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Abstract: In the last few decades, different de-
vices for oxygen application have become available, 
such as low flow systems, high flow systems (HFNO), 
and non-invasive ventilation (NIV). They are widely 
applicable and have many advantages as well as dis-
advantages. HFNO modalities decrease dead space, 
improve alveolar ventilation, and apply oxygen up to 
60 l/min, delivering it humidified and heated opposite 
NIV, which increases anatomical dead space, main-
tains adequate minute ventilation, and is used in more 
conditions than HFNO, etc.

In our research, we included 12 articles. The study 
was conducted using literature published up from 
2013 to July 2020. In our research we used following 
keywords: ‘non-invasive ventilation’, ‘high-flow nasal 
oxygen’, ‘advantages’, ‘disadvantages’, ‘COVID-19’.

The HFNO system appears to be more success-
ful than standard oxygen treatment and non-inferior to 
NIV. It is simple, easy to apply but still insufficiently 
researched. More research is needed in the future on 
the benefits and disadvantages of the HFNO system.

Keywords: HFNO, NIV, COVID-19, advantages, 
disadvantages.

INTRODUCTION

Various oxygen application devices, such as low 
flow systems (basic facemask, nasal cannula, non-re-
breathing reservoir mask) and high flow systems 
(high-pressure oxygen and air sources, and air-oxygen 
blender, or a high-flow “Venturi” mask), have been 
available in recent decades. Alternatives to traditional 
oxygen therapy include high-flow nasal oxygen ther-
apy (HFNO). HFNO is more sophisticated than the 

Venturi mask, which operates on the Bernoulli prin-
ciple and offers a flow of 30-50 l/min of oxygen and 
air, with an inspiratory oxygen fraction (FiO2) rang-
ing from 24 to 60%. HFNO can supply up to 60 l/min 
of heated and completely humidified gas with a FiO2 
range from 21% to 100% (1). The main indications for 
HFNO are de novo hypoxemic acute respiratory fail-
ure (ARF), in the periods before intubation, prevention 
of post-extubation ARF, and in immunocompromised 
patients (2). HFNO has several physiological benefits, 
including reduced exertion of breathing, the formation 
of various levels of positive airway pressure (PEEP), 
the release of a steady FiO2, enhanced mucociliary 
clearance, patient comfort, and the washout of pharyn-
geal dead space (1). It is crucial to notice that mea-
suring the basic parameters of the respiratory system 
is extremely important for assessing its functionality 
and capacity during a greater or lesser load (3). On 
the other side, non-invasive mechanical ventilation 
(NIV) represents ventilatory support with positive air-
way pressure, where the endotracheal tube, laryngeal 
mask, or endotracheal cannula are not used to secure 
the airway. The use of an oronasal mask for NIV is a 
common practice in both clinical and homecare me-
chanical ventilation. The system can be used to treat 
a variety of conditions, including ARF and chronic 
respiratory failure (CRF) caused by exacerbation of 
chronic obstructive pulmonary disease (COPD), neu-
romuscular illnesses, heart failure, immunocompro-
mised individuals, high-risk surgical operations, and 
respiratory insufficiency following elective extubation 
(4, 5). We will discuss the advantages and disadvan-
tages of HFNO and NIV and examine their imperfec-
tions and their use in COVID-19 infection.
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MATERIAL AND METHODS

We selected substantial studies from databases of 
PubMed, Embase, and Cochrane library. The follow-
ing keywords were used: ‘non-invasive ventilation’, 
‘high-flow nasal oxygen’, ‘advantages’, ‘disadvantag-
es’, ‘COVID-19 infection’. Headlines, abstracts, and 
full-text articles of possibly useful studies were inde-
pendently checked by two researchers. We analyzed 
papers published in English and Serbian language. 
The study was conducted using literature published up 
from 2013 to July 2020. In our research, we included 
12 articles.

Comparison and advantages 
of HFNO and NIV
HFNO has shown many advantages over con-

ventional devices with low oxygen flow. Devices with 
low oxygen flow can deliver up to 15 l/min of oxygen 
without the ability to heat and humidify it. The HFNO 
system can apply oxygen up to 60 l/min, delivering 
it humidified and heated. The ability of the system to 
humidify and heat the delivered gas has been shown 
to have a significant physiological effect, especially in 
critically ill patients. As we mentioned in the introduc-
tion, FiO2 in HFNO is between 21%-100%, while in 
low oxygen systems, FiO2 is inconstant and generally 
lower than expected. In addition to the physiological 
advantages, HFNO also has an advantage in how ox-
ygen is delivered. Compared to a basic facemask or 
nasal cannula, an air/oxygen blender, active heated 
humidifier, single heated circuit, and high-flow nasal 
cannula (HFNC) give greater respiratory support, no-
tably the HFNC, which produces medicinal gases at a 
higher flow and with more predictable FiO2 than other 
devices in this group. According to some writers, while 
this open circuit cannot provide high-end expiratory 
pressure, it does produce PEEP and may raise end-ex-
piratory lung volume (EELV). Many differences can 
be seen when comparing NIV with HFNO. According 
to the general literature data, NIV has more indications 
for usage than HFNO, however, the primary difference 
between these two modalities is in the interface. HF-
NC interfaces reduce anatomical dead space, whereas 
NIV interfaces increase it. When the circuit is open, 
however, HFNC cannot actively increase tidal volume 
since there is no effective inspiratory push or expirato-
ry pull (VT). HFNC not only reduces anatomical dead 
space but also enhances alveolar ventilation. Because 
of these advantages, which compensate for some of 
the shortcomings of traditional oxygen delivery sys-
tems, and the apparent physiological benefits, the use 
of HFNC for critically sick people has been steadily 
rising. On the other hand, to guarantee proper minute 

