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Hospitalized patients affected by coronavirus disease 19 (COVID-19) have a sustained pro-inflammatory state and
recurrent gastrointestinal symptoms that correlate with a decline in the nutritional status, which is directly related
to poor immune response and clinical evolution. Nutritional therapy has proven crucial in COVID-19 treatment
through the provision of adequate amounts of nutrients. Since the beginning of the pandemic, medical societies
have mobilized to provide practical nutritional guidelines to support decision-making; despite this, there are only
a few studies dedicated to compiling the most relevant recommendations. In this narrative review, we aimed to
summarize and stratify the current scientific literature on nutritional support for hospitalized COVID-19 patients.
We carried out a literature review from three databases between January 2020 and July 2021, using nutrition
therapy (or medical nutrition or enteral nutrition or parental nutrition or nutritional support) and COVID-19
(SARS-CoV-2 infection) as the search terms. Only those studies that evaluated adult hospitalized patients with
admissions to wards, specific clinics, or intensive care units were included. The nutritional intervention considered
was that of specific nutritional support via oral, enteral, or parenteral modes. A total of 37 articles were included.
In general, the nutritional care provided to COVID-19 patients follows the same premises as for other patients, i.e.,
it opts for the most physiological route and meets nutritional demands based on the clinical condition. However,
some protocols that minimize the risk of contamination exposure for the health team have to be considered.
Energy requirements varied from 15 kcal/kg/day to 30 kcal/kg/day and protein goals from 1.2 g/kg/day to
2 g/kg/day. In both cases, the ramp protocol for increased supply should be considered. In cases of enteral
therapy, ready-to-use diet and continuous mode are recommended. Attention to refeeding syndrome is essential
when parenteral nutrition is used.

Literature published thus far indicates that malnutrition and
nutritional risk are related to worse disease prognosis, especially

Introduction

Coronavirus disease 19 (COVID-19) is characterized by an in-
flammatory syndrome that results from decompensated stimula-
tion of the host’s immune system in response to the SARS-CoV-2
virus, leading to a condition of inflammation sustained by high
concentrations of cytokines.''! This pro-inflammatory state may
be associated with hypermetabolism and nitrogen losses, culmi-
nating in increased energy demand and high muscle catabolism.
Furthermore, COVID-19 can lead to a reduction in food intake
due to decreased appetite, nausea, and other gastrointestinal
discomforts.!>! Both factors are related to a high risk of mal-
nutrition in affected patients.*

in critically ill patients.™! In this context, a recent study showed
that sarcopenia may be related to a worsening of clinical progno-
sis and increased mortality.®! Zhao et al.[”! observed a positive
correlation between high nutritional risk and adverse effects re-
sulting from COVID-19.

Adequate nutritional screening, with subsequent assessment
of the nutritional state and assertive diagnosis with risk strati-
fication, is important while treating COVID-19.8] Most impor-
tantly, the provision of adequate nutrition with adequate en-
ergy and macro and micronutrients supply is crucial for the
maintenance and/or recovery of nutritional status, an adequate
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immune response, and prevention of muscle wasting. Therefore,
this narrative review aimed to summarize current scientific lit-
erature about nutritional therapy in hospitalized patients with
COVID-19. This summary will help guide healthcare profession-
als in their decision-making with well-founded arguments and
a more robust body of evidence that could be incorporated into
frontline COVID-19 care.

Literature Review
Literature search methods

We carried out a literature review from three databases be-
tween January 2020 and July 2021, namely PubMed, Web of
Science, and Virtual Health Library. The search was performed
using the Boolean technique with the descriptors created by us-
ing Medical Subject Headings (MESH) terms with the follow-
ing generated terms: nutrition therapy (or medical nutrition or
enteral nutrition or parental nutrition or nutritional support)
and COVID-19 (SARS-CoV-2 infection). In view of the broader
scope, additional studies were included after a website search
from governmental and non-governmental institutions to in-
clude guidelines, practical protocols, and expert consensus.

