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To eat or to breathe? The answer is both!

@ CrossMark

Nutritional management during

noninvasive ventilation

Pierre Singer'” and Sornwichate Rattanachaiwong?

See related research by Terzi et al, https://ccforum.biomedcentral.com/articles/10.1186/513054-017-1867-y

Abstract

Treating respiratory distress is a priority when managing
critically ill patients. Non-invasive ventilation (NIV) is
increasingly used as a tool to prevent endotracheal
intubation. Providing oral or enteral nutritional support
during NIV may be perceived as unsafe because of the
possible risk of aspiration so that these patients are
frequently denied adequate caloric and protein intake.
Newly available therapies, such as high-flow nasal
oxygen (HFNO) may allow for more appropriate

oral feeding.
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Noninvasive ventilation (NIV) in the management of
patients with respiratory failure reduces the work of
breathing and may prevent further deterioration of the
respiratory status while providing more comfort and less
need for sedation than conventional mechanical ventila-
tion via an endotracheal tube. It appears to be beneficial
in both the acute and non-acute settings [1]. Regarding
nutritional support in patients receiving NIV, a large
observational French study showed that nearly 60% of
patients were starved during the first 2 days of treatment
and only 2.6% received enteral nutrition [2]. The
Nutrition Day ICU audit of almost 10,000 patients
worldwide, including 47% undergoing mechanical venti-
lation and 6.2% with NIV, found similar findings in that
40% of patients were starved during the first day of ven-
tilation and 20% on the second day [3].
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In addition to the fact that a large number of ICU
patients do not receive nutritional support regardless of
their admission etiology, the apparent reluctance to pro-
vide nutritional support during NIV may have several
explanations. NIV support may not always be successful
in preventing the requirement for endotracheal intub-
ation 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 sub-
sequently 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 available and are costly. Posi-
tive pressure ventilation through a face mask also results
in the stomach being dilated with air. The consequent gas-
tric distention may adversely affect diaphragmatic func-
tion, further compromising the respiratory condition and
resulting in endotracheal intubation. Patients who are
allowed to have an oral diet may deteriorate when they re-
move the NIV in order to eat, thus resulting in deranged
respiratory function. A retrospective observational study
showed that receiving enteral nutrition during NIV was
associated with a significantly higher rate of airway com-
plications (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 [4]. Failure of NIV to improve the
patient is associated with increased mortality [5], explain-
ing why physicians are reluctant to decrease the likelihood
of success, for example, by prescribing enteral nutritional
support. 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 [6]. After extubation, swal-
lowing disorders (SD) may impair the return to normal
food intake and moderate/severe SD are associated with a
higher rate of regurgitation, pneumonia, length of stay,
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and mortality [7]. These reasons may result in the phys-
ician refraining from ordering oral/enteral feeding during
the intermediate period preceding recovery. Interestingly,
using high-flow nasal oxygen (HFNO) administration
allowed complete oral alimentation in all the patients in-
cluded in a recent study [8].

How hard should we try to achieve early and effective en-
teral nutrition (EEN)? According to the recent ESICM rec-
ommendations on early enteral nutrition, there is a clear
advantage to EEN in decreasing infection complications in
comparison to delayed enteral nutrition and to early paren-
teral nutrition [9]. The more a malnourished patient de-
velops a calorie deficit, the worse the outcome [10] and
malnourished patients should therefore be fed without delay
to prevent an aggravation of their general condition. When
considering the risk to benefit aspect, pre-existing malnour-
ished patients benefit from nutritional therapy started
within 24-48 h; they should receive sufficient protein and
calories as soon as possible while the delivery of nutrition
may be delayed in those well-nourished at baseline [11, 12].

Technically, NIV impairs oral and enteral feeding. If the
patient is malnourished, HFNO should be considered to
allow for the provision of calorie and protein requirements,
or efforts should be made to feed the patient enterally. If
the patient is well nourished, NIV can be initially pre-
scribed without feeding, with reconsideration after a couple
of days when an alternative therapy might be proposed.
This alternative could be performed using an adapted
NGT through a helmet limiting leaks. The use of paren-
teral nutrition has been suggested in patients with pro-
longed SD and in whom the reintroduction of a NGT may
decrease the rate of success of swallowing rehabilitation.
Although parenteral nutrition was thought to be associated
with worse outcomes, recent studies demonstrate that it is
excessive calories and not the route that are responsible for
these complications [13]. To avoid over-nutrition, Siirala et
al. [14] succeeded in measuring resting energy expenditure
(REE) in patients with NIV with a canopy allowing the de-
termination of a calorie target.

The large French observational study reported here
stresses the fact that many patients with NIV are not fed
in the ICU and that enteral feeding is associated with
increased 28-day mortality, increased invasive ventilation
needs, and more prolonged ventilation days compared
to no nutrition [2]. These findings should not be the
basis for letting our patients starve. Work of breathing
accounts for a large part of the total energy expenditure
(up to 25% in respiratory distress), and negative energy
balance and exhaustion may be the reason for respira-
tory deterioration.

