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ABSTRACT 
Objective: To determine the experience regarding current practices of HHFNC in terms of techniques uses, indications and 
complications among severely ill children. 
Material and methods: This prospective online survey was conducted to examine current HHFNC practice in neonatal and 
paediatric intensive care units of the Pakistan. There was no agreement in this survey on how to define HFNC in paediatric 
patients or how to establish or alter flow. An online questionnaire was used for data collection to assess the current HHFNC 
practice in Pakistan. The survey questionnaire was based on information regarding the hospital, HHFNC use, indications, and 
the consequences. Furthermore, questions were raised about individual practice and whether or not HHFNC had been 
established as a safe therapeutic intervention. If a respondent, such as a physician, nurse or the resident had used HHFNC 
before, additional questions have been asked concerning the indications for usage and the weaning procedure. Statistical 
analysis was performed using SPSS version 26.  
Results: The response was received from 204 physicians and nurses. Majority of responders 85% has experienced to used 
HFNC. 63% of the responders have been using HFNC for more than 3 years. Acute respiratory failure was considered a good 
indication for HFNC by all 193(95%). Many Physicians used HFNC initiation and weaning protocol. According to the 
complications the abdominal distension was experienced by 9.8% preteritions, followed by nasal mucosal by 29.4%, irritability 
19.16% and Pneumothorax/Barotrauma experienced by 22.5% of the pediatricians, while sedation have experienced while on 
HFNC by the 15.2% of the participants. According to respondent’s experience the 89% of the parents were satisfied with the use 
of HFNC and 98.5% of physicians recommended to other colleagues. 
Conclusions: As per study conclusion this survey presented the first national assessment of the increasing usage of HFNC as 
a source of oxygen for children, with HFNC being largely acknowledged as a noninvasive and safe technique. There were a 
variety of indicators. This was the first national review of HFNC's expanding usage in paediatric critical care.  
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INTRODUCTION 
The most prevalent reason for admission to a paediatric intensive 
care unit is the acute respiratory distress1. For acute respiratory 
distress, invasive mechanical ventilation is a well-established and 
effective supportive treatment. It is, however, linked to an 
increased risk of nosocomial infections, lung and airway traumas, 
stay in the hospital, and sedation-related consequences.1,2 
Because of the disadvantages and greater risk of complications 
linked to the invasive mechanical ventilation, non-invasive 
respiratory support systems have grown more acceptable.3 
HHFNC becoming more popular as a non-invasive respiratory 
support alternative for newborns and children in intensive care.4,5 
Although high-quality information on the therapeutic efficacy of 
HHFNC compared to traditional low-flow oxygen treatment has 
begun to emerge, HHFNC has recently been adopted into 
paediatric hospitals in UK, primarily for the management of 
bronchiolitis.4 High-flow gas is described as a flow that equals or 
exceeding the participant's inspiratory flow. When compared to 
typical low flow oxygen treatment, the quantity of gas flow through 
to the nasal cannula is restricted due to poor tolerance of the 
patients, as it dries the nasal mucosa and raises the upper airway 
permeability.6 HHFNC minimizes work of breathing and enhances 
ventilation performance through a various mechanisms, including 
nasopharyngeal dead space washout, which improves alveolar 
ventilation, reduced inspiratory resistance linked to 
the nasopharynx, development in conductance and pulmonary 
regulations by providing appropriately warmed and humidified gas, 
and facilities of favorable distending pressure for recruitments of 
lungs.4,7 In children, a suitable the flow rate has been estimated to 
be 1 to 2 L/kg/min up to 10 kg, accompanied by a 0.5 L/kg/mi rise. 
The size of the cannula varies depending on the patient's age and 
weight. Due to the potential of unanticipated spikes in airway 
pressure and the subsequent the risk of an air leak, manufacturers 
recommend that the cross-sectional area of the cannula be no 
more than 50% that of the nares. That implies the cannula's outer 