The eligibility criteria were defined according to the acronym
PICOS (Population, Intervention, Comparator, Outcomes, and
Study design). Studies that evaluated hospitalized patients of
both sexes, aged >19 years old and with admissions to wards,
specific clinics, or intensive care units (ICUs) were included.
The nutritional intervention considered is that of specific nu-
tritional support via oral, enteral, or parenteral modes. Studies
without nutritional guidance or description of the diet, post-
hospitalization patients, those that analyzed specific micronu-
trient supplements, or studies that do not specifically address
COVID-19 were excluded. Filters for language were not applied.

After the first search step, the Rayyan Software (Qatar Foun-
dation, https://rayyan.qcri.org/welcome) was used for the se-
lection of articles and removal of duplicates. Based on the eligi-
bility criteria, studies were independently screened by titles and
abstracts. Data extraction was conducted using a digital file with
information collected including (1) name of the authors or en-
tity; (2) publication year; (3) publication classification (includ-
ing consensus, randomized clinical trial, and observational); (4)
population characteristics (mean age, sex, clinical conditions);
(5) place of admission (i.e., ward, specialty clinics, or ICU); (6)
type of nutrition therapy (oral, enteral, or parenteral); (7) ex-
tended nutrition therapy data (i.e., quantities and percentages
of macro and micronutrients recommended); and (8) specific
conditions contemplated (e.g., prone position, intubation, me-
chanical ventilation [MV] support).

Literature search results

The initial literature search identified 181 articles (165 after
removing duplicates), of which 122 were excluded according to
the eligibility criteria. A total of 43 articles were selected for
full-text review; of these, only 31 contained sufficient informa-
tion on nutritional recommendations or covered information on
nutritional care. Subsequently, 6 publications from national and
international associations and societies were manually included.
A flow diagram of the literature search and study selection is
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Figure 1. Flow diagram of the literature search and studies selection.

presented in Figure 1. From the final sample of 37 articles, 19
publications were from the year 2020 and 18 from 2021. In to-
tal, guidelines, practical protocols, review articles, expert con-
sensus, and observational studies were included.

The included study population includes adults and older indi-
viduals with and without comorbidities. Regarding the severity
of the disease, mild, moderate, severe, and critical cases were
reported, with a predominance of patients hospitalized in ICUs,
with or without MV, in addition to other forms of non-invasive
ventilatory support.

Nutrient Requirements
Energy requirements

There was no consensus in the literature regarding the mode
and time taken to reach the energy goal in COVID-19 patients.
Multiple factors such as disease severity, phase of the pathogenic
period, significant metabolic disturbances, tolerance of the or-
gans involved in the digestive process, and prolonged perma-
nence of an inflammatory response must be considered, espe-
cially while dealing with critically ill patients.

Literature differs on how to estimate the energy expendi-
ture and energy requirement of individuals affected by the dis-
ease. Although indirect calorimetry (IC) is the gold standard for
measuring real energy expenditure in humans — and studies
nearly unanimously agree with this fact — there are other fac-
tors that influence its use in the midst of the pandemic. The
American Society of Parenteral and Enteral Nutrition (ASPEN)
and the Brazilian Society of Parenteral and Enteral Nutrition
(BRASPEN) claim that the use of this technology involves addi-
tional risks to the health team and contamination of equipment
and, therefore, its use has been contraindicated.['%!"! This posi-
tion is also endorsed by the Australasian Society of Parenteral
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and Enteral Nutrition (AuSPEN) in a practical protocol pub-
lished by Chapple et al. ['?), The European Society of Parenteral
and Enteral Nutrition (ESPEN) reiterates that its use is possible
if done safely.!'314

