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Evaluation of Clinical and Epidemiological Features of Patients Receiving High-

Flow Nasal Cannula Oxygen Therapy in the Pediatric Intensive Care Unit 

Çocuk Yoğun Bakım Ünitesinde Yüksek Akımlı Nazal Kanül Oksijen Tedavisi Alan 

Hastaların Klinik ve Epidemiyolojik Özelliklerinin Değerlendirilmesi 

Osman BÜYÜKŞEN1  Süleyman BAYRAKTAR2   Murat ELEVLİ1  

ÖZ   

 

Amaç: Akut solunum yetmezliğinde solunum desteği yöntemlerinden biri, giderek kullanım sıklığı artan yüksek akımlı nazal kanül 

oksijen tedavisidir (YANKOT). Bu çalışmada, solunum yetmezliği nedeniyle çocuk yoğun bakım ünitesine yatırılan ve YANKOT 

uygulanan hastaların retrospektif olarak değerlendirilmesi amaçlandı.  

Araçlar ve Yöntem: Çalışma retrospektif olarak, Ocak 2015- Aralık 2017 tarihleri arasında çocuk yoğun bakım ünitesinde yatan 

ve YANKOT uygulanmış 104 hasta alınarak yapıldı.  

Bulgular: Çalışmaya katılan hastaların yaşlarının medyan değeri 5 ay olarak saptandı. En sık yatış endikasyonu %97.1 oranında alt 

hava yolu hastalığıydı ve hastaların %52.9’unda tip 1 solunum yetmezliği saptandı. Çocuk yoğun bakımdaki yatış süresi medyan değeri 

7 gün iken, YANKOT uygulama süresi medyan değeri 48 saat olarak saptandı. YANKOT alırken entübe olan hastalarda (%28.8) 

kronik hastalık ve kronik akciğer hastalığı entübe olmayanlara göre belirgin olarak yüksekti (p=0.001, p=0.033, sırasıyla).  Hastalarda 

komplikasyon olarak %8.7’sinde nazal bölgede cilt hasarı, %1.9’unda pnömotoraks geliştiği saptandı. Çocuk yoğun bakım ünitesine 

yatıp YANKOT alırken ölen hastalarda kronik hastalık ve konjenital kalp hastalığı oranları hayatta kalan hastalara göre belirgin olarak 

yüksekti (p=0.043, p=0.003, sırasıyla). 

Sonuç: Son yıllarda çocuklarda solunum yetmezliği tedavisinde kullanılmaya başlanan YANKOT’un sonuçları genellikle yüz 

güldürücüdür. Bununla birlikte bu yeni yöntemde komplikasyonların gelişebilmesi nedeniyle uygulama süresince yakın izlem ger-

ekmektedir.  

 

Anahtar Kelimeler: çocuk; çocuk yoğun bakım ünitesi; solunum yetersizliği; oksijen tedavisi 

 

ABSTRACT 

 

Purpose: One of the respiratory supports in acute respiratory failure (ARF) is high-flow nasal cannula (HFNC) oxygen therapy, 

which is being increasingly used in this study. We aimed to evaluate the patients with ARF who received HFNC oxygen therapy 

in the pediatric intensive care unit (ICU). 

Materials and Methods: The study was done retrospectively in 104 patients who were admitted to the pediatric ICU and received 

HFNC oxygen therapy between January 2015 and December 2017.  

Results: The median age of the patients participating in the study was 5 months. The most common cause of hospitalization was lower 

respiratory disease (97.1%), and 52.9% of the patients had type 1 respiratory failure. The median length of stay in the pediatric ICU 

was 7 days, while the median duration of HFNC oxygen therapy was 48 hours. In patients who were intubated during HFNC oxygen 

therapy (28.8%), the proportions of having a chronic disease and chronic lung disease were significantly higher than those who were 

not intubated (p=0.001, p=0.033, respectively). In terms of complications, nasal skin damage (8.7%) and pneumothorax (1.9%) were 

developed. The proportions of chronic diseases and congenital heart disease of the patients who were admitted to pediatric ICU and 

died after HFNC oxygen therapy were significantly higher than the survivors (p=0.043, p=0.003, respectively). 