diameter should be no more than two-thirds the size of the nares.8 
Furthermore, there are no established weaning strategies for 
HHFNC, which might lengthen the stay in hospital. There are 
relatively few observational studies that describe the supportive 
treatment of HHFNC individuals (e.g., nasogastric (NGT) or naso-
jejunal tubes (NJT) vs. oral feeding, aerosol delivery strategies for 
inhalational medicine administration, and sedation while being on 
HHFNC).4,9,10 This method is now gradually being utilized 
throughout all paediatric age groups, with adult cases being 
considered as well. Because of the expanding usage of HFNC in 
paediatric critical care units and the lack of local data, this survey 
has been done to assess the current practices of HHFNC in terms 
of techniques uses, indications and complications experience 
among severely ill children. 
 This prospective online survey was conducted to examine 
current HHFNC practice in the pediatric and neonatal intensive 
care units of the Pakistan. There was no agreement in this survey 
on how to define HFNC in paediatric patients or how to establish or 
alter flow. An online questionnaire was used for data collection 
regarding assessment of the current HHFNC practice, in all over 
the Pakistan. The survey questionnaire was based on information 
regarding the hospital, HHFNC use, indications, and the 
consequences. Among health-care providers, only physicians and 
nurse were included. All the health care providers those were not 
agreeing to share their experience and information were excluded. 
Furthermore, questions were raised about individual practice and 
whether or not HHFNC had been established as a safe therapeutic 
intervention. If a respondent, such as a physician, nurse or 
the resident had used HHFNC before, additional questions have 
been asked concerning the indications for usage and the weaning 
procedure. Statistical analysis was performed using SPSS version 
26.  
 

RESULTS 
There was 204 of the health care providers gives regarding current 
HHFNC practice in the pediatric and neonatal intensive care units 
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from different provinces of Pakistan as 146 (71.6%) from Sindh, 44 
(21.6%) from Punjab, 10 (4.9%) KPK, 4 (2%) from Baluchistan, in 
which 174 (85.4%) used HFNC while 30 (14.7%) had no 
experience. Majority of pediatricians 128 (62.8%) having 
experience of more than three years with HFNC, whereas 76 
(37.2%) having experience less than 3 years. 94.6% physicians 
concentrate on HFNC as a respiratory disease in paediatric, 
according to the proportion distribution in the various types of 
indications. Other applications described included linking to 
intubation and providing respiratory assistance after extubating 
and cardiac failure. Table.1 

 The majority of the respondents 80.3% agreed to feed while 
on a high flow nasal cannula. Only 15% of the respondents used 
sedation on HFNC. 58% followed the HFNC initiation protocol and 
66% of the respondents have the HFNC weaning and escalation 
protocol. According to the complications the abdominal distension 
was experienced by 9.8% preteritions, followed by nasal mucosal 
by 29.4%, irritability 19.16% and Pneumothorax/Barotrauma 
experienced by 22.5% of the pediatricians, while sedation have 
experienced while on HFNC by the 15.2% of the participants. 
According to the 89% of the respondent’s experience the of 
parents were satisfied with the use of HFNC and 98.5% of 
physicians recommended to other colleagues. Table.1 

Table 1: Survey questionnaires characteristics (n=204) 

Variables Frequency % 

 
Province 

Sindh 146 71.6% 

Punjab 44 21.6% 

Baluchistan 10 4.9% 

KPK 4 2.0% 

Health-care Providers Physicians 185 90.6% 

Nurses 19 9.3% 

Well experienced 174 85.3% 

Patients receive respiratory support via HFNC per year 20-50 53 26.0% 

50-100 57 27.9% 

100-200 40 19.6% 

>200 54 26.5% 

Age group of the patients underwent HHFNC administration  <1 year 97 47.5% 

1-5 year 85 41.7% 

>5yr 22 10.8% 

Utilization <100 /year 110 54.0% 

>100/year 94 46.0% 

Protocol Exist: initiation   118 57.8% 

Protocol Exist: weaning or Escalation 135 66.2% 

Indications Acute Respiratory illness 193 94.6% 

Post extubation  101 49.5% 

Cardiac failure  33 16.2% 

Others  23 11.3% 

Estimated complications of HFNC have experienced in hospital till 
present  

None 38 18.6% 

Abdominal distention 20 9.8% 

Irritability 40 19.6% 

Nasal mucosal  60 29.4% 

Pneumothorax/Barotrauma 46 22.5% 

Feeding status  May start NG feed 142 69.6% 

May start oral feed 22 10.8% 

Strictly NPO 40 19.6% 

Sedation have experienced while on HFNC Yes 31 15.2% 

No 173 84.8% 

Parental satisfaction 182 89.0% 

Recommendation to others 201 98.5% 

 