In conclusion, the dilemma should not be whether to
breathe or to eat; instead, we need to use effectively the
combination of new respiratory support devices with the
appropriate route for nutritional therapy. Prospective
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studies taking into account the nutritional condition of
the patient and the ability to be treated with HENO
instead of NIV should be planned.

Acknowledgements
The authors thank Pr. J. Cohen for the English editing.

Funding
No funding.

Availability of data and materials
Data sharing not applicable to this editorial as datasets were generated or
analyzed during the current study.

Authors’ contributions
PS and SE participated equally in the redaction and the review of the
editorial and read and approved the manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
The authors agree to publish this editorial.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of General Intensive Care and Institute for Nutrition Research,
Rabin Medical Center, Petah Tikva and Sackler School of Medicine, Tel Aviv
University, Jabotinski St, Petah Tigwa 49100, Israel. 2Division of Clinical
Nutrition, Department of Medicine, Faculty of Medicine, Khon Kaen
University, Khon Kaen, Thailand.

Received: 28 December 2017 Accepted: 9 January 2018
Published online: 06 February 2018

References

1. Hess DR. Non invasive ventilation for acute respiratory failure. Resp Care.
2013;58:950-69.

2. Terzi N, Darmon M, Reignier J, Ruckly S, Garrouste-Orgeas M, Lautrette A, et al.
Initial nutritional management during noninvasive ventilation and outcomes: a
retrospective cohort study. Crit Care. 2017; Epub ahead of publication.

3. Bendavid |, Singer P, Theilla M, Themessl-Huber M, Sulz I, Mouhieddine M,
et al. NutritionDay ICU: a 7 year worldwide prevalence study of nutrition
practice in intensive care. Clin Nutr. 2017;36:1122-9.

4. Kogo M, Nagata K, Morimoto T, Ito J, Sato Y, Teraoka S, et al. Enteral
nutrition is a risk factor for airway complications in subjects undergoing
noninvasive ventilation for acute respiratory failure. Respir Care.
2017,62:459-67.

5. Esteban A, Frutos-Vivar F, Muriel A, Ferguson ND, Penuelas O, Abraira H, et
al. Evolution of mortality ov220-230er time in patients receiving mechanical
ventilation. Am J Respir Crit Care Med. 2013;188:220-30.

6.  Peterson SJ, Tsai AA, Scala CM, Sowa DC, Sheean PM, Braunschweig CL.
Adequacy of oral intake in critically ill patients 1 week after extubation.

J Am Diet Assoc. 2010;110:427-33.

7. Macht M, Wimbish T, Clark BJ, Benson AB, Burnham EL, Williams A, et al.
Postextubation dysphagia is persistent and associated with poor outcomes
in survivors of critical illness. Crit Care. 2011;15:R231.

8. Leder SB, Siner JM, Bizzaro MJ, McGinley BM, Lefton-Greif MA. Oral
alimentation in neonatal and adult populations requiring high-flow oxygen
via nasal cannula. Dysphagia. 2016;31:154-9.

9. Reintam Blaser A, Starkopf J, Alhazzani W, Berger MM, Casaer MP, Deane AM,
et al. Early enteral nutrition in critically ill patients: ESICM clinical practice
guidelines. Intensive Care Med. 2017;43:380-98.



Singer and Rattanachaiwong Critical Care (2018) 22:27

Lew CCH, Yandell R, Fraser RIL, Chua AP, Chong FF, Miller M. Association
between malnutrition and clinical outcomes in the intensive care unit: a
systemic review. J Parenter Enteral Nutr. 2017; Epub ahead of publication.
Kreymann KG, Berger MM, Deutz NEP, Hiesmayr M, Jolliet P, Kazandjiev G, et al.
ESPEN guidelines on enteral nutrition: intensive care. Clin Nutr.
2006;25:210-23.

McClave SA, Taylor BE, Martindale RG, Warren MM, Johnson DR,
Braunschweig C, et al. Guidelines for the provision and assessment of
nutrition support therapy in the adult critically il patient: Society of Critical
Care Medicine (SCCM) and American Society for Parenteral and Enteral
Nutrition (AS.P.EN.). J Parenter Enteral Nutr. 2016;40:159-211.

Elke G, van Zanten ARH, Lemieux M, McCall M, Jeejeebhoy KN, Kott M, et al.
Enteral versus parenteral nutrition in critically ill patients: an updated
systematic review and meta-analysis of randomized controlled trials.

Crit Care. 2016,20:117.

Siirala W, Noponen T, Olkkola KT, Vuori A, Koivisto M, Hurme S, et al.
Validation of indirect calorimetry for measurement of energy expenditure in
healthy volunteers undergoing pressure controlled non-invasive ventilation
support. J Clin Monit Comput. 2012,26:37-43.

Page 3 of 3



	Abstract
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