Conclusion: The results of HFNC oxygen therapy, which is being increasingly used in the treatment of respiratory failure in 

children, are generally satisfactory. However, due to possible complications, close monitoring is required during the application.  
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INTRODUCTION  

Respiratory support is a frequently used treatment method 

in patients being followed up in the pediatric intensive care 

unit (ICU). This supportive care may be needed in case of 

lung infections, neuromuscular disorders, cardiac prob-

lems, upper airway obstructions, trauma, or post-surgical 

conditions.1, 2 Oxygen therapy can be given to critically ill 

patients hospitalized in pediatric ICU using different meth-

ods. High-flow nasal cannula (HFNC) oxygen therapy is a 

new treatment method that is being increasingly used in all 

age groups ranging from premature babies to adult patients 

in the world and our country.3, 4 

HFNC oxygen therapy is a method of delivering heated 

and humidified air, containing a high concentration of ox-

ygen, to the patient at a specific flow rate through the nasal 

cannula. There is no universally accepted definition of 

minimum flow rate that defines the term "high flow". High 

flow rate is defined as ≥2 L/min in newborns, while it is 

accepted as ≥4-6 L/min for older children.5 By delivering 

the heated and humidified oxygen at a high flow rate, the 

airway resistance and the dead space in the nasopharyngeal 

passage are reduced, ensuring sufficient inspiration and 

better gas exchange. In addition, heating and humidifying 

the air helps to establish effective mucociliary activity, 

prevent insensible fluid loss, and avert the energy loss re-

quired to warm the air. Another advantage of HFNC oxy-

gen therapy is the positive end-expiratory pressure (PEEP) 

it creates in the airways. As a result of this effect, the de-

velopment of atelectasis is prevented by providing suffi-

cient functional residual capacity. However, as the PEEP 

created by the system is not measurable, it has been pre-

dicted that possible complications such as pneumothorax 

may occur due to high pressure.5,6 

In recent years, the use of HFNC oxygen therapy in respir-

atory support in children has increased rapidly, particularly 

in ICUs. However, there is a small number of case reports 

and observational studies related to the use of this new 

method in pediatric ICU.1,7 Questions such as the type of 

respiratory failure that will benefit from the treatment, the 

method to be chosen according to the severity of the pa-

tient, the complications of the method and its effectiveness 

in the case of additional chronic disease await response. 

Therefore, randomized-controlled, prospective studies, in-

cluding more patients, should be conducted.7  

In this study, we aimed to evaluate the indications of 

HFNC oxygen therapy in pediatric ICU, to define the suit-

able patient profile, its effectiveness in patients with 

comorbidities, the necessity of intubation required during 

the application, the effect of the procedure on blood gas 

parameters, the duration of the application and the compli-

cations related to the HFNC oxygen therapy. 

MATERIALS and METHODS 

Patients who received HFNC oxygen therapy in the pedi-

atric ICU of SBU Haseki Training and Research Hospital 

between January 1, 2015 and December 31, 2017 were in-

cluded in the study. The pediatric ICU has ten beds, ten 

ventilators and five HFNC devices. The HFNC oxygen 

therapy was delivered using a high-flow respiratory sys-

tem (Vapotherm®, Exeter, NH, USA). The flow rate was 

set to 2L/kg/min. Fraction of inspired oxygen concentra-

tion (FiO2) was started as 100%, the oxygen saturation was 

kept between 92-97%, and the temperature of the given air 

was set as 36˚C in all patients. 

Demographic data, laboratory results, and radiological im-

ages of patients were analyzed retrospectively. The study 

was designed as a descriptive trial. Patients' age, gender, 

causes of hospitalization, type of respiratory failure, his-

tory of previous chronic diseases, blood gas parameters 

such as pH and pCO2, the method of oxygen delivery be-

fore and after HFNC oxygen therapy, need for invasive 

mechanical ventilation, duration of application, the length 

of stay in the pediatric ICU, complications that developed 

after HFNC oxygen therapy, and survival were recorded in 

a standardized form. 

In terms of admission diagnosis, diseases such as bronchi-

olitis, acute asthma, and pneumonia involving the lung pa-

renchyma were classified as lower respiratory tract dis-

eases, and diseases causing narrowing of the upper airways 

such as croup (laryngotracheobronchitis) were classified 

as upper respiratory tract diseases. The presence of con-

comitant chronic disease in the patients was classified and 

recorded as chronic lung disease, congenital heart disease, 

congenital metabolic, genetic, and neurological/muscular 
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disorders and other diseases. The children were classified 

into two groups due to type of respiratory failure. Type 1 

ARF (hypoxemic) is defined as a low level of oxygen with 

either a normal or low level of carbon dioxide. Type 2 ARF 

(hypercarbic) involves low oxygen with high carbon diox-

ide.   

