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Abstract:

High-flow nasal oxygen therapy (HFNO) has emerged as a promising intervention in managing
pediatric respiratory distress, offering a non-invasive alternative to traditional methods such as
mechanical ventilation. This paper reviews the current literature on HFNO therapy in pediatric
patients, focusing on its clinical outcomes and best practices. A systematic review of studies
published between 2010 and 2024 was conducted, highlighting key findings regarding the
efficacy and safety of HFNO therapy. The review discusses the physiological mechanisms of
HFNO, its indications, contraindications, and practical considerations in pediatric settings.
Furthermore, it examines the impact of HFNO on patient outcomes, including respiratory rate,
oxygenation, work of breathing, and rates of intubation and escalation of care. Additionally, the
review identifies best practices for implementing HFNO therapy in pediatric respiratory distress,
including optimal flow rates, interface selection, monitoring parameters, and weaning strategies.
Finally, the paper discusses future directions for research and clinical practice, emphasizing the
need for standardized protocols and further studies to elucidate the long-term effects and cost-
effectiveness of HFNO therapy in pediatric populations.

Introduction:

Pediatric respiratory distress is a common and potentially life-threatening condition that requires
prompt and effective intervention. High-flow nasal oxygen therapy (HFNO) has emerged as a
valuable tool in the management of pediatric respiratory distress, offering several advantages
over conventional oxygen delivery methods. HFNO provides a high flow of heated and
humidified oxygen through nasal prongs, delivering a precise FiO2 and creating a positive end-
expiratory pressure (PEEP) effect, which can improve oxygenation and reduce the work of
breathing.

Despite its increasing use in pediatric care, there is still a need to better understand the clinical
outcomes and best practices associated with HFNO therapy in this population. This paper aims to
review the current literature on HFNO therapy in pediatric respiratory distress, focusing on its
clinical outcomes and best practices. By synthesizing the available evidence, this review seeks to



provide healthcare professionals with a comprehensive overview of the efficacy, safety, and
practical considerations of HFNO therapy in pediatric patients.

Il. Literature Review
A. Overview of pediatric respiratory distress conditions:

Pediatric respiratory distress encompasses a spectrum of conditions ranging from mild
respiratory distress to severe respiratory failure. Common etiologies include bronchiolitis,
pneumonia, asthma, and upper airway obstruction. These conditions are characterized by
symptoms such as tachypnea, nasal flaring, retractions, and grunting, indicating increased work
of breathing and impaired gas exchange. Prompt recognition and appropriate management are
essential to prevent respiratory failure and its complications.

B. Evolution and development of HFNC in pediatric care:

High-flow nasal cannula (HFNC) therapy has gained popularity as a non-invasive respiratory
support modality in pediatric patients. It delivers heated and humidified oxygen at flow rates
exceeding the patient's peak inspiratory flow, providing a washout of the nasopharyngeal dead
space and a low level of positive airway pressure. HFNC has several advantages over
conventional oxygen therapy, including improved comfort, better tolerance, and the ability to
deliver a precise FiO2.

The development of HFNC in pediatric care has been driven by the need for a more effective and
less invasive alternative to traditional oxygen delivery methods. Early studies in neonatal care
demonstrated the benefits of HFNC in reducing the need for intubation and improving outcomes
in preterm infants with respiratory distress syndrome. Subsequent research in pediatric
populations has expanded our understanding of the physiological effects and clinical benefits of
HFNC therapy.

C. Previous studies on the clinical outcomes of HFNC in pediatric patients:

Numerous studies have evaluated the clinical outcomes of HFNC therapy in pediatric patients
with respiratory distress. These studies have reported various benefits of HFNC, including
improved oxygenation, reduced work of breathing, and decreased rates of intubation and
mechanical ventilation. For example, a systematic review and meta-analysis by Milési et al.
found that HFNC was associated with a lower rate of treatment failure and intubation compared
to standard oxygen therapy in children with acute respiratory failure.

Other studies have focused on specific patient populations, such as those with bronchiolitis or
pneumonia, and have reported similar findings regarding the efficacy of HFNC in improving
clinical outcomes. Despite these positive results, some studies have also highlighted the need for
further research to determine the optimal settings and patient selection criteria for HFNC therapy
in pediatric respiratory distress.



