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Abstract: Acute respiratory failure, being a significant problem in Pediatric intensive care units, always requires support, 

whether via invasive or non-invasive devices. High flow nasal cannula, a relatively new machine, has multiple favorable 

physiological effects when used for respiratory distressed patients. It is currently widely applied in multiple settings, including 

PICU. This study describes the experience of HFNC use in a tertiary care hospital in Saudi Arabia. The primary outcome of 

interest was the intubation rate. The secondary outcomes were mortality rate and length of stay in the pediatric intensive care 

unit. Moreover, we compared these outcomes between two groups of patients: immunocompromised and immunocompetent 

patients. Four hundred thirteen patients were included. 45.5% admitted due to pneumonia. 24.6% of patients required 

intubation with an interval time between the initiation of HFNC and intubation being 40 hours (hrs.). The mortality rate was 

17%, and the mean length of stay in PICU was 12 days. One hundred thirty six (35%) patients were immunocompromised. The 

majority admitted because of pneumonia (70%). There was a significant statistical difference in the rate of intubation (35.5% 

vs. 25%, P-value 0.03) and mortality (39% vs. 5.5% with a p-value of <0.0001) between the two groups. However, when 

comparing the mortality rate in the immunocompromised patients only, 81.6% were intubated compared to 14.6% required 

only HFNC (p < 0.05). HFNC seems to be beneficial and tolerable to pediatric populations. Although the 

immunocompromised patients showed expected higher mortality and intubation rate compared to the non-

immunocompromised, the sub-analysis showed that those who required only HFNC had a better survival rate. 
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1. Introduction 

Acute respiratory failure (ARF) is a fatal complication of 

various respiratory diseases requiring invasive mechanical 

ventilation. It is considered a major cause for Pediatric 

intensive care unit (PICU) admission. 

High flow nasal cannula (HFNC) therapy is a noninvasive 

respiratory support that delivers a heated and humidified 

blend of air and oxygen through a nasal prong at a rate above 

or equal of 2 L/ min and provides continuous distending 

pressure [1]. 

It was first used in neonates and premature newborns [2]. 

For the last decades, it has been increasingly applied in PICU 

as respiratory support for children [3, 4]. 

HFNC has various physiological effects. It washouts 

pharyngeal dead space, reduces nasopharyngeal resistance, 

and generates positive expiratory pressure. Delivering 

humidified air provides better tolerance and comfort for the 

patients. In addition, using blended oxygen helps to control 

Fio2 delivery and mucociliary clearance [3-7]. 

Its common uses in pediatric include: acute viral 

bronchiolitis, asthma, post-extubation to avoid re-intubation, 

pneumonia, heart failure, neuromuscular diseases and 

recurrent apneic episodes [3, 4]. 

Barrezueta et al. performed a combined retrospective and 
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prospective cohort study in NICU before and after the 

introduction of HFNC in patients with bronchiolitis. Fifty-six 

neonates were involved in each arm of the study. The main 

finding was a significant reduction in the use of noninvasive 

ventilation (NIV) after the use of HFNC and 2 patients 

required intubation in the pre-HFNC era while none after its 

use [8]. 

Two retrospective observational studies showed that 

HFNC decreased the intubation rate in infants less than 24 

months of age admitted with viral bronchiolitis [9, 10]. 

Several studies were published aiming to assess the 

effect of HFNC use in the length of stay (LOS). Some 

showed no difference in LOS for children with 

bronchiolitis treated with HFNC compared to CPAP [11], 

while other studies did show a reduction in LOS [12, 13]. 

While in acute respiratory failure due to different 

diagnoses other than bronchiolitis in children, a 

retrospective study by Brink et al. showed no decrease in 

LOS using HFNC [14]. 

HFNC seems to be safe, but no clinical safety data is 

present. A case report was published describing severe air 

leak syndrome as a complication of HFNC use in 3 pediatric 

patients requiring intervention and escalation of respiratory 

support [15]. 

In adults, several studies were published about the use and 

efficacy of HFNC for multiple indications. Sztrymf et al. 

showed significant improvement in the respiratory status of 

70% of adult patients admitted to ICU due to ARF using 

HFNC. It was associated with an early reduction of the 

respiratory rate (RR), heart rate (HR), dyspnea score, 

supraclavicular retraction, thoracoabdominal asynchrony, and 

better oxygenation. Absence of a significant decrease in the 

RR, lower oxygenation, and persistence of thoracoabdominal 

asynchrony, after HFNC initiation, were early indicators of 

its failure [16]. 

