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Objectives. Non-invasive ventilation use is increasing in patients from acute respiratory failure. 
However, nutritional assessment and medical nutritional therapy are often missed and patients 
may be frequently underfed. This review evaluates the tools for nutritional screening and as-
sessment, assesses the use of medical nutritional therapy in various techniques of non invasive 
ventilation and suggested tools to improve this therapy.
Methods, results. A review of the literature was performed to evaluate the tools available to de-
fine malnutrition and determine the energy needs of patients requiring non invasive ventilation. 
Energy and protein intake was assessed in 16 recent papers. High Flow Nasal Cannula Oxygen 
therapy and non invasive ventilation using mask were described and nutritional therapy deter-
mined in each condition.
The Global Leadership International Malnutrition Assessment seems to be the best assessment 
to be recommended. Energy expenditure is optimally obtained by indirect calorimetry. Patients 
with Non invasive ventilation are even more underfed than patients receiving High Flow Nasal 
Cannula Oxygen therapy.
Conclusions. A better determination of malnutrition, a more adequate energy requirement and an 
improved energy and protein administration are required in patients with acute respiratory failure 
treated with non invasive ventilation.
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Introduction

In patients with acute respiratory failure, respiratory support options include non-inva-
sive ventilation and high flow nasal cannula oxygen therapy (HFNC) 1. However, when 
these procedures are used for a prolonged time, the question of “to eat or to breath” 2 
or the indication of nutritional therapy is raised. In patients with pending indication of 
intubation or risks of aspiration, physicians are hesitating to encourage oral or enteral 
feeding. The apparent reluctance to provide nutritional support during NIV may have 
several explanations. NIV support may not always be successful in preventing the re-
quirement for endotracheal intubation and predicting which patients will deteriorate 
may not be straightforward. Thus, a nil-per-os order is commonly given in the event that 
intubation will be subsequently required. The presence of a nasogastric tube (NGT) may 
result in air leakage and compromise the effectiveness of NIV. While this problem may 
be circumvented with special NIV masks with a port for NGT, these are not always avail-
able and are costly. Positive pressure ventilation through a face mask also results in the 
stomach being dilated with air. The consequent gastric distention may adversely affect 
diaphragmatic function, further compromising the respiratory condition and resulting in 
endotracheal intubation. Patients who are allowed to have an oral diet may deteriorate 
when they remove the NIV in order to eat, thus resulting in deranged respiratory func-
tion. NIV is also used to prevent reintubation after extubation. During this period, oral 
intake is known to be as low as around 650 kcal/day  3. After extubation, swallowing 
disorders (SD) may impair the return to normal food intake and moderate/severe SD are 
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associated with a higher rate of regurgitation, pneumonia, length 
of stay 4. In this review we intent to describe tools to screen and 
assess malnutrition, show the nutritional facts related to lack of ad-
ministration of nutritional adequacy in terms of energy and protein, 
elaborate about the obstacles and suggest a comprehensive ap-
proach to optimize nutrition in patients with non invasive ventilation 
(NIV) and high flow nasal cannula (HFNC) oxygen therapy.

Nutritional assessment

Malnutrition has been defined by the European Society for Clinical 
Nutrition and Metabolism (ESPEN) 5 and a recent Global Leadership 
Initiative on Malnutrition (GLIM) has been proposed 6 and validated 
in various conditions including intensive care patients 7. Patients with 
acute respiratory distress are acutely ill and therefore according to 
the MUST or the NRS 2002 screening tools  8,9 are at risk of mal-
nutrition. Following the GLIM assessment tool, there is a need for 
one phenotype and one etiological criteria to diagnose malnutrition 
(Fig. 1). This easy and quick approach allows the health professionals 
to defined the level of malnutrition of patients with respiratory failure. 
Patients that are recognized to suffer from moderate or severe mal-
nutrition will require nutritional therapy.

Energy and protein

Energy requirements are difficult to determine using predictive equa-
tions 10. Many equations are over or underestimating the energy ex-
penditure when compared to measured energy expenditure obtained 

by indirect calorimetry 11. In almost all the diseases, predictive equa-
tions are inaccurate 12. When NIV is used, energy expenditure may 
decrease when compared to spontaneous ventilation as described 
in Amyotrophic Lateral Sclerosis  13. Indirect calorimetry is the gold 
standard for determination of energy requirements 14. The technique 
can also be used when patients are receiving NIV 15. HFNC O2 ther-
apy does not allow indirect calorimetry measurements due to too 
high concentrations of FIO2. When energy target is determined, it is 
advisable to administer 30% of the energy target on day 1, 50% on 
day 2 and 70% on day 3, progressing to 100% around day 5 to 7 14. 
Protein administration should be increased progressively to reach 
1.3 g/kg/d. Oral diet is preferred but if not achieving the target, oral 
intake should be replaced by enteral feeding or if not possible par-
enteral nutrition 14. Over and underfeeding should be avoided, since 
both increase risks of complication and mortality. Prokinetics such 
as metoclopramide or erythromycin can be used to improve gastric 
emptying and tolerance of enteral feeding.