ventilation, minute volume was “manipulated” during 
invasive (MV) or non-invasive (NIV) ventilatory sup-
port, particularly for patients with COPD exacerba-
tion, where NIV has been the recommended primary 
modality for breathing support since it enhances in-
spiratory VT and maintains optimal alveolar ventila-
tion, but in certain patients, NIV is inapplicable due to 
inadequate tolerating masks. According to data from 
various studies, one of the crucial advantages is that 
HFNO is simple and easy to use and can reduce the use 
of mechanical ventilation (6). Some authors compared 
the effects of HFNO versus NIV, emphasizing the pri-
mary goal. In one study involving 310 medical inten-
sive care units (ICU), the primary endpoint was intuba-
tion, and results showed lower rates in the subgroup of 
patients with a PaO2/FiO2 200 mmHg (7), while in an-
other involving 49 medical ICU, NIV+HFNO showed 
higher values of SpO2 during intubation in comparison 
to the primary endpoint- lowest SpO2 during intubation 
(8). In one randomized controlled trial (RCT) where 
the primary goal was to calculate intubation rate, data 
showed a lower intubation rate with HFNO than with 
NIV and standard oxygen therapy (9).

Disadvantages

According to research data, HFNO should be 
avoided in those patients where NIV is also contrain-
dicated. The crucial point to remember when utilizing 
an HFNC is that recourse to more invasive care may 
be delayed, which may be harmful in patients with re-
spiratory instability, therefore in ARF, extended efforts 
with HFNC may postpone intubation with negative ef-
fects (10). Instead, following NIV, its advantages and 
disadvantages are more researched and better known 
to the professional public. Leakage is a well-known 
disadvantage of NIV. Although bridge fans have NIV 
modes with customized alarm settings, it is unclear 
how much ventilation is supplied to patients. The 
measurement of end-tidal carbon dioxide is untrust-
worthy, and changes to the fan setting may enhance 
and decrease ventilation by increasing the amount of 
leakage. What further exacerbates the leakage is the 
insertion of a nasogastric tube in patients on NIV to 
reduce gastric pressure and the possibility of aspira-
tion of the contents. The burden for the nurse is also a 
pivotal disadvantage of NIV in ICU. Patients on NIV 
require continual attention and particular care, which 
is not a problem as long as the attending nurse has pri-
or expertise and is solely assigned to NIV patients. A 
lack of care may increase the risk of deterioration of 
the patient’s condition (11), while other authors also 
described drying cornea, conjunctivitis, aerophagia, 
and skin lesions (5).
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The use in COVID-19 infection
According to Northern Devon Healthcare (NHS), 

the use of HFNO in suspected or proven COVID-19 
infection is not recommended since it is a high-risk 
aerosol-generating therapy that is also hazardous to 
the staff (12). Although there are clear contraindica-
tions for its use, many researchers have tried HFNO to 
treat this pandemic. They discovered that HFNO pro-
vides a high concentration of oxygen, can reduce the 
need for intubation in COVID-19 patients, can reduce 
the length of intensive care unit stay and complica-
tions associated with mechanical ventilation, and can 
achieve apneic oxygenation in patients during airway 
management. Because HFNC can create aerosols, the 
treatment should be performed in a negative pressure 
room, and where this is not practicable devices should 
be housed in a single room (13). The role of NIV is 
well-known in treating COVID-19 patients, and its 
benefit is reflected in the reduced risk to healthcare 
professionals by eliminating the need for intubation, a 
potentially highly contagious procedure (14).

CONCLUSION 
According to published statistics, the HFNO sys-

tem appears to be more successful than traditional ox-
ygen treatment and non-inferior to NIV. It is simple to 
implement, yet it has received limited investigation. 
Although its use in COVID-19 infection is prohibited 
by the NHS, many researchers have dared to apply it 

by describing the positive effects of its use. However, 
all of this is still an under-explored field that poses a 
challenge for future research.
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U poslednjih nekoliko decenija različiti uređaji za 
primenu kiseonika su dostupni, kao što su nisko pro-
točni, visoko protočni system (HFNO) i neinvazivna 
ventilacija (NIV). Rasprostranjeni su širom sveta i ima-
ju mnogo prednosti, ali i svojih mana. Neke od koristi 
visoko protočnih sistema su: smanjivanje anatomski 
„mrtvog“ prostora, poboljšanje alveolarne ventilacije 
i sposobnost primene protoka kiseonika od 60 l/min, 
isporučujući ga vlažnog i zagrejanog, za razliku od 
modaliteta neinvazivne ventilacije (NIV) koja ima širu 
primenu u odnosu na visoko protočne uređaje, dovo-
di do porasta anatomski „mrtvog“ prostora, održava 
adekvatnu minutnu ventilaciju itd. U naše istraživanje 

smo uvrstili podatke iz 12 članaka. Koristili smo liter-
aturu publikovanu u periodu od 2013. do jula meseca 
2020. godine. Za pretraživanje literature koristili smo 
sledeće ključne reči: ‘neinvazivna ventilacija’, ‘visoko 
protočna kiseonična terapija’, ‘prednosti’, ‘mane’, 
‘COVID-19‘. Visoko protočni kiseonik je superiorni-
ji u odnosu na nisko protočni, ali i dalje inferioran u 
odnosu na neinvazivnu ventilaciju. Jednostavan, lak 
za primenu, ali i dalje nedovoljno istražen. Neophod-
no je u budućnosti više istraživanja o primeni visoko 
protočne kiseonične terapije, njenih prednosti i mana.

Ključne reči: visoko protočni, neinvazivna venti-
lacija, COVID-19, prednosti, mane.
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