In an Italian RCT [17], Maggiore et al. randomized 105 

patients to receive either Venturi mask or HFNC as 

respiratory support post-extubation. It showed a significant 

reduction in the reintubation rate (4%) in HFNC compared to 

(21%) in the Venturi mask group. From the available 

literature, it can be affirmed that HFNC seems useful to treat 

and prevent post-extubation hypoxia in adults [1]. 

A multicenter open-label trial, FLORALI study 

published in 2015, showed that treatment with HFNC 

improved survival rate among patients with acute hypoxic 

respiratory failure; even though no difference in intubation 

rate between the study group and the control group who 

used standard oxygen treatment or NIV [18]. In a 

pragmatic open RCT in adults with hypoxia and tachypnea 

presented to a tertiary academic hospital ER in New 

Zealand, HFNC did not decrease the need for mechanical 

ventilation compared to standard oxygen therapy. 

Nevertheless, it was a safe therapy and might reduce the 

need for escalation of respiratory support within the first 

24 hours of admission [19]. 

The effect of HFNC on the LOS in adult patients was 

conflicting in multiple studies. Nagata et al. compared the in-

hospital mortality, ICU /hospital stay, and the need for 

invasive mechanical ventilation (IMV) pre-and-post HFNC 

era. Their study showed that the introduction of HFNC 

decreased ventilator use without affecting the mortality or 

ICU and hospital stay [7]. While Gaunt et al. reported that 

early use of HFNC is beneficial in both medical and trauma 

ICU with a decrease in ICU, hospital stay, and incidence of 

adverse events [20]. 

2. Method 

Our study aims to describe the experience of the PICU unit 

in KFSH&RC, Riyadh- Saudi Arabia, a tertiary care hospital 

with 18 beds and an average of 1000 admissions per year, in 

using HFNC. 

All patients admitted to PICU, from the age of one week 

till the age of 14 years from the First of July 2014 until the 

end of February 2016, who required the use of HFNC, were 

collected. Patients started on HFNC due to increasing oxygen 

requirement and respiratory rate more than 2 SD of their 

normal according to their age were included, while patients 

who required HFNC as a break from BIPAP were excluded. 

Data was collected from Electronic Health Information 

Records by reviewing the variables from the day of starting 

the therapy until its discontinuation. Some patients had 

multiple sessions of therapy at the same admission. It was 

counted as one patient, and each session was included in the 

statistics. All data were kept confidential, and files were 

saved in a personal computer with a password. 

Informed consent was waived due to the retrospective 

origin of the study. 

2.1. Outcome 

The primary outcome is the intubation rate. While the 

secondary outcome targeted the length of stay, duration of 

therapy, and mortality rate in PICU. The use of sedation, 

inotropic supports, and complication rates were included. 

These were compared between two groups of patients: 

immunocompromised and immunocompetent group. We 

defined the immunocompromised group as the group of 

patients who has hematological/oncological, 

immunodeficiency diseases, or who underwent bone marrow 

transplant. Also, the change in the physiologic parameters 

over 2 hours from the start of HFNC were collected and 

analyzed. 

2.2. Statistical Analysis 

Mean with standard deviation and percentage were 

calculated for continuous and categorical variables. For this 

retrospective study, all statistical analysis of data was done 

using the SAS software package, version 9.4 (Statistical 

Analysis System, SAS Institute Inc., Cary, NC, USA). 

Descriptive statistics for the continuous variables were 

reported as mean, and categorical variables were summarized 

as frequencies and percentages. 

Continuous variables were compared by independent 
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Student’s t-test or ANOVA, while the Chi-square test 

compared categorical variables. 

The level of significance was set at p-value < 0.05. 

3. Results 

3.1. Subject Characteristics 

Total Patients admitted to KFSH&RC from July-2014 to 

February 2016 were 1459. Four hundred thirteen patients 

(28.3%) required HFNC during any time of their admission 

period. Twenty-two cases were excluded from the study since 

the use of HFNC was a break from BIPAP. Sixty-three 

(5.3%) patients required multiple episodes of HFNC during 

their admission to PICU. They were weaned gradually to low 

flow nasal cannula. Later on, they required to resume HFNC. 

The decision was made by the treating physician depending 

on the clinical situation of the child. 

Patients’ demographics are summarized in table [1]. 