HFNC Oxygen therapy

In a survey exploring the attitudes of health professional regarding 
nutrition in patients treated with HFNC O2 therapy 16, in 284 patients, 
more than 80% had no nutritional protocol. Health professionals 
(84%) though that patients can be fed orally except in case of immi-
nent intubation. Need for a swallow examination before eating was 
expressed in 46.7% of the cases but this number increased when a 
speech therapist felt it was necessary (77.7%). In an observational 
study performed in our unit in patients receiving HFNC O2 therapy 

Figure 1. GLIM (Global Leadership Initiative on Malnutrition) assessment of malnutrition (from Cederholm et al., J Cachexia Sarcopenia Muscle 2019) 
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mainly after extubation, the energy and protein intakes were very 
poor regardless of the nutrition route of administration  17. The fear 
of aspiration may explain this low nutritional intake. Recently a new 
enteral nutritional platform was developed using a nasaogastric tube 
equipped of sensors detecting reflux and preventing aspiration by the 
inflation of an esophageal balloon. This device was explored to de-
termine the rate of massive and minor refluxes in patients receiving 
HFNC O2 therapy. In a first reported case report 18, we showed that 
the number of refluxes were much higher in patients with HFNC in 
comparison to a period of intubation and mechanical ventilation. We 
reached the same conclusions in a series of 10 patients, showing 
that HFNC was associated with a significant larger GRV  19. A pro-
spective randomized study showed that the use of this platform was 
associated with lower maximal and daily gastric residual volume but 
also with a decrease in length of ICU stay and length of ventilation 20.

NIV

In a large survey exploring the use of NIV in different countries  21, 
the rate varies from 3 to 62%. Frailty is associated with a larger 
use of NIV 22. In 16 papers analyzed 23, the energy and protein in-
take was reported intake as a nutrition concept 24-29: 2 reported on 
calorie intake only, concluding that patients receiving NIV in ICU con-
sume < 1000 kilocalories (kcal)/day 24 and 52% less than those re-
ceiving high-flow nasal cannula therapy 27. Three studies reported on 
calorie and protein intakes 24,27,29, all concluding that nutrition intake 
(calorie and protein) was inadequate (compared to estimated require-
ments) during NIV use. Jeong et al. reported no difference in nutrition 
adequacy between different modes of NIV (Bilevel Positive Airway 
Pressure or Continuous Positive Airway Pressure) 24, while Chapple 
et al. reported an increase in nutrition intake with decreasing respi-
ratory support (NIV vs. nasal cannula vs. no oxygen therapy) 22. The 
authors concluded that all the nutritional routes were used and that 
energy and protein targets were never achieved. In addition, patients 
supported with NIV had 50% less intake in comparison to HFNC.
A concern was raised regarding the risks of aspiration related to the 
administration of enteral feeding. In a prospective study comparing 
the routes of administration of medical nutritional therapy, Terzi et 
al. 28 enteral nutrition seem to be associated with an increase in me-
chanical ventilation and ventilated associated pneumonia. According 
to Kogo et al.  29, enteral feeding was associated with a prolonged 
stay in the hospital. A retrospective observational study showed that 
receiving enteral nutrition during NIV was associated with a signifi-
cantly higher rate of airway complications (53 vs. 32%, P = 0.03) and 
longer NIV duration (16 vs. 8 days, P = 0.02) compared to patients 
who did not receive enteral nutrition. Failure of NIV to improve the 
patient is associated with increased mortality, explaining why physi-
cians are reluctant to decrease the likelihood of success, for exam-
ple, by prescribing enteral nutritional support. 

Dysphagia

Dysphagia can occur after extubation and defined by the inability 
to transfer food from the mouth to the stomach. The incidence may 
vary: 3-62% after extubation. This impairment of a part of physical, 

cognitive and psychological health status disturbances. Since this 
impairment is frequent, it should always be suspected after extuba-
tion and speech therapist should be invited and if required, a flexible 
endoscopic evaluation should be performed. In a study screening 
dysphagia in 933 extubated patients, 116 were found with dyspha-
gia 30. Baseline neurologic disease, emergency admission, days on 
mechanical ventilation and high APACHE II scores were independent 
risk factors. Indication for NIV is discussed in dysphagic patients. In 
one hand Terzi et al. showed that enteral feeding may be associated 
with increased complication when applied in patients receiving NIV. 
In another study carefully evaluating NIV and breathing -swallowing 
interplay in COPD patients, abnormal breathing -swallowing inter-
actions were improved with NIV 31. This was confirmed by others 32, 
suggesting that CPAP alleviates the risk of aspiration in COPD pa-
tients. We suggest that if swallowing is proven unsafe, EN could be 
administered and NIV could be applied. In cases with a very high 
aspiration risk, postpyloric EN or, if not possible, temporary PN during 
swallowing training with removed naso-enteral tube can be per-
formed. Macht et al. 4 compared outcomes of patients suffering from 
mild moderate and severe dysphagia and demonstrated that rate of 
pneumonia, reintubation and mortality was significantly increased in 
moderate/severe dysphagia following extubation. This dysphagia was 
even aggravated in the elderly population 33.
In patients with Amyotrophic Lateral Sclerosis requiring a percuta-
neous endoscopic gastrostomy (PEG), NIV has been used to permit 
the safe PEG placement 34. In the patients who develop severe dys-
phagia, PEG is inserted and has shown to increase the tracheostomy 
free survival (6 months versus 2 months in the patients not having 
PEG). BMI at the time of diagnosis and of PEG influenced the hazard 
of death significantly 35. In acute care, PEG can be considered after 
30 days of hospitalization and placement of PEG and tracheostomy 
simultaneously has been shown to be safe 36. However, there is an 
uncertainty about the long term benefits for certain patients 37.

Conclusions

In conclusion, screening and assessment (GLIM) is mandatory. Pro-
viding energy and protein in sufficient level is challenging. The health 
professionals should use oral and if not possible enteral nutrition 
cautiously. If doubt, use parenteral nutrition. New technologies may 
provide an increased safety and efficacy.
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