Some considerations are made in the case of critically ill pa-
tients. According to Thibault et al.['®], the use of IC is indicated
only in patients with a stay of >10 days in the ICU and in those
using total parenteral nutrition, to avoid overfeeding. Further-
more, Micic et al.''®! indicated the use of IC in case of prolonged
intubation (>7 days) for patients admitted to the ICU. An inter-
esting solution was proposed by Stachowska et al.['”), who sup-
ported IC as the first line and, in case of impossibility of use,
suggested the calculation of caloric needs by expired volume
translated into carbon dioxide release (VCO,), which in turn can
be obtained through MV, using a specific formula: resting en-
ergy expenditure (REE, kcal) = VCO, x 8.19. A similar strategy
was proposed by ESPEN, which recommends that critically intu-
bated and MV patients receiving enteral nutrition should have
their energy supply measured by oxygen consumption (VO,),
coming from the central pulmonary artery access, or from VCO,
on the ventilator.['®! Both Micic et al.['®) and ESPEN!"?! recom-
mend predictive formulas as the last option.

The severe inflammation observed in critically ill patients
with COVID-19 remains exacerbated for a longer period than
in normal conditions, which delays this endocrine-metabolic
phase, thereby altering the REE. In addition, complications such
as multiple organ failure, use of MV, and use of sedative drugs
or neuroblockers also interfere with REE.[!®1°] A longitudinal
study that used IC in patients who were positive for COVID-19
for a period of 3 weeks showed that REE was higher than what
would be indicated by the predictive equations; after a period of
10-14 days in the ICU, this value increased even more. 2! Lak-
enman et al.['®! conducted a single-center observational study
in which they measured the REE via IC of 21 patients admitted
to the ICU and observed that a hypermetabolic state was present
in both acute and late phases in 65% of patients.

BRASPEN proposed an amount between 15 kcal/kg and
20 kcal/kg of energy to be offered daily to patients with COVID-
19.[11:211 ESPEN indicates 27 kcal/kg/day and makes a reser-
vation for severely malnourished patients, who should receive
30 kcal/kg/day."' >4 Similarly, a Chinese expert statement pro-
posed a value of 25-30 kcal/kg/day for critically ill patients in
the ICU.??! Some studies point out that hypocaloric nutrition
is preferable to isocaloric nutrition in the first few days in the
ICU, specifically, when it is not possible to use IC owing to a
high risk of overestimating energy expenditure through predic-
tive formulas. The argument is based on the metabolic and sys-
temic conditions characteristic of the disease and the patients’
previous nutritional status. According to some studies, by pro-
viding calories equivalent to 100% or more of a patient’s energy
requirement, important signs and symptoms would be perpetu-
ated and the necessary autophagy would be inhibited, worsen-
ing the outcome of critically ill patients,[!823:24]

The biggest difference among the studies analyzed is the vari-
ation in the timepoint when the energy supply should be in-
creased. Ochoa et al.”?*! recommend to start nutritional ther-
apy with 24 kcal/kg of the current weight, or up to 20 kcal/kg
of the ideal weight in the first days, progressing in a staggered
manner up to 50-70% of the goal at the end of the first week
of hospitalization in the ICU. This ramp-up strategy is also re-

251

Journal of Intensive Medicine 2 (2022) 249-256

ported in two studies by the same group, in which they present a
hypocaloric or trophic enteral nutritional therapy strategy with
goal achievement on the 7th day.*>%°! A review suggests an “ini-
tial permissive hyponutrition,” in which 20 kcal/kg /day is pre-
scribed for the entire first week, and only after the acute inflam-
matory phase has ceased, energy supply should be increased to
25-30 kcal/kg/day. ° This study also states that patients on
MV should receive fewer calories, around 10-15 kcal/kg/day.
By contrast, some authors believe that the advancement of nu-
tritional therapy should be done in stages, in this case, in days.
Thibault et al. > stated that enteral or parenteral nutrition
should be started at 10 kcal/kg/day on the first day and in-
creased by 5 kcal/day over the course of 4 days, reaching the
goal of 25 kcal/kg/day . Micic et al. ['®! suggested a hypocaloric
intake until the 5th day, increasing the intake on the following
day. This strategy of starting with a low caloric dose was also
reported by Wu et al. [*! after evaluating critical patients.