Since not all patients had arterial catheters, the results of 

capillary blood gas testing, a less invasive and more prac-

tical method for children, were determined. Therefore, 

PaO2 values of blood gas samples were not evaluated. The 

pH and PCO2 levels in the capillary blood gas before and 

four hours after the HFNC oxygen therapy were measured 

and recorded.  

pH levels were classified as follows: 

a. Below 7.25;  

b. Between 7.25 - 7.35;  

c. Between 7.35 - 7.45;  

d. Between 7.45 - 7.55; 

e. Over 7.55, and  

PCO2 values were classified as 

a. Below 35 mm Hg;  

b. Between 35 - 45 mm Hg;  

c. Between 45 - 55 mm Hg;  

d. Between 55 - 65 mm Hg;  

e. Over 65 mm Hg 

Exclusion Criteria of the Patients 

The patients were excluded from the study, if:  

1. The patient was delivered HFNC oxygen therapy in a 

place other than the pediatric ICU, 

2. The patient used other oxygen delivery methods that can 

meet the definition of HFNC oxygen therapy (delivery of 

oxygen with a simple nasal cannula, application of nasal 

continuous positive airway pressure (CPAP),  

3. The patient was intubated at admission and received 

HFNC oxygen therapy after extubation. 

On the other hand, the patients who were intubated during 

HFNC oxygen therapy and those who received HFNC ox-

ygen therapy after extubation were included in the study.   

SBÜ Haseki Education and Research Hospital Clinical Re-

search Ethics Committee approved the study with the num-

ber 01R/2018/23.01.2018. 

Statistical Analysis 

SPSS software (version 15.0; SPSS Inc. Chicago, IL, 

USA) program was used for statistical analysis. Descrip-

tive statistics were given as numbers and percentages for 

categorical variables and as mean, standard deviation, me-

dian, minimum, and maximum for numerical variables. If 

the numerical variables were not normally distributed, in-

dependent groups were compared using the Mann-Whit-

ney U test. Categorical variables were analyzed using Chi-

square Test and McNemar-Bowker Test. The statistical 

significance level of alpha was taken as p<0.05. 

RESULTS 

One hundred and four patients who received HFNC oxy-

gen therapy were included in the study. The demographic 

and clinical characteristics of the patients are given in Ta-

ble 1. 

Table 1. Demographic and clinical characteristics of children who 

received HFNC. 

Parameters 
Mean 

(n=104) 

Age (month), median (min-max) 5 (1-216) 

Sex, (Male), % (n) 65.4 (68) 

*Diagnosis (Lower respiratory tract diseases), 

n (%) 
101 (97.1) 

Chronic diseases  

Cardiac disease, % (n) 32.3 (31) 

Neurologic/ muscular disease, % (n) 25.0 (24) 

Lung disease, % (n) 15.6 (15) 

Inborn errors of metabolism, % (n)   4.2 (4) 

Other diseases, % (n) 12.5 (12) 

Genetic disease, % (n) 10.4 (10) 

Type of Respiratory failure  

Type 1 (Hypoxemic) respiratory failure, % (n) 52.9 (55) 

Type 2 (Hypercapnic) respiratory failure, % (n) 47.1 (49) 

Oxygen delivery method before HFNC  

Mask/nebul, % (n) 95.2 (99) 

Duration of HFNC (hour), median (min-max) 48 (1-576) 

Length of hospitalization (day), median (min-
max) 

7 (2-99) 

Complications  

Pneumothorax, % (n) 1.9 (2) 

Nasal injury, % (n) 8.7 (9) 

Outcome (Mortality), % (n) 6.7 (7) 

HFNC, High flow nasal cannula; CPAP, continuous positive airway pres-

sure. Values are expressed as n (%) and median (min-max) *More than one 

disease has been marked. 

Sixty-eight (65.4%) of the patients were male and 36 

(34.6%) were female. The median age was 5 (min.1-
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max.216) months. Of 104 patients, 101 (97.1%) were di-

agnosed with a lower respiratory tract disease. The most 

common type of respiratory failure among the patients 

who received HFNC oxygen therapy was Type 1 (hypox-

emic) ARF (52.9%). Of patients, 62.5% had at least one 

concomitant chronic disease. The top three chronic dis-

eases were congenital heart diseases (29.8%), neurological 

and/or muscular disorders (23.1%) and chronic lung dis-

eases (14.4%).  

