several 

studies indicate that the duration of HFNC varies, with suc-

cessful cases lasting around 3 days and approximately 1 day for 

failures, consistent with previously reported findings [8-10]. 

Regarding the hospitalization period; the stay was significantly 

shorter in patients whose treatment was successful, as described 

by Artacho et al [12]. 

In this study, it was documented that a total of 3 patients, 

equivalent to 1.4%, died while on invasive mechanical ven-

tilation. These figures resemble those reported by Vásquez et 

al, who registered a 3.9% mortality rate [8]. Yildizdas et al 

also report a mortality rate of around 3.8% with no recorded 

deaths among patients who only needed HFNC [7]. This 

clearly indicates that the risk of mortality is higher in those 

who do not respond to high-flow oxygen therapy. 

Predicting the outcome regarding the management of pa-

tients with high-flow oxygen therapy ensures the rapid iden-

tification of those at higher risk of requiring endotracheal 

intubation. The ROX Index, first introduced by Roca et al and 

evaluated in an adult population diagnosed with pneumonia, 

was designed and validated for this purpose [9, 13]. 

Several analyzes can be performed in relation to this index. 

Firstly, the optimal follow-up time should be determined to 

carry out the evaluation. In this research, statistical signifi-

cance was found from 2 hours of follow-up, reaching a peak at 

6 hours, corroborating that accuracy improves over time. It 

should be noted that this varies considerably among studies, 

depending on the investigated population, mostly adults; 

However, most studies agree on considering 6 hours as the 

best time for index collection [3, 7, 14]. 

In the study conducted by Roca et al, it was demonstrated 

that the best predictor of HFNC success is respiratory rate, 

with a significant reduction observed at 2 hours of manage-

ment [9]. This trend was replicated in other studies carried out 

in adult population, as observed in the study by Artacho et al 

[12]. However, this research which included pediatric patients, 

a notable variability in respiratory rate at 2 hours (47 vs 38 

RPM; p<.001) was observed. 

Considering changes in respiratory rate according to age in 

pediatrics, a study published by Yildizdas et al used the 

SCORE-Z of respiratory rate instead of the RR alone in the 

calculation, referred to as p- ROXI. This analysis revealed 

that this index had a superior accuracy in predicting HFNC 

failure, with an area under the ROC curve (AUROC) of 0.79. 

It is relevant to mention that this study represents the first and 

only one to use the score-z of respiratory rate as a variable, 

implying that it has not yet been validated [7]. 

In addition to respiratory rate, heart rate also shows greater 

variability throughout the index measurement, as evidenced in 

this study. It has been widely described in the literature that a 

gradual increase in HR is directly related to failure in HFNC 

use. Since heart rate is an easily obtainable vital sign at the 

patient's bedside, Goh et al published a study exploring the 

possibility of incorporating it into the ROX Index to improve 

its diagnostic accuracy [10]. However, this study was the only 

one that evaluated this additional variable to predict HFNC 

failure in the context of an adult population [7, 11, 15]. 

Due to the severity of respiratory pathology, there are var-

ious clinical scales in pediatrics that allow patients to be 

staged [16]. Based on the obtained sample, it was possible to 

compare these scales with the ROX Index. These scales show 

better observed agreement, while the ROX Index demon-

strated a higher negative predictive value, suggesting that it is 

reliable in ruling out the possibility of HFNC failure. How-

ever, it is necessary to replicate this study in other investiga-

tions to determine if any of the clinical scales are superior to 

the ROX Index. 

Another crucial aspect focuses on the cut-off point of the 

ROX Index. Compared to the study by Roca et al, the cut-off 

points identified in this study do not demonstrate superiority 

[9, 17]. Additionally; the progressive growth observed in the 

analysis carried out in this study, around the cut-off point of 

<4.88 indicates that as the clinical case progresses, it ap-

proaches the requirement for ETI or not IOT, highlighting the 

importance of making more precise measurements at times 

close to this critical point. 

It is important to note that this is not a diagnostic clinical 

trial. The decision regarding the need for ETI was made based 
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on clinical individualization. The decision to discontinue 

HFNC and initiate intubation was made through the physi-

cian's clinical evaluation, supported by the application of 

clinical scales (Downes, Wang and Pulmonary) together with 

the deterioration of vital signs, evidence of respiratory acido-

sis in the arterial blood gas, significant hemodynamic insta-

bility (with or without the need for vasopressors), and dete-

rioration of neurological status. 

The cut-off points for the ROX Index show wide variation 

in the literature, with studies reporting ranges from 2.7 to 9.2. 

Although so far, the best cut-off point has been estimated to be 

4.88, which constitutes a predictor of success, there is no 

universal consensus on the best cut-off point in the pediatric 

population [3, 7, 18].
 

In a study conducted by Vásquez et al, it was observed that 

the cut-off value of 4.88 was present in 9.43% of all failed 

therapies and in 16.2% of the remaining ones [8]. This sug-

gests that the cut-off values used in the original study (Roca et 

al) were not suitable for this pediatric population, which 

presents higher respiratory rates. Therefore, further research is 

required to confirm the validity of these cut-off values in 

pediatric cohorts [19, 20]. 

Regarding the area under the ROC curve (AUROC), we can 

infer that the ROX Index could have a less prominent role, 

remaining secondarily in comparison to the clinical scales 

evaluated in this study. Although some studies suggest that the 

ROX Index adequately predicts the outcome of HFNC use, 

others indicate the opposite. Therefore, it is not possible to 

make generalizations, and this should be considered as a tool 

that complements others [12].
 

The primary advantage of this study lies in its prospective 

approach, which enabled greater control of the variables 

under study and contributed to minimizing the possibility of 

bias. Another additional strength is that it represents the first 

research carried out in an Ecuadorian pediatric hospital aim-

ing to systematically evaluate the value of the ROX Index in 

predicting the failure of high-flow oxygen therapy in different 

patients. 

As for limitations, firstly, there is the heterogeneity of the 

sample. Most studies focused on the ROX Index evaluate only 

one type of patients, mainly those diagnosed of pneumonia. 

The different design of our study, which includes various 

types of pathologies, could explain the limited performance 

according to the AUROC curve. A second limitation is finding 

the optimal cutoff point, as this is considered a challenge. 

Since measurements were taken at different time intervals in 

the present study, several cut-off points were obtained, rep-

resenting a statistical limitation. Therefore, it would be pref-

erable to maintain the same cut-off point for this purpose. 

5. Conclusions 

A higher proportion of younger infants was observed, as 

well as a prolongation in hospitalization time and an increase 

in mortality within the group of intubated patients. Further-

more, among those who did not respond satisfactorily to 

high-flow oxygen therapy, pneumonia was the predominant 

diagnosis. 

Failure in the use of high-flow oxygen therapy not only 

prolongs hospital stay but also increases the need for endo-

tracheal intubation. Identifying patients at risk should be a 

primary goal. For this reason, it is suggested that the ROX 

Index should be measured at 2 – 4 – 6 and 12 hours, since 

most patients who fail are intubated within 24 hours. 

There is a wide variation in the literature regarding the best 

cut-off point for the ROX Index. At the moment, there is no 

universal agreement regarding the optimal cut-off point 

within the pediatric population. However, based on the data 

from this study, it is estimated that the cut-off point of 4.88, 

widely accepted in the literature, constitutes a predictor of 

success. 

By having scales that assess the severity of respiratory 

failure according to the type of pathology, already validated in 

pediatrics, we can use the ROX Index as a complementary 

tool that strengthens decision-making instead of depending 

solely on it. 
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