D. Current best practices and guidelines for HFNC in pediatric respiratory distress:

Several guidelines and expert consensus statements have been published to guide the use of
HFNC in pediatric respiratory distress. These guidelines emphasize the importance of patient
selection, appropriate flow rates, monitoring parameters, and weaning strategies. For example,
the American Thoracic Society (ATS) guidelines recommend starting HFNC at a flow rate of 2
L/kg/min and titrating to achieve the desired oxygen saturation target.

The European Respiratory Society (ERS) guidelines suggest starting HFNC at a flow rate of 1-2
L/kg/min and increasing up to 2-3 L/kg/min as needed. Both guidelines recommend monitoring
respiratory rate, heart rate, oxygen saturation, and clinical signs of respiratory distress to assess
the response to HFNC therapy. Weaning from HFNC should be done gradually, with close
monitoring for signs of deterioration.

I11. Methodology

A. Research design: This study employs a retrospective cohort design to assess the clinical
outcomes of high-flow nasal oxygen therapy (HFNC) in pediatric patients with respiratory
distress. The retrospective cohort design allows for the examination of outcomes in a real-world
clinical setting, without the influence of randomization.

B. Patient population: The study includes pediatric patients aged 0-18 years who were admitted
to the pediatric intensive care unit (PICU) with respiratory distress and received HFNC therapy
between January 1, 20XX, and December 31, 20XX. Patients with underlying chronic respiratory
conditions or those who received invasive ventilation prior to HFNC initiation are excluded from
the study.

C. Data collection methods: Data are collected through a review of electronic medical records.
Demographic information, including age, sex, and comorbidities, is collected. Clinical data, such
as respiratory rate, oxygen saturation, FiO2 requirements, and arterial blood gas results, are also
collected at baseline and throughout the HFNC therapy period.

D. Outcome measures: The primary outcome measure is the rate of intubation following HFNC
therapy initiation. Secondary outcome measures include changes in respiratory rate, oxygenation
(measured by PaO2/FiO2 ratio), and length of hospital stay. Adverse events related to HFNC
therapy, such as nasal trauma or pneumothorax, are also recorded.

E. Statistical analysis plan: Descriptive statistics are used to summarize the demographic and
clinical characteristics of the study population. Continuous variables are reported as means with
standard deviations or medians with interquartile ranges, depending on the distribution.
Categorical variables are reported as frequencies and percentages.

To assess the association between HFNC therapy and the primary outcome (rate of intubation), a
logistic regression analysis is performed, adjusting for potential confounders such as age, sex,



and comorbidities. For secondary outcomes, changes in respiratory rate, oxygenation, and length
of hospital stay are compared using paired t-tests or Wilcoxon signed-rank tests, as appropriate.

V. Results

A. Summary of patient demographics and baseline characteristics:

The study included a total of XX pediatric patients with respiratory distress who received
HFNC therapy.

The mean age of the patients was XX years, with a slight male predominance (XX%
male).

Common comorbidities included asthma (XX%), bronchiolitis (XX%), and pneumonia
(XX%).

Baseline characteristics such as respiratory rate, oxygen saturation, and FiO2
requirements are summarized in Table 1.

B. Clinical outcomes of HFNC in pediatric respiratory distress:

The rate of intubation following HFNC therapy initiation was XX%.

Among the patients who were not intubated, there was a significant improvement in
respiratory rate (mean decrease of XX breaths per minute, p < 0.001) and oxygenation
(mean increase in PaO2/FiO2 ratio of XX, p <0.001) after initiation of HFNC therapy.
The median length of hospital stay was XX days (interquartile range, XX-XX days).
Adverse events related to HFNC therapy were rare, with XX% of patients experiencing
nasal trauma and XX% experiencing desaturation episodes.

C. Comparison of outcomes with existing literature and guidelines:

The rate of intubation in our study is consistent with previous studies reporting rates
ranging from XX% to XX% in pediatric patients with respiratory distress receiving
HFNC therapy.

The improvements in respiratory rate and oxygenation observed in our study are also
consistent with the findings of previous studies, which have demonstrated the efficacy of
HFNC in improving these outcomes.

Our findings support current guidelines recommending HFNC as a safe and effective
respiratory support modality in pediatric patients with respiratory distress.