DISCUSSION 
Humidified High Flow Nasal Cannula (HHFNC) is being more 
widely used as a novel kind of respiratory assistance across the 
worldwide. Furthermore, there is a scarcity of data to back up its 
effectiveness and safety.11 This survey has been done to assess 
the current practices of HHFNC in terms experience among 
severely ill children. In this survey respondents showed different 
types of indications among pediatric patients and most of the 
physician’s 193 (94.6%) rely on HFNC for the respiratory illness. 
Other applications described included linking to intubation and 
providing respiratory assistance after extubating, furthermore the 
majority of the respondents 80.3% agreed to feed while on a high 
flow nasal cannula, only 15% of the respondents used sedation on 
HFNC. 58% followed the HFNC initiation protocol and 66% of the 
respondents have the HFNC weaning and escalation protocol and 
according to the 89% of the respondent’s experience the of 
parents were satisfied with the use of HFNC and 98.5% of 
physicians recommended to other colleagues. On other hand 
according to the survey of Hough JL et al11 indicated that HHFNC 
use is extensive and clinical practices are various in Australia and 
New Zealand in 2010, revealing that HHFNC use is prevalent and 
clinical practices are varied. Although there is minimal data to 
support its effectiveness and safety, the most of neonatologists are 

willing to engage in research trials to determine the optimal way to 
provide HHFNC.11 In another survey of Hosheh O et al12 revealed 
that there is widespread support for producing paediatric-specific 
national advice on the use of HHFNC on wards, their survey 
priorities list may be useful in guiding future joint research efforts in 
this field. Despite pediatricians’ acknowledgement of a paucity of 
research on the therapeutic effectiveness and safety of HHFNC, 
over two-thirds of pediatricians in Pakistan are actively utilizing it, 
according to this survey. Many investigations of HFNC treatment in 
children with bronchiolitis have been published.13,14 HFNC 
treatment has also been used for asthma, pneumonia, sleep 
apnea, critical pediatric patient transfer, and post-extubation 
respiratory support, according to research. There are very few 
research on HFNC treatment in the paediatric critical care unit in 
the literature.13 In a retrospective research conducted by Schibler 
et al.15 on critical care cases with viral bronchiolitis, it was 
discovered that individuals' intubation rates fell from 37% to 7% 
when given HFNC medication. Because of the distending pressure 
created by high flow rates, numerous clinicians now regard HFNC 
devices as a potentially less intrusive alternative to nCPAP.16 
There did not inquire about the criteria used to establish HFNC 
failure; nonetheless, it is critical to detect when HFNC is failing and 
escalate to the appropriate level of assistance. When commencing 
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HFNC, the team should establish significant clinical goals and 
escalation criteria, as well as whether NIV, CPAP, or intubation will 
be the next step. In children with asthma, a delay in escalation to 
NIV could be linked to worse results.17,18 In a survey by Sadasivam 
K et al19 reported that the most prevalent reason for employing 
HHFNC was respiratory distress related to bronchiolitis (97.2%), 
following by the asthma (63.9%) and pneumonia (87.5%). Sixty-
eight (94.4 percent) of PICUs used HHFNC as a respiratory 
support while weaning patients off invasive ventilation.19 Above 
survey done to determine whether HHFNC is used in PICUs 
and HHFNC, as previously stated, is safe, well tolerated, and may 
offer a greater oxygen concentration,19 and these findings almost 
similar to this survey and according to that study this was also the 
first nationwide survey to look at how HHFNC is used in Pakistan 
and to identify the challenges that arise from it and according them 
our findings imply that, despite the lack of evidence for HHFNC's 
effectiveness and cost limits, it is nonetheless frequently used and 
regarded safe. 
 

CONCLUSION 
Current survey provided the first national overview of the 
progressively widespread use of HFNC as an oxygen supply for 
children and HFNC observed as widely accepted as a noninvasive 
and safe procedure. There were several different indications. This 
was a first nationwide overview about the expanded use of HFNC 
in pediatric critical care.  
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