Surprisingly, 363 of HFNC patients (93%) were female. The 

average age of the patients was 33.3 months (0.5 – 168 m), 

and their average weight was 10 Kg (2 -61 Kg). 

The majority of the admitted patients were from the 

inpatients' floor (193, 49.3%), followed by the Emergency 

department (65, 16%). (table 1) 

Table 1. Demographic characteristics. 

Demographic characteristic 

Gender N % 

Male 28 7.1% 

Female 363 92.8% 

Ambiguous 1 0.25% 

Total 391  

 

 Mean Range 

Age (month) 33.3 0.5 – 168 

Weight (Kilogram) 10 2-61 

Admission area N % 

Inpatient floor 193 49.3 

Emergency Room 65 16.6 

Operating room 63 16.1 

Outside Admission 58 14.8 

Outpatient Suite 12 3.00 

Table 2. Primary disease. 

Primary disease N % 

Cardiac disease 106 27.11 

Post BMT 74 18.92 

Hematology and Oncology 42 10.74 

Metabolic and genetic disease 37 9.46 

GIT and liver disease 35 8.95 

Neurological disease 29 7.41 

Immunodeficiency 20 5.11 

Respiratory disease + Airway 17 4.34 

Solid-organ transplant 6 1.53 

Others (preterm / rena l/ endocrine / rheumatology / 

accident / orthopedic) 
25 6.39 

Table 3. Reason for PICU admission. 

Reason for PICU admission N % 

Pneumonia 178 45.52 

Post Surgery 63 16.11 

Cardiac causes ( heart failure / congenital heart disease) 46 11.76 

Post cardiac surgery 25 6.39 

Non-infectious pulmonary cause 20 5.12 

Sepsis and septic shock 13 3.32 

Bronchiolitis 5 1.28 

Others 41 10.49 

The most common cause of PICU admission was 

pneumonia (178, 45.5%), followed by Post-surgical patients 

(63, 16%) (Table 3). Pneumonia was the most common 

reason to initiate therapy (185, 38%). During the period 

study, 666 (45.6%) patients were ventilated, and 150 

(22.5%) were extubated directly to HFNC. These patients 

contributed to 29% of the studied group. (table 4). 

Table 4. Reason for HFNC. 

Reason for HFNC N 488 % 

Pneumonia (n all) 185 37.91 

Post first extubation 142 29.09 

Non-infectious lung disease 69 14.14 

Increase WOB after extubation 25 5.12 

Cardiac causes 17 3.48 

Post NIV 16 3.28 

Airway disease 10 2.05 

Post second extubation 8 1.64 

Bronchiolitis 6 1.23 

Septic shock 6 1.23 

Others 4 0.82 

There was a wide variation in the primary diagnosis 

among patients. Cardiac diseases, whether structural 

anomalies or heart failure, were the most common primary 

diagnosis (106, 27%) followed by post bone marrow 

transplant (BMT) and Hematology/oncology patients 

(74,19% and 42, 11% respectively) (Table 2). Total 

immunocompromised patients were 136 (35%). 

3.2. Primary Outcome 

In our retrospective study, we considered the requirement 

of intubation to be the primary outcome. One hundred twenty 

patients (24.6%) required escalation to invasive ventilation. 

The time interval between the initiation of therapy to 

intubation was 40 hrs (1- 302 hrs). 

The total number of patients requiring escalation of 

therapy either to invasive or noninvasive ventilation was 152 

(31.1%). 

3.3. Secondary Outcome 

The average length of stay in PICU for patients treated 

with HFNC was 12 days (1-139 days). While the mortality 

rate was 17.1% (67 patients). 

We also studied the physiological parameters (heart rate, 

respiratory rate, saturation, and blood pressure) at the time of 
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starting HFNC and 2 hours after. There was a significant 

improvement in heart rate, respiratory rate, and saturation 

after 2 hours from starting HFNC (P values <0.0001, 

<0.0001, 0.0405, respectively), but there was no significant 

difference in the blood pressure (P-value 0.0673). 

The mean PH at the start of HFNC was 7.37, compared to 

7.55 after 2 hours of therapy (P-value of 0.3). Similarly, there 

was no significant statistical difference in the Pco2 value 

(6.78 vs. 6.8 Kpa, P-value of 0.88). 

We aimed to review the two most common reported 

complications with HFNC, nasal trauma (bleeding or 

irritation) [21], and air leak syndrome based on radiological 

evidence (pneumothorax, subcutaneous emphysema, and 

pneumopericardium) [15, 22]. 

Twenty-nine (6%) of the patients suffered from one of 

these complications. Nasal bleeding was the most 

common and occurred in 18 (3.7%) patients, while air leak 

syndrome occurred only in 10 (2%) patients. 

The delivered high flow might be unpleasant for most 

children as they need time for adjustment. To improve 

tolerance, sedations were utilized in a group of patients. Our 

review showed that 205 (42%) patients were on sedation 

during the HFNC. Almost half of the patients required 

sedative agents were post extubation children. That could be 

explained by the use of multiple regimens for withdrawal 

syndrome. Dexmedetomidine, lorazepam, and chloral 

hydrate, as needed, were the most commonly used agents. 

No major hemodynamic instability was noticed during the 

use of HFNC. Sixty-three (13%) patients were on inotropic 

support while on HFNC. Half of the patients requiring 

inotropes were cardiac patients due to either heart failure and 

cardiogenic shock or post congenital heart surgery, while 22 

(34%) patients on inotropes were diagnosed with septic 

shock. 

Over one-third of the total patients (35%, n=136) were 

immunocompromised. The majority was post-BMT (74, 

54%), followed by hemato-oncology (42, 31%) and primary 

immunodeficiency (20, 15%) patients. 

Most of them were admitted to the PICU due to 

pneumonia (95, 70%), which was as well the most common 

reason for initiating HFNC (93, 67.4%). 

Not surprisingly, intubation rate in immunocompromised 

children was significantly higher than immunocompetent 

patients (49, 35.5% vs 87, 25%, P-value=0.0314). The time 

interval between initiating HFNC and escalating the therapy 

to invasive support was 5 hours earlier in the 

immunocompromised group compared to the 

immunocompetent group (31.72 hrs. vs. 36.48 hrs.) 

Immunocompromised patients had longer stay in PICU 

and higher mortality rate compared to non-

immunocompromised patients (14.7 days vs 11 days) and 

(53, 39% vs 14, 5.5%, P-value < 0.0001) respectively. 

Even more, those patients had higher complication rate 

compared to the others (16, 11.6% vs 13, 3.7%, P-value < 

0.0019). One patient suffered from both complications, while 

3 (18.75%) developed air leak syndrome, and 12 (75%) 

patients complained of nasal irritation or bleeding. 

Interestingly, the requirement of inotropic support was less 

in the immunocompromised group (10, 7.25% vs. 53, 

15.15%, P value 0.0283). Since half of the patients requiring 

inotropes were cardiac patients, it could explain the finding 

mentioned above. There was no statistical difference in the 

requirement of sedation between both groups (56, 40.6% vs. 

148, 42.3%, P-value 0.8086). 

A small sub-analysis was done in the 

immunocompromised group and showed that 49 (35.5%) 

patients required to be intubated compared to 89 (64.5%) 

who required only HFNC during their stay in PICU. The total 

mortality rate was 39% (53 patients). 

Forty (81.6%) patients from the intubated group died 

compared to 13 (14.6%) in the non-intubated group (P-value 

<0.05). It is worth to mention that 11 patients from the latter 

group were signed Do Not Resuscitate (DNR). 

4. Discussion 

Respiratory support is the most common intervention 

provided in any pediatric intensive care unit. High flow nasal 

cannula, a relatively new device in many ICUs, was first 

introduced to neonates as an alternative to nasal continuous 

positive airway pressure (nCPAP) (2). No specific definition 

has yet been established for HFNC. It has been described as a 

device that delivers a humidified, heated and blended mixture 

of air and oxygen at high flow matching the patient’s high 

inspiratory flow during a respiratory distress event [4, 15, 23-

25]. 

A flow higher than 2 liters per minute (lpm) in the neonate 

and > 6 lpm in children are considered high flow [1, 26]. The 

recommended flow in pediatric is 2 L/kg/minute [27, 28], 

higher than that did not show a significant difference in 

clinical outcome; it instead showed more discomfort and a 

more extended stay in PICU [27]. 

High flow nasal cannula has many suggested mechanisms 

through which it affects the respiratory system. 