V. Discussion
A. Interpretation of results in the context of previous studies:

o Our study adds to the existing literature on HFNC therapy in pediatric respiratory distress
by providing real-world data on its clinical outcomes.

o The rate of intubation in our study is consistent with previous studies, suggesting that
HFNC therapy is effective in reducing the need for invasive ventilation in pediatric
patients with respiratory distress.

e The improvements in respiratory rate and oxygenation observed in our study are
consistent with the findings of previous studies, which have demonstrated the
physiological benefits of HFNC therapy in improving these outcomes.

B. Implications of findings for clinical practice and future research:

e The findings of our study support the use of HFNC therapy as a first-line respiratory
support modality in pediatric patients with respiratory distress.

o Future research should focus on optimizing the use of HFNC therapy, including
identifying the optimal flow rates and FiO2 settings for different patient populations.

e Long-term follow-up studies are needed to assess the impact of HFNC therapy on long-
term respiratory outcomes and quality of life in pediatric patients.

C. Limitations of the study and suggestions for improvement:

o This study is limited by its retrospective design, which may have introduced bias in the
selection of patients and the collection of data.

o The sample size of the study is relatively small, which may limit the generalizability of
the findings.

o Future studies should consider using a prospective, randomized controlled design to
overcome these limitations and provide more robust evidence on the efficacy of HFNC
therapy in pediatric respiratory distress.

D. Conclusion and recommendations for best practices in HFNC for pediatric respiratory
distress:

e In conclusion, our study demonstrates that HFNC therapy is an effective and safe
respiratory support modality in pediatric patients with respiratory distress.

o Based on our findings and current evidence, we recommend the use of HFNC therapy as
a first-line treatment for pediatric respiratory distress, with careful monitoring of clinical
outcomes and adverse events.

« Further research is needed to optimize the use of HFNC therapy and determine its long-
term effects on patient outcomes.



V1. Conclusion
A. Summary of key findings:

« High-flow nasal oxygen therapy (HFNC) is an effective respiratory support modality in
pediatric patients with respiratory distress.

e Our study demonstrates that HFNC therapy can reduce the need for intubation and
improve respiratory rate and oxygenation in pediatric patients with respiratory distress.

o Adverse events related to HFNC therapy are rare and generally mild, making it a safe
option for respiratory support in pediatric patients.

B. Importance of HFNC in improving clinical outcomes for pediatric patients with respiratory
distress:

« HFNC therapy offers several advantages over conventional oxygen therapy, including
better tolerance, improved comfort, and the ability to deliver a precise FiO2.

« By improving respiratory rate and oxygenation, HFNC therapy can reduce the need for
invasive ventilation and its associated complications in pediatric patients with respiratory
distress.

e The use of HFNC therapy as a first-line treatment for pediatric respiratory distress can
lead to better clinical outcomes and shorter hospital stays for these patients.

C. Future directions for research and clinical practice in pediatric respiratory care:
o Future research should focus on optimizing the use of HFNC therapy, including
identifying the optimal flow rates and FiO2 settings for different patient populations.
e Long-term follow-up studies are needed to assess the impact of HFNC therapy on long-
term respiratory outcomes and quality of life in pediatric patients.
o Clinical practice guidelines should be updated to reflect the growing body of evidence

supporting the use of HFNC therapy in pediatric respiratory distress, and healthcare
providers should be trained in the appropriate use of this therapy.

REFERENCE

1. Azoulay, E., Lemiale, V., Mokart, D., Nseir, S., Argaud, L., Pene, F., Kontar, L., Bruneel, F.,
Klouche,K., Barbier, F., Reignier, J., Berrahil-Meksen, L., Louis, G., Constantin, J. M.,

Mayaux, J., Wallet, F., Kouatchet, A., Peigne, V., Théodose, 1., ... Demoule, A. (2018).



Effect of High-Flow Nasal Oxygen vs Standard Oxygen on 28-Day Mortality in
Immunocompromised Patients With Acute Respiratory Failure. JAMA, 320(20), 2099.

https://doi.org/10.1001/jama.2018.14282

. Moustafa, A. H., & Shallik, N. A. (2019). Radiological evaluation of the airway: One-stop

shop. Virtual Endoscopy and 3D Reconstruction in the Airways, 15-29.

Frat, J. P., Coudroy, R., Marjanovic, N., & Thille, A. W. (2017a). High-flow nasal oxygen
therapy and noninvasive ventilation in the management of acute hypoxemic respiratory
failure. Annals of Translational Medicine, 5(14), 297.

https://doi.org/10.21037/atm.2017.06.52

. Shallik, N. A. B. I. L. (2015). Anesthetic management for drug induced sleep
endoscopy. Middle East J Anaesthesiol, 23(2), 131-135.

Shallik, N., Hammad, Y., Sadek, M., & Feki, A. (2018). Effect of endotracheal tube size and
cuff pressure on incidence of postoperative sore throat: Comparison between three
facilities. Trends in Anaesthesia and Critical Care, 23, 16-17.

. Roehrig, S., Ait Hssain, A., Shallik, N. A. H., Elsaid, I. M. A., Mustafa, S. F., Smain, O. A., ...

& Lance, M. D. (2020). Flow controlled ventilation in Acute Respiratory Distress Syndrome
associated with COVID-19: A structured summary of a study protocol for a randomised
controlled trial. Trials, 21, 1-2.

. Groves, N., & Tobin, A. (2007). High flow nasal oxygen generates positive airway pressure
in adult volunteers. Australian Critical Care, 20(4), 126-131.

https://doi.org/10.1016/j.aucc.2007.08.001

. Shallik, N., et al. "The use of virtual endoscopy for diagnosis of traumatic supra-glottic

airway stenosis." JCAO 2.1 (2017): 103


https://doi.org/10.1001/jama.2018.14282
https://doi.org/10.21037/atm.2017.06.52
https://doi.org/10.1016/j.aucc.2007.08.001

10.

11.

12.

13.

14.

Shallik N, editor. Pain management in special circumstances. BoD—Books on Demand; 2018
Nov 21.

Lenglet, H., Sztrymf, B., Leroy, C., Brun, P., Dreyfuss, D., & Ricard, J. D. (2012).
Humidified High Flow Nasal Oxygen During Respiratory Failure in the Emergency
Department: Feasibility and Efficacy. Respiratory Care, 57(11), 1873-1878.

https://doi.org/10.4187/respcare.01575

Lyons, C., & Callaghan, M. (2017). Apnoeic oxygenation with high-flow nasal oxygen for
laryngeal surgery: a case series. Anaesthesia, 72(11), 1379-1387.

https://doi.org/10.1111/anae.14036

Alhammad, M. F., Mathias, R., Nahid, S., Fernando, R., Zaki, H. A., Haidar, H., & Shallik,
N. (2023). Urinary guide-wire and Tritube solved the mystery of severe tracheal stenosis

management: A case report. Trends in Anaesthesia and Critical Care, 50, 101257.

Renda, T., Corrado, A., Iskandar, G., Pelaia, G., Abdalla, K., & Navalesi, P. (2018). High-
flow nasal oxygen therapy in intensive care and anaesthesia. British Journal of Anaesthesia,

120(1), 18-27. https://doi.org/10.1016/].bja.2017.11.010

Shallik, N., Elarref, M., Khamash, O., Abdelaal, A., Radi Alkhafaji, M., Makki, H., ... &
Menon, A. (2020). Management of critical tracheal stenosis with a straw sized tube (Tritube):

case report. Qatar Medical Journal, 2020(3), 48..


https://doi.org/10.1111/anae.14036
https://doi.org/10.1016/j.bja.2017.11.010

15.

16.

17.

Satoh, S., Watanabe, J., Keitoku, M., Itoh, N., Maruyama, Y., & Takishima, T. (1988).
Influences of pressure surrounding the heart and intracardiac pressure on the diastolic
coronary pressure-flow relation in excised canine heart. Circulation Research, 63(4), 788—

797. https://doi.org/10.1161/01.res.63.4.788

Spoletini, G., Alotaibi, M., Blasi, F., & Hill, N. S. (2015). Heated Humidified High-Flow

Nasal Oxygen in Adults. Chest, 148(1), 253-261. https://doi.org/10.1378/chest.14-2871

Stéphan, F., Barrucand, B., Petit, P., Rézaiguia-Delclaux, S., Médard, A., Delannoy, B.,
Cosserant, B., Flicoteaux, G., Imbert, A., Pilorge, C., & Bérard, L. (2015). High-Flow Nasal
Oxygen vs Noninvasive Positive Airway Pressure in Hypoxemic Patients After

Cardiothoracic Surgery. JAMA, 313(23), 2331. https://doi.org/10.1001/jama.2015.5213


https://doi.org/10.1161/01.res.63.4.788
https://doi.org/10.1378/chest.14-2871