Protein goals

Hospitalized patients with COVID-19 often face progressive
loss of muscle mass due to hypermetabolic state and increased
energy catabolism. Protein depletion can negatively impact the
clinical outcome of these individuals; hence, ensuring adequate
protein supply is crucial for coping with the disease, both in the
acute and rehabilitative phases.*®! Recently published opinions
and consensuses by the entities include recommendations on the
optimal protein content for individuals who tested positive for
SARS-CoV-2. Values for non-obese patients are in the range of
1.2-2.0 g of protein/kg of current weight/day. In addition to
the optimal amount of protein, it is also relevant to consider
the severity of the disease, the timing of reaching the proposed
goal, and the expected results with long-term high-protein nu-
trition. 2428

Recent literature studies[®1%16:23.25.26.291 ghowed that the pro-
tein value indicated for infected patients with mild-to-moderate
symptoms may be different from that recommended for pa-
tients with more severe conditions. In a recent review, Aguila
et al.[?! proposed that patients in wards receive absolute values
of 75-100 g of daily protein; whereas those admitted to ICUs
should receive an amount relative to their body weight (1.2-
2.0 g/kg/day). By contrast, practical guidance suggests that
mild-to-moderate patients receive 1.2-2.0 g/kg/day and critical
patients receive similar values, but at a more restricted threshold
of 1.5-2.0 g/kg/day."> Other studies with critically ill patients
proposed that reaching the protein goal should be in a ramp pro-
tocol, with a gradual increase. [°16.232526] The treatment should
be started with normoproteic values of 0.8 g/kg/day, which can
be gradually increased to amounts close to 1.2 g/kg/day at the
end of the first week. Protein content can be increased after de-
creasing exacerbated inflammation, as this period appears to en-
joy the benefits of high-protein nutritional therapy. 162325261

Considering some particularities, Cervantes-Pérez et al.[>"
reported that geriatric patients should receive 1.0 g/kg/day
and those with more than one comorbidity should receive
>1.0 g/kg/day. These values are similar to those proposed by
Fernandez-Quintela et al.’*!, for patients with the same char-
acteristics, but hospitalized in ICUs. The authors also suggest
supplementation of branched-chain amino acids (BCAA) in ad-
dition to the recommended values of 1.3 g/kg/day for patients
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with polymorbidities.*!! However, despite the literature recom-
mending certain values, in practice, it is observed that one of the
most difficult nutritional therapy indicators to achieve is protein
intake, especially for critically ill patients. This may be because
of some factors such as caution in offering high caloric intake in
the acute phase; nutritional inadequacy of the hospital oral diet;
inappetence; symptoms of gastrointestinal intolerance; enteral
nutrition break periods; prolonged fasting; and composition of
enteral formulas.’®?-%! Cereda et al.*®! conducted a study dur-
ing the first wave of COVID-19 in two Italian hospitals, and fol-
lowed the nutritional evolution of 222 MV patients admitted to
ICUs. The researchers followed the ESPEN recommendations for
energy and protein values (25 kcal/kg/day and 1.3 g/kg/day,
respectively) and attempted to achieve the goals over the course
of the first week. Among the survivors, 36.4% and 46.6% of
patients achieved satisfactory protein intake on the 4th day
and 7th day, respectively. Further, 65.2% and 77% of patients
reached caloric adequacy on days 4 and 7, respectively. The
study’s multifactorial analysis showed an association between
reaching the energy goal on day 4 and lower mortality (hazzard
ratio = 0.46, 95% confidence interval: 0.42-0.50, P < 0.001),
providing evidence for the positive impact of prevention of the
caloric deficit to improve the clinical outcomes.®%! With regard
to protein supply, one study provided evidence that prescribed
and administered amounts of protein were greater in the late
phase compared to the early phase of the disease.['®! However,
the mean urinary protein loss was 110 g (1.5 g/kg/day) in the
acute phase and 161 g (1.9 g/kg/day) in the late phase, and the
urinary nitrogen loss was 18 + 11 g/day and 26 + 13 g/day, in
each of the phases, which results in a significantly more nega-
tive urinary protein balance (P = 0.003). Considering the protein
prescription in the acute and late phases was 1.0 + 0.4 g/kg/day
and 1.3 + 0.3 g/kg/day (P = 0.053), respectively, the authors
considered that this supply was lower than optimal to ensure
nitrogen balance.!®!