The most common oxygen delivery methods before HFNC 

oxygen therapy were a simple oxygen mask or nebulizer 

mask (95.2%). The median length of stay in the pediatric 

ICU for those who received HFNC oxygen therapy due to 

respiratory failure was 7 (min.2-max.99) days. The median 

time of HFNC oxygen therapy was 48 (min.1-max.576) 

hours. When we compared the pH and pCO2 levels in the 

capillary blood gases taken just before and 4 hours after 

HFNC oxygen therapy, we found that the pCO2 value, 

which was initially above 45 mm Hg, returned to normal 

range (35≤ pCO2 ≤ 45 mm Hg) after therapy in 18 of 49 

(36.7%) patients. On the other hand, pCO2 values of 39 of 

49 (79.6%) patients remained within the normal range, 

while the values exceeded 45 mm Hg in 8 (16.3%) patients 

following HFNC oxygen therapy. There was no statisti-

cally significant difference in pCO2 changes between the 

two groups (p=0.075) (Table 2). 

The changes in the pH value of the capillary blood gas 

taken at the beginning and 4 hours after the HFNC oxygen 

therapy are shown in Table 3. 

Table 2. Progression of pCO2 values in blood gas before HFNC and after the 4th hour of HFNC.   

pCO2 (After 4 hours of HFNC) 

    pCO2 <35 35 ≤ pCO2 ≤ 45 45 < pCO2 < 55 55 ≤ pCO2 < 65 pCO2≥65 Total 

    n % n % n % n % n % n 

pCO2 

(Before  

HFNC) 

        pCO2 <35 3 50.0 3 50.0 0 0.0 0 0.0 0 0.0 6 

35 ≤ pCO2 ≤ 45 2 4.1 39 79.6 6 12.0 2 4.1 0 0.0 49 

45 < pCO2 < 55 0 0.0 17 48.6 16 45.7 0 0.0 2 5.7 35 

55 ≤ pCO2 < 65 0 0.0 1 10.0 5 50.0 3 30.0 1 10.0 10 

pCO2≥65 0 0.0 0 0.0 1 25.0 2 50.0 1 25.0 4 

p=0.075, according to McNemar-Bowker Test HFNC, High flow nasal cannula     

                                                                                                                                 

Table 3. Progression of pH values in blood gas before HFNC and after the 4th hour of HFNC.  

pH (After 4 hours of HFNC) 

    Ph <7.25 7.25 ≤ Ph < 7.35 7.35 ≤ Ph ≤ 7.45 7.45<Ph≤7.55   

    n % n % n % n % Total 

pH  

(Before 

HFNC)  

Ph <7.25 0 0.0 2 40.0 3 60.0 0 0.0 5 

7.25 ≤ Ph < 7.35 2 5.7 12 34.3 21 60.0 0 0.0 35 

7.35 ≤ Ph ≤ 7.45 1 1.6 8 12.7 53 84.1 1 1.6 63 

Ph˃7.55 0 0.0 0 0.0 1 100 0 0.0 1 

p=0.075, according to McNemar-Bowker Test HFNC, High flow nasal cannula

In 24 of 40 (60%) patients whose initial pH value was be-

low 7.35, the pH values came within the physiological lim-

its (7.35 ≤ pH ≤ 7.45) after HFNC oxygen therapy. How-

ever, the pH values of 53 of 63 (84.1%) patients, who were 

within the normal range at the beginning, remained within 

limits, while pH decreased below 7.35 in 9 (14.3%) pa-

tients. There was no statistically significant difference be-

tween the two groups in terms of pH changes (p=0.075).  

While 30 (28.8%) of the patients needed invasive mechan-

ical ventilation during HFNC oxygen therapy, 64 (70.2%) 

of the patients showed clinical improvement and their 

treatment was continued with a simple oxygen mask. In 

our study, 21.8% of the patients with Type 1 (hypoxemic) 

ARF and 36.7% of the patients with Type 2 (hypercapnic) 

ARF were intubated, as they were unable to tolerate HFNC 

oxygen therapy. The length of hospitalization showed no 

significant difference between patients with Type 1 ARF 

and Type 2 ARF (p>0.05).   