Nasopharyngeal dead space washout does improve both 

ventilation and oxygenation [5, 29]. More Fio2 will be 

available for the patient to inspire in each breath, and it can 

be titrated to the patient's need [30]. This advantage is 

particularly important in neonates and children who have 

larger anatomic dead space compared to adults [31]. By 

delivering a high flow that matches or exceeds the patient’s 

peak inspiratory flow, the inspiratory resistance will decrease 

and will subsequently help in the work of breathing. In 

addition, the high flow generates a distending pressure that 

will help in recruiting alveoli and improve respiratory 

distress. It will increase the pressure generated during the 

expiratory phase of the respiratory cycle, which will be 

transmitted down the airways to the alveoli and open the 

atelectasis [32]. A flow ≥ 2L/Kg/Min can generate a PEEP of 

≥ 4 cmH2O [33]. However, many factors play a role in the 

degree and maintenance of the generated pressure. The leak 

around the nasal prong and from the mouth affects the 

sustainability of the pressure [33-35]. 

The primary characteristic of the high flow nasal cannula 
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is the delivery of a gas mixture that is heated to around 37 

degrees and humidified up to 100% to the upper airway [29]. 

This provides many potentials. It decreases the injury to the 

respiratory epithelial cells, preserves its function, and 

decreases inflammation [36]. It also maintains and improves 

the mucociliary lung clearance [37], prevents the 

nasopharyngeal bronchoconstriction reflex [38], improves 

lung compliance, and decreases mouth dryness which 

increases its tolerability by the patients [5]. 

Over the last decades, published studies have shown the 

vast varieties of diseases and conditions for which high flow 

nasal cannula can be used [4, 5, 20, 22, 39]. 

Bronchiolitis has been the most studied disease for the use 

of HFNC in pediatric [5]. In our retrospective observational 

study, we showed that HFNC could be used in many 

conditions. Pneumonia (38%), followed by post-extubation 

(29%) were the two most common causes. 

Regarding the primary outcome, our study showed that the 

rate of intubation was around 25%. While the overall 

escalation of therapy (invasive and noninvasive) was 31.1%. 

2.66% was not intubated because of their Do Not Resuscitate 

status, and HFNC was used as palliative therapy. In a 

retrospective study, McKiernan et al. compared the 

intubation rate between two eras: before and after the 

introduction of HFNC. It showed a 68% reduction of 

intubation in infants admitted to PICU with bronchiolitis 

[10]. Schibler et al. conducted a retrospective analysis in all 

infants admitted to PICU, requiring HFNC between 2005 and 

2009, showed an overall reduction in the intubation rate to 

7% compared to their local registry [9]. When comparing 

HFNC to noninvasive ventilation in post extubated infants 

who underwent congenital heart surgery, there was no 

statistical difference in the reintubation rate [40]. In adults, a 

multicenter randomized control trial was conducted in adult 

patients admitted to ICU with hypoxic respiratory failure. It 

compared the rate of intubation among patients receiving 

conventional oxygen therapy, HFNC, and NIV. It showed no 

significant difference in the outcome, but showed significant 

90 days mortality reduction in the group treated with HFNC 

[40]. A meta-analysis done by Zhao, H et al. comparing 

HFNC with conventional oxygen therapy and NIV, showed 

that HFNC is associated with a reduction in intubation rate 

when compared to conventional oxygen therapy (COT) but 

not to noninvasive ventilation (NIV) [41]. Our study might 

have shown a higher than expected intubation rate, and this 

could be related to our patient population since 35% were 

immunocompromised. 

Regarding the mortality rate after the introduction of 

HFNC in adult, a recent systemic review and meta-analysis 

was done by Rochwerg. B et al. showed no reduction in 

mortality rate when comparing HFNC with COT. It also 

concluded that no statistical difference in the length of stay in 

ICU [42]. In pediatrics, there is scarcity in the studies 

assessing the benefit of HFNC in mortality rate and PICU 

length of stay. Some of the studies showed that HFNC does 

not reduce PICU LOS when compared to the time before its 

use [8, 9]. While others showed a significant reduction in 

PICU length of stay (LOS) [10, 13]. In this study, 17% was 

the mortality rate among patients requiring HFNC, and the 

average LOS was around 12 days. 

The use of HFNC is effective in reducing the work of 

breathing and improving many physiological parameters. 

Many studies showed the benefit of HFNC in reducing heart 

rate, respiratory rate, and increasing oxygenation and 

saturation [8-10, 43]. Most of the studies showed 

improvement after 60 to 90 minutes from starting the 

intervention [43, 44]. Our study showed similar results. 