Non-protein calorie requirements

Carbohydrate and lipid requirements were low according to
studies presented in this review. Only a third of the reviews
had specifications on carbohydrates and lipids. Some studies
state that due to the higher rate of production of carbon diox-
ide (CO,), patients in respiratory decompensation should re-
ceive a lower percentage of carbohydrates.['*22:31] The objec-
tive would be to promote favorable conditions for weaning from
MV, by providing energy without exceeding the respiratory sys-
tem’s capacity to eliminate CO,. The ratio of lipids and carbo-
hydrates, in these cases, should be 50:50, different from the
usual (70:30).[1422.31) However, BRASPEN disagrees with this
and suggests not trying to manipulate the respiratory coeffi-
cient with high-fat, low-carbohydrate formulas.[''! Formisano
et al.[®”! reported that carbohydrate intake was reduced in crit-
ical and non-critical patients aimed at non-aggravation of acute
respiratory distress syndrome (ARDS) and consequent hypercap-
nia. Martindale et al.[*>! suggested that the volume of dextrose in
parenteral solutions should be conservative in the initial phase
of critical illness, advancing slowly until the goal is reached.
Another review gave similar advice, recommending to maintain
glucose infusion up to 5 mg/kg/min initially."”]
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With regard to lipid goals, one study proposed to use 1.5 g/kg
daily, prioritizing medium-chain triglycerides (MCT) and long-
chain triglycerides (LCT).*'! However, two studies advised lim-
iting the use of exclusively soy-based lipid emulsions in par-
enteral nutrition during the first week of ICU stay and suggested
using a mix of less inflammatory oils instead such as olive oil,
fish oil, and MCT.[%25] Furthermore, with the aim of attenu-
ating, or not aggravating, the inflammatory response, Thibault
et al.'> pointed out that enteral formulas enriched with omega-
3 and intravenous emulsions supplemented with fish oil are
preferable to patients with ARDS. In agreement, Stachowska
et al.l'”) proposed supplementation with eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA) for the same purpose.
In contrast, BRASPEN states that the use of enteral formula with
omega-3 and antioxidants in patients with ARDS does not seem
to bring clinical benefits.! !

Nutritional Therapy Route
Oral therapy

In a cohort of patients with COVID-19, the most fre-
quent nutritional problems described were inadequate oral in-
take (46.7%), inadequate energy intake (18.9%), and mal-
nutrition (18.4%).1°%1 Considering that the oral route is the
most direct physiological route possible, it is preferable in pa-
tients who were positive for COVID-19 with mild-to-moderate
conditions,!'!-%°-3°1 and oral feeding must meet at least 70% of
the patient’s energy needs. '”) According to some authors, the
consistency of the diet should preferably be pasty or liquid.[3%-4%]
Moreover, the use of oral nutritional supplements may be inter-
esting in some cases.[30-40]