Of these 30 patients who were intubated during HFNC ox-

ygen therapy, 4 (13%) were extubated and kept on receiv-

ing HFNC; however, out of necessity, they had to be re-

intubated. Unfortunately, 23.3% (7) of the intubated pa-

tients died. We also examined the situations related to in-

tubation during the HFNC oxygen therapy. In patients who 

were intubated during HFNC oxygen therapy, the propor-

tions of having a chronic disease and chronic lung disease 

were significantly higher than those who were not intu-

bated (p=0.001, p=0.033, respectively) (Table 4).
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Table 4. Comparison of children’s outcome due to intubation. 

Parameters                                                                                                                                                         Intubation  

         Yes  No      p 

Length of HFNC (hour),  

Mean±SD (min-max) 
 31.6±32.1   

(1-144) 

             92.7±105.6 

                (10-576) 
<0.001 

Length of hospitalization (day)  

Mean.±SD (min-max) 
 16.7±10.7   

(3-40) 
              10.4±15.0  
                 (2-99) 

<0.001 

    n  % n % p 

*Chronic diseases 

 26 86.7 39 52.7 0.001 

Lung disease 8 26.7 7 9.5 0.033 

Cardiac disease 11 36.7 20 27.0 0.330 

Neurologic/ muscular disease  10 33.3 14 18.9 0.114 

IEM 2 6.7 2 2.7 0.577 

Genetic disease 4 13.3 6 8.1 0.469 

Other diseases 4 13.3 8 10.8 0.740 

Diagnosis at admission 
Upper airway disease 0 0.0 3 4.1 

0.555 
Lower airway disease 30 100 71 95.9 

Type of respiratory failure 
Type 1 (hypoxemic) 5 16.7 25 33.8 

0.081 
Type 2 (hypercapnic) 25 83.3 49 66.2 

Values are mean (SD) or n (%) and (min-max) HFNC, High flow nasal cannula; IEM, Inborn errors of metabolism 

*More than one disease has been marked 

 

 

Table 5. Evaluation of the factors that affected the survival in patients received HFNC 

Parameters                                                                                                                                                             Outcome 

               Alive  Mortality  p 

Length of HFNC Mean±SD  

(min-max) 
              78.2±97.1  

             (1-576) 
    31.1±25.1  

(2-62) 
 0.083 

Length of hospitalization Mean ±SD 

(min-max) 
              12.7±14.6  

             (2-99) 
 5.9±3.0  

(3-11) 
 0.182 

       n % n %  

Chronic disease       58 59.8 7 100.0 0.043 

 Lung disease 14 14.4 1 14.3 0.999 

 Cardiac disease 25 25.8 6 85.7 0.003 

 Neurologic/muscular disease 23 23.7 1 14.3 0.999 

 IEM 3 3.1 1 14.3 0.246 

 Genetic disease 9 9.3 1 14.3 0.518 

 Other diseases 12 12.4 0 0.0 0.999 

Diagnosis at admission 
Upper respiratory disease 3 3.1 0 0.0 

0.999 
Lower respiratory disease 94 96.9 7 100.0 

Type of respiratory failure 
Type 1 (hypoxemic) 29 29.9 1 14.3 

0.670 
Type 2 (hypercapnic) 68 70.1 6 85.7 

Oxygen therapy before HFNC None 5 5.2 0 0.0 0.999 

 Nebul-face mask 92 94.8 7 100.0  

pH (Before HFNC) 

           Ph <7.25 4 4.1 1 14.3 

0.328 
7.25 ≤ Ph < 7.35 32 33.0 3 42.9 

7.35 ≤ Ph ≤ 7.45 60 61.9 3 42.9 

           Ph˃7.55 1 1.0 0 0.0 

PCO2 (Before HFNC) 

        PCO2 <35 6 6.2 0 0.0 

0.426 

35 ≤ PCO2 ≤ 45 46 47.4 3 42.9 

45 < PCO2 < 55 33 34.0 2 28.6 

55 ≤ PCO2 < 65 9 9.3 1 14.3 

        PCO2≥65 3 3.1 1 14.3 

Complications 
Pneumothorax 2 2.1 0 0.0 

0.999 
Nasal injury 9     9.3 0 0.0 

Values are mean (SD) or n (%) and (min-max) HFNC, High flow nasal cannula
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When we investigated the complications that developed 

during HFNC oxygen therapy, we found that 93 (89.4%) 

of the patients did not develop any complications, while 9 

(8.7%) had skin damage in the nasal area, and 2 (1.9%) had 

pneumothorax.  

The proportions of chronic diseases and congenital heart 

disease of the patients who were admitted to pediatric ICU 

and died after HFNC oxygen therapy were significantly 

higher than the survivors (p=0.043, p=0.003, respectively) 

(Table 5). Among all patients, 6.7% of them died after be-

ing admitted to the pediatric ICU.  

DISCUSSION 

In this retrospective descriptive study, we found that 

HFNC oxygen therapy has been widely used in type 2 ARF 

as often as type 1 ARF. One of the most important steps in 

the treatment approach to ARF is oxygen therapy. Oxygen 

delivered under appropriate conditions and with proper 

methods not only accelerates the healing process of the 

disease but also reduces mortality and morbidity by pre-

venting the worsening of the current situation.8 

Recently, many invasive and non-invasive methods have 

been developed regarding the method of oxygen delivery. 

Non-invasive methods are preferred as much as possible 

because invasive methods extend the duration of hospital 

stay and are more susceptible to the development of com-

plications.1,9  It has been emphasized that in order to get 

the most benefit from the oxygen to be delivered, it should 

be humidified, heated and given the concentration that the 

patient required.5,10,11 In addition, considering that the flow 

rate of the supplied air can also increase the efficacy of the 

treatment, high-flow oxygen delivery methods have been 

developed.1,7 

HFNC oxygen therapy is an oxygen delivery method that 

is being increasingly used in various age groups and in in-

patient pediatric wards, emergency departments and 

ICUs.3,4 Even though it is frequently used, the number of 

studies investigating its indications, efficacy and safety has 

not reached the desired level yet. In our study, HFNC ox-

ygen therapy was used in all pediatric age groups ranging 

between 1-216 months who were admitted to the pediatric 

ICU. It has been shown that HFNC oxygen therapy can be 

used effectively in children with pneumonia, bronchiolitis, 

asthma, cardiogenic and pulmonary edema.7,12,13 Most of 

our patients had lower respiratory tract infections, depend-

ing on the unit where the study was conducted. If the study 

was planned in the emergency department, upper respira-

tory tract infections might be the leading disease. It has 

been reported that the HFNC oxygen therapy can increase 

the success proportion of treatment for ARF, especially if 

it is given in the early period.3,14 Although some studies 

have shown its benefits after extubation, exacerbation of 

chronic respiratory failure, and Type 1 (hypoxemic) res-

piratory failure, the studies on the efficacy of HFNC oxy-

gen therapy in children with ARF is limited.15 Our study 

group consisted of both Type 1 and Type 2 ARF. There 

were studies on the use of HFNC oxygen therapy in cases 

of hypoxemic (Type 1) ARF.1,6,7 HFNC oxygen therapy 

has been shown favorable benefits in adults, though there 

was no strong evidence about the utility of HFNC for type 

1 ARF in children.16 The results of our study also showed 

that HFNC could be beneficial in the cases of hypercapnic 

(Type 2) ARF in children. Accordingly, prospective, ran-

domized-controlled trials which will investigate the effi-

cacy of HFNC oxygen therapy on Type 2 ARF and con-

comitant diseases in pediatric patients are needed.17 

Studies have shown that HFNC oxygen therapy reduces 

the need for intubation by 8-19% in patients with 

ARF.17,18. Another study has reported the proportion of in-

tubation as 20% in patients who received HFNC oxygen 

therapy due to ARF.15 The patients with Type 1 and Type 

2 ARF have been shown no significant difference accord-

ing to intubation proportions and length of hospitalization 

in our study. A study of adult patients with hypoxemic res-

piratory failure found higher partial pressure of oxygen 

(PO2) concentrations when managed with HFNC com-

pared with oxygen delivery using a face mask.19 At this 

point, close monitoring seems an essential component of 

the proper use of HFNC.    

It has been reported that 78.7% of patients, who underwent 

non-invasive ventilation, had a concomitant chronic dis-

ease, and the most common comorbidities were chronic 

neurological, neuromuscular and congenital metabolic dis-

orders and congenital heart diseases.9 In a study of 

Yurtseven and Saz, 53% of patients had chronic diseases, 
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and the most common one was neuromuscular disease. We 

also found similar proportions in our study, except cardiac 

diseases were in the first place. They reported that there 

were not statistical differences between patients, who have 

a chronic disease or not, in treatment failure and intubation 

proportion.20 Unlike their study, we demonstrated that in 

patients who were intubated due to failure of HFNC oxy-

gen therapy, chronic lung disease was the most common. 

Therefore, we can suggest that one should not be insistent 

on HFNC oxygen therapy in children with chronic lung 

disease and that non-invasive or invasive mechanical ven-

tilation should be started earlier. 

Blood gas monitoring is considered to be one of the most 

important parameters in the assessment of respiratory sup-

port, especially in evaluating the efficacy of the adminis-

tered oxygen. Baudin et al.21 mentioned that HFNC im-

proved pH and PCO2 levels in children aged between 1-

18 years old. Oto et al.15 have used HFNC oxygen therapy 

in 50 patients admitted to the pediatric ICU due to hypox-

emic ARF. They have shown that the treatment has signif-

icantly decreased the heart and respiratory rates of the pa-

tients. The levels of sPO2 have decreased between the 

baseline and 30-minute, but they have remained similar 

between the 30th minute and the 12th hour.15 They have not 

reported any significant changes in pH, PaCO2, paO2, SBP, 

and DBP values of the patients.15 Testa et al.17 have com-

pared the conventional oxygen therapy with HFNC oxy-

gen therapy in a group of 89 pediatric patients that under-

went cardiac surgery, and they have reported that there was 

no difference between the two groups in terms of PaCO2 

values and re-intubation rates, while PaO2 values were 

higher in the HFNC oxygen therapy group. In our study, 

we showed that the patients whose pCO2 values were 

closer to the physiological limit returned to normal more 

frequently after the HFNC oxygen therapy. Even though 

there was no statistically significant difference, we found 

that pH values were improved after HFNC oxygen ther-

apy. Prospective studies involving a larger number of pa-

tients may help classify patients according to their age and 

chronic disease so that blood gas parameters can be used 

to determine which patients will benefit from treatment. 

In studies showing the beneficial effects of HFNC oxygen 

therapy, the complications have not been mentioned ade-

quately. Capan et al.18 have reported a case of pneumotho-

rax who received HFNC oxygen therapy due to respiratory 

failure. Hegde et al.22 have published three cases in which 

pneumothorax and pneumomediastinum developed, and 

one patient was lost during HFNC oxygen therapy. 

Koksoy et al.9 have reported a case of pneumothorax in 

one of fourteen patients who received HFNC oxygen ther-

apy. Inappropriate use of nasal cannula, inadequate seda-

tion, and patient’s adaptation problems have been sug-

gested as the causes of these complications.9,18,22 Another 

study has reported that, when compared to nasal CPAP, 

HFNC oxygen therapy did not make a significant differ-

ence in terms of complications such as treatment failure, 

pneumothorax, intraventricular bleeding, and acidosis.23 

In our study, we detected pneumothorax and skin damage 

in the nasal area in a few patients. None of the patients died 

due to complications of HFNC oxygen therapy. Close 

monitoring in ICU and early intervention (e.g., intubation 

and chest tube) before clinical deterioration may have pre-

vented death due to complications, such as pneumothorax. 

Lin et al.24 reported that there had been no differences in 

length of hospitalization, duration of oxygen therapy, intu-

bation rate, and adverse events between children who re-

ceived HFNC or other oxygen therapies. Another study 

showed that using HFNC oxygen therapy has increased the 

pediatric ICU stay.25 In our study the length of pediatric 

ICU stay was widely distributed due to the characteristics 

of the patients.  

Mortality is higher in patients with metabolic acidosis 

(pH<7.25) and hypercarbia (PaCO2> 65 mmHg). This sug-

gests that other invasive and non-invasive respiratory sup-

port methods should be considered primarily in patients 

with significant acidosis and high PaCO2 values instead of 

HFNC.  

 There were some limitations in this study. This was a 

small retrospective, descriptive study that evaluated the 

data of patients who received HFNC oxygen therapy in our 

pediatric ICU only in the past two years. Due to the study 

nature, we could not compare the HFNC oxygen therapy 

with other therapy options.  
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The results of HFNC oxygen therapy, which is being in-

creasingly used in the treatment of ARF in children, are 

generally satisfactory. However, due to possible compli-

cations of nasal skin damage and pneumothorax, close 

monitoring is required during the application. Further tri-

als might focus on the development and validation of 

models with traits predicting success or failure of HFNC 

in children, aiding earlier recognition of those likely to 

succeed or require invasive ventilation.   
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