There was a significant statistical difference in heart rate, 

respiratory rate, and saturation within 2 hours from starting 

HFNC, but this was not observed for the blood pressure 

readings. On the other hand, few studies showed significant 

statistical improvement in blood gas parameters: PH and 

PaCO2 [43], while others did not reach a statistically 

significant difference [45]. We showed no significant 

difference in blood gas parameters before and after HFNC. 

This could indicate that the response to HFNC should be 

followed mainly by physical improvement followed by blood 

gas as an adjunct parameter since these factors are the main 

ones that predict HFNC failure and the need to escalate 

therapy. Studies have shown that failure to reduce respiratory 

rate and high pco2 at the start of therapy is indicative of 

therapy futility [43]. 

HFNC has been reported to be well tolerated by the 

pediatric populations with minimal complications. It has been 

preferred over CPAP since it causes less nasal trauma [21]. In 

our study, only 3.7% of the patients showed minimal nasal 

bleeding. On the other hand, only 2% of our studied patients 

developed pneumothorax. Fortunately, air leak syndrome is 

not a common problem in patients using HFNC and has been 

reported in a few studies [15, 22]. 

Immunocompromised patients are a unique subgroup of 

patients, due to their different response to various diseases, 

since their immunity is dysregulated. Respiratory failure was 

the most common reason for PICU admission [46]. This 

group of patients is known to have a high mortality rate, 

especially when admitted to PICU, which approaches 20% 

and will increase up to 42% if the patient requires intubation 

[47] and might even reach up to 60% [48]. So, whether 

avoiding intubation in these patients and initiating another 

noninvasive respiratory support would decrease their 

mortality rate is not yet approved. Some studies showed the 

benefit of NIV with a success rate of 74.2% and a decrease in 

the mortality among pediatric patients with malignancy [49]. 

Nevertheless, in a recent RCT, the early application of CPAP 

showed a higher PICU mortality rate [50]. After introducing 

HFNC and proving its benefit, many adult studies were 

published comparing HFNC, NIV, and conventional oxygen 

therapy in immunocompromised patients. Two studies 

showed the superiority of HFNC over NIV in both intubation 

and mortality rates [51, 52]. While others showed no extra 

benefit of HFNC when compared to COT [51, 53]. This is 

why no recommendation can be made to prefer a device over 

another. An important question arises when using these 

noninvasive devices: when is the appropriate time to consider 



187 Alayed Tareq et al.:  Pediatric High Flow Nasal Cannula Experience in a Tertiary Care Hospital in Saudi Arabia  

 

invasive ventilation? Until now, no definitive answer is 

reached, but most agree that delaying intubation is a risk 

factor for increasing mortality [54, 55]. In our study, one-

third of our patients were immunocompromised; most of 

them (54.4%) were post bone marrow transplant. Most of the 

admissions were due to respiratory causes (70%). We showed 

that there was a significant statistical difference in both 

intubation and mortality rates between the two groups. The 

interval time between initiating the HFNC and the decision to 

intubate was lower in the immunocompromised group by 

almost 5 hours. Despite that, they had a higher mortality rate 

(39%). In a sub-analysis done comparing the mortality rate 

between the immunocompromised group who required 

intubation and those maintained on HFNC only, it showed a 

higher mortality rate in the first group compared to the latter. 

This is consistent with most of the studies that showed a 

higher mortality rate in intubated immunocompromised 

patients [52, 56]. 

5. Limitation 

Our study is a retrospective study. It was conducted in a 

single center. We did not include the PaO2/FiO2 ratio and a 

severity scoring system to classify the severity of the patient's 

illnesses. 

However, our study includes a significantly large number 

of immunocompromised patients and showed that this 

subgroup is more vulnerable and has a higher risk of 

intubation and mortality compared to the other group. This 

would open for more studies including these patients and 

stratifying their risk factors and direct causes of mortality. 

6. Conclusion 

This study showed that HFNC might be beneficial in 

pediatrics by reducing the rate of intubation and improving 

survival rate. HFNC is a well-tolerated device and could be 

considered as an initial respiratory support delivered to 

pediatrics in PICU. 

Immunocompromised patients are different since higher 

intubation, and mortality rates were noticed when compared to 

immunocompetent patients. Nevertheless, when comparing the 

mortality rate among the immunocompromised patients who 

required intubation versus those who maintained on HFNC, it 

showed a higher survival rate in the latter group. This cannot 

be generalized to this subgroup of patients since many other 

factors do contribute to their already high mortality rate. 
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