Studies about nutritional therapy by oral feeding almost
unanimously agree that professionals should consider oral sup-
plements when the standard diet alone does not meet nutri-
tional goals.['13:21,29.411 Stachowska et al.['”! reported that
oral supplements should provide 400-600 kcal/day. Chapple
et al.['?! stated that supplements should be hypercaloric, with
1.5 kcal/mL or 2 kcal/mL. In a study conducted by Formisano
et al.’”! non-critical patients ingested a high-protein, high-
calorie, soft-based diet divided throughout the day, aiming to re-
duce the duration and volume of the meal. If the nutritional risk
was detected, 2-3 bottles of oral supplements were provided.
The supplements were tasteless, due to dysgeusia and/or anos-
mia upon hospital admission. Of the 94 patients, 35 received
only the basic hospital diet; 18 consumed increased portions of
meals and/or oral supplement in addition to the diet; 9 patients
were fed exclusively with the supplements; and 7 patients ad-
mitted to the semi-intensive unit received the basic diet or oral
supplement, in addition to supplemental peripheral parenteral
nutrition. As a preliminary result, the authors observed that pa-
tients who did not meet their energy and protein requirements
had a lower hospital discharge value than those patients who
had their requirements met (63.2% vs. 92.9%, respectively) and
higher mortality (36.8% vs. 7.1%, respectively) (P < 0.001). 7]

Regarding extubated patients, return to oral feeding should
consider the risk of dysphagia, adapt the texture, and observe
acceptance of a given diet. In addition, there is the indication
to maintain enteral nutrition until it is possible to satisfy needs
only through food.!'%:1>! This is due to the fact that orotracheal



B.H. Grecco, P.A.O. Aratijo-Rossi and C.F. Nicoletti

intubation (OTI) and MV procedures have become routine in
critically ill patients. Although crucial for patient care, these in-
terventions can lead to dysphagia, because of iatrogenic reasons
such as laryngeal damage at the time of intubation or factors un-
derlying the respiratory disease itself such as a prolonged period
of OTL[!315] A multicenter prospective cohort that included 11
hospitals and 100 patients with a positive COVID-19 test result
showed that the mean intubation time was 14 days. After extu-
bation, 90% of patients required adaptation to the oral diet, and
36% did not have oral return based on speech-language assess-
ment, 42

Ventilatory support is frequently used in patients with
COVID-19, and there are a considerable number of publications
that provide notes on nutrition in these circumstances. Oral
feeding can still be used in patients using a high-flow catheter
or intermittent non-invasive ventilation (NIV); however, it is
recommended that patients using these supports receive an in-
depth investigation of food ingestion, considering that there is
a possibility of inadequate oral feeding and an indication of en-
teral therapy. [*!!

Enteral nutritional therapy

During this literature review, it was noted that enteral nu-
trition is the most discussed topic among the included studies.
Thirteen of the 15 reviews suggested enteral nutrition in pa-
tients with COVID-19. A noteworthy point is a fact that most
reviews (76.9%) provide recommendations for enteral nutrition
in critically ill patients. It can be assumed that most patients
admitted to ICUs are unable to eat orally and that the enteral
route is preferred to the parenteral route. ['*] The suggestion of
some researchers is that in case of unfeasible oral feeding for
>3 days, or if consumption is <50% of the target for a period
of 1 week, enteral nutrition should be chosen.!'*3%1 For criti-
cally ill patients, early enteral nutrition (i.e., within 48 h of ICU
admission) is beneficial and should be used.!'%:11,15,21-23,25]

The literature is not unanimous about the caloric value
offered by enteral nutrition for COVID-19 hospitalized pa-
tients. There are more conservative recommendations of 15—
20 kcal/kg/day or 1.25-1.5 kcal/mL with an infusion rate of
40-50 mL/h;!'>2°1 however, there are also strong indications
of diets with high caloric density, ?!! even if in low volume
(20 mL/h). ['1! When water restriction is required, hypercaloric
formulas are indicated.'’-??) In accordance with the previously
mentioned protein indications, enteral solutions must contain at
least 20% of the total energy value in proteins ['°! or they must
constitute solutions with a high protein content.[!-16! The addi-
tion of a protein module can be interesting to achieve the protein
goal and is endorsed by some entities.['%->?! Ochoa et al.[**! sug-
gested that modules may be less affordable than hyper-protein
ready-made formulas. However, despite being a potential facili-
tator, the handling of the open system may lead to a greater risk
of contamination by the nursing team.['":23] Some studies in-
cluded in this review cite the lipid composition in enteral nutri-
tion, of which two proposed formulas are enriched with omega-3
acids in cases of ARDS:!'7-%) one study indicates this same sup-
plementation with caution,!’ although two other studies con-
traindicate this finding.!!-2!]

