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Heated Humidified High Flow Nasal Cannula
(HHHFNC): A non-invasive respiratory support in

Neonates

Dr. Sabina Yasmin

Current practice in neonatology is directed toward the
preference of noninvasive ventilation and limitation of
oxygen exposure. Early use of nasal CPAP either
immediately or after surfactant administration (INSURE
strategy: intubation, surfactant, extubation) has thus been
stronglyrecommendedthroughthe last2 decades."?

High-flow nasal cannula (HFNC) was introduced through
the last decade in adult, pediatric, and perinatal care as
an alternative to other noninvasive ventilatory
interfaces. Its goalis to optimize spontaneous breathing
through the reduction of dead space and the creation of
positive distending airway pressure. High flow nasal
cannula (HFNC) oxygen delivery, also sometimes called
heated humidified high flow nasal cannula (HHHFNC), is
a relatively new non-invasive respiratory support (NIRS)
therapythat seemsto be welltolerated in neonates with
hypoxemic respiratory failure **

Earlier, the introduction of traditional HFNC had a
maximum flow of 0.5-1 L/min for delivery of oxygen by
nasal cannula was setin newborns, ** where a maximum
flow at 2 L/min was used for older children and adults in
order to prevent drying and discomfort of nasal mucosa
and other nasal mucosal complications.6

In the Cochrane Review from 2014, HHHFNC in children
was defined as heated, humidified and blended
air/oxygen delivered via hasal cannula at different flow
rate >2 L/min delivering both light concentrations of
oxygenandpotentiallycontinuousdistendingprocess.7
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Heated Humidified High Flow Nasal Cannula (HHHFNC):

In adults and children, the role of HHHFNC mainly
remains for optimization of oxygen delivery, the impact of
high flow in neonates and infants is, more importantly, the
created PEEP, like CPAP. Major indications for
HHHFENC in neonates are thus the same as for nasal CPAP:
respiratory distress syndrome, post extubation, and
apnea of prematurity.8 Among the various causes of
neonatal intensive care unit (NICU) admission in infants,
respiratory distress remains the mostcommon one.’

However, according to US consortium on safe labor,
approximately 15% of term neonates and 34% of late
preterm infants require NICU admission after birth due to
significant respiratory problems; this is even higher for
preterm infants born before 34 weeks of gestation.10
Respiratory distress syndrome (RDS) is by far the most
common cause of respiratory distress in preterm infants
(50.8%), followed by transient tachypnea of the newborn
(4.3%) and pneumonia/sepsis 13 (1.9%)."

There has been an increased use of nasal continuous
positive airway pressure (CPAP), and avoidance of
intubation and mechanical ventilation due to its
complications, as a primary mode of the treatment for
respiratory distress in neonates.*?

Further, the use of nasal CPAP (NCPAP) in neonates is also
associated with some problems such as diflculty in
maintaining the nasal prongs in the nostrils, diflculty in
positioning the neonate, poor tolerance of the infant to
the apparatus, and nasal trauma (ulceration, necrosis,
and nasal vestibular stenosis).13

To avoid these problems with NCPAP, a newer modality is
being used in the NICUs across the world, the use of
heated and humidified HFNC to provide positive
pressure supportininfants with respiratorydistress.14
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HHHFNC has many effects on respiratory mechanics, by
whichitimproves clinical outcomes such as washout of
anatomic dead space and improved gas mixing in large
airways; heating and humidification of inhaled gas; high
nasal inspiratory flow; generation of positive airway
pressure that results in increased endexpiratory lung
volume; and increased alveolar PO,

Recent advances in HHHFNC usage including enhanced
humidity and improved comfort factors have led to its
widespread use, at times replacing nCPAP in many
neonatal settings. Diverse research work was done
related to safety & eflcacy of HHHFNC with comparison
to nCPAP in different countries but there is limited data
ofsuchtypestudyinBangladesh. Anopen,randomized,
controlled trial was done at Dhaka Hospital, International
Centre for Diarrheal Disease Research, Bangladesh. 1
Children younger than 5 years with severe pneumonia
and hypoxemiareceive oxygentherapyby eitherbubble
CPAP (5 L/min starting at a CPAP level of 5 cm H20),
standard low-flow nasal cannula (90% on room air).
HFENC had an increased risk of treatment failure
compared with nCPAP in infants age 1-6 months with
severe hypoxemia (SpO2 90% on supplemental oxygen.
No significantdifferences were found inintubation rates
and mortality between HFNC and standard oxygen
therapy or nCPAP. HFNC had a lower risk of nasal trauma
compared withnCPAP.*°

In India, one randomized controlled trial in Jaipur,
described that HHHFNC is equally eflcacious to NCPAP
as a primary mode of respiratory support for mild-to-
moderate respiratory distress in preterm infants.
Furthermore, HHHFNC is safer modality than NCPAP in
terms of nasal trauma. Hence, HHHFNC can be used as a
primary modality to treat preterm infants with mild-to-
moderate respiratory distress.”” Moreover, a
Literature review, two reports (2016) described four
serious cases of pneumothorax in children on HFNC; one
2 month old child treated for RSV bronchiolitis. Three
studies have reported abdominal distension in children
on HFENC, indicating that one should be careful with
HFENC in children with intra-abdominal pathology.
Mucosalinjurywithnasalbleedingandulcerationhas 15
beenreported in children on HFNC butin arandomized
control trail including preterm infants below 32 weeks,
nasal trauma was less frequent in the HFNC group thanin
the CPAPgroup.18

Further, in another meta-analysis based on clinical trials
compared eflcacy and safety of high-flow nasal cannula
(HFNC) with continuous positive airway pressure (CPAP)
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as primary respiratory support in preterm infants she
yielding the impact of clinical relevant parameters.
Methods were searched for randomized controlled trials
comparing HHHFNC with CPAP as primary respiratory
supportin preterminfants. Theauthorscommentedthat
the treatment failure was considered as primary outcome
including some adverse events as secondary outcomes.
They concluded that Despite a higher risk of treatment
failure, considering no differenceinintubationratesand
alower rate of nasal trauma using HHHFNC compared
with CPAP, suggest that HHHFNC should be used as

primary respiratory supportin preterm infants.*®

Bottom-line:

Until more evidence is available, HFNC may be used as a
supplementary form of respiratory supportin neonates,
but with a critical approach regarding effective clinical
responses and safety issues relating to early recognition
of treatment failure, particularly when neonates are
managed on HFNC outside of aNeonatal intensive care
unit.
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