According to some authors, the enteral diet during the hos-
pitalization period should be low in fiber content.[>>**! How-
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ever, a review published by Martindale et al. [?°/ showed that
as soon as the patient shows improvement in clinical signs, sta-
bility of the vasopressor dose and improvement of abdominal
dysfunction, the addition of fibers can be considered in crit-
ically ill patients. Conversely, a retrospective study analyzed
data from critically ill subjects with COVID-19 receiving tumor-
specific enteral preparation (composition 1.3 kcal/mL, 0.045 g
protein/kcal), which was rich in dietary fiber, and found that
this formula had a light reduction in blood glucose levels.!**]

Considering enteral nutrition administration, most studies
described that the continuous mode is preferable to the bolus
mode, either because of gastrointestinal tolerance or because
of the greater risk of contamination.'0-11-17-25.26] Furthermore,
the catheter can be positioned in the patient’s mouth or nose.
1241 Although Osuna-Padilla et al. ¥l proposed that orogastric
positioning is more recommended to avoid epistaxis and sinus
infection, gastric position in patients with COVID-19 receiving
an enteral diet is supported by some researchers for the ease
of early initiation of enteral nutrition and for representing the
most physiological pathway. [12:15.17,26,30] EGPEN reiterates that
the nasogastric tube is advised for critically ill patients with OTI
and under MV.!"314 Shang et al. ?! pointed out that the gastric
position is preferable, but only for patients without a high risk
of aspiration. The risk of regurgitation of gastric contents causes
fear while administering food to the stomach; thus, there is also
the indication of a post-pyloric position.[!4:17,22!

Considering gastrointestinal complications, some authors
demonstrated that 35% of patients under enteral therapy ex-
perienced symptoms such as nausea, diarrhea, gastroparesis,
and abdominal distention. In some cases, this intolerance was
the reason for temporarily ceasing nutrition. [**! In these cases,
management is possible by decreasing the infusion rate, volume,
type of diet, or tube position (post-pyloric position).[??2°1 One
study proposed that, in principle, a prokinetic drug should be
administered before moving to the intestinal position. 2%/ How-
ever, Chappel et al. '>) recommended that the first alternative
should be the post-pyloric position; however, if this measure
does not cure the intolerance and the discomfort continues for
5-7 days, parenteral nutrition is indicated. In addition, Shang
et al. [*?! suggested that the jejunal position should be used for
prone patients. Jiang et al. ! described that all patients on an
enteral diet should receive jejunal nutrition.

According to some studies, the recommendation for trophic
enteral nutrition for patients with COVID-19 is 10-20 mL/h or
10-20 kcal/h, progressing slowly over the first week of ICU
stay or for non-severe patients with signs of intolerance such
as bloating and uncontrollable diarrhea.[!!,17:22:29:30] Another
factor that may be related to digestive tolerance is osmolal-
ity; however, only four studies make specific statements about
this.[10-16,25,26] For these authors, the diet must be a polymeric
standard (intact) and isosmotic. 10-16,25,26]

According to Micic et al. [ it is of clinical value to moni-
tor daily signs of gastrointestinal dysfunction in patients receiv-
ing enteral nutrition. Measurement of gastric residual volume
is a parameter that can indicate gastrointestinal motility disor-
ders and delayed gastric emptying. [*>! The retrospective study
by Liu et al. “° reported that 56.0% of patients admitted to
ICUs developed food intolerance, 83.9% had large gastric resid-
ual volume, 67.2% had abdominal distention, and 63.9% had
vomiting. [“°! ESPEN states that patients with COVID-19 should
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have the feeding tube relocated to the intestinal position if the
residual gastric volume is elevated (>500 mL). "' Another re-
view suggests postponing enteral nutrition when the volume is
high. ['”! However, some authors advise against gastric residual
volume measurement in these patients because of the potential
for contamination of the medical team.!0-2%!

Considering ventilation support, patients under NIV may
present a higher risk of bronchoaspiration while using the di-
gestive tract, in addition to the insertion of the tube being a
potential generator of aerosols, thereby exposing profession-
als to a greater risk of infection. Therefore, there may be con-
traindications for the use of enteral nutrition under these cir-
cumstances.'*2%! In the case of individuals with OTI undergoing
MYV, enteral nutrition is indicated and should be started immedi-
ately (up to 12 h).[14:25.26] Another life support technique used in
patients with COVID-19 in cardiovascular or pulmonary failure
is extracorporeal membrane oxygenation (ECMO). Under these
circumstances, the indication is for trophic intragastric enteral
nutrition with slow and gradual advancement during the first
week.[2526]

Parenteral nutritional therapy

The indication of parenteral nutrition in patients with
COVID-19 is similar to those given to other patients. The studies
included in this review indicate the parenteral therapy (total or
partial): (1) when there is an infeasibility of providing nutrients
satisfactorily by other routes;!'*1%:4% (2) when enteral nutrition
is not indicated or tolerated;!*>2%4%:4%1 and (3) when patients
present with severe malnutrition.!?*-4! In these cases, partial or
supplemental parenteral nutrition is preferable compared to to-
tal parenteral nutrition."'%*” Early complementation is not indi-
cated before the 4th day “”! or before the 5th day or 7th day!'!
since the premature use of this resource can cause secondary
damages because of the increase in volume provided.['®!

In an intensive care setting, some studies state that parenteral
nutrition should be considered in individuals who cannot toler-
ate full-dose enteral nutrition at the end of the first week or up
to the 10th day in the ICU.[?>2%! As stated earlier, patients with
COVID-19 often experience digestive dysfunction; however, par-
enteral nutrition should not necessarily be initiated with the on-
set of these symptoms, being reserved only after all strategies to
maximize gastrointestinal tolerance have been tried. '

In some cases of ventilatory support such as a high-flow nasal
catheter or NIV, the indication of parenteral therapy may pre-
cede the use of enteral therapy. 9! Caccialanza et al. *”! pre-
sented an empirical protocol applied to patients affected with
coronavirus, in which they opted for parenteral nutrition over
enteral nutrition. This choice was because of the nasogastric
tube potentially compromising the effectiveness of the NIV
mask, in addition to the possibility of gastric distention caused
by positive pressure ventilation, which can worsen respiratory
parameters. 471 A review by Thibault et al. [**) stated that if
the oxygen volume is >9 L/min or the inspired oxygen frac-
tion (FiO,) >60%, total or partial parenteral therapy is recom-
mended. In addition, critically ill patients may not have intra-
venous access exclusively to nutrition, making it even more dif-
ficult to implement this form of nutritional therapy. **! The in-
sertion of an access, whether central or peripheral, is an invasive
process that must consider the clinical condition of the patient,
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nutritional demand, availability of venous access, and the time
of use. °7) Central parenteral nutrition usually makes total par-
enteral nutrition feasible, as it is indicated for patients who will
depend on its use for a period longer than 14 days and who need
great nutritional support with a restricted volume. Moreover,
most studies have stated no preference regarding the location
of the access.[*¢-47-48] Only a study by Formisano et al.l*”! men-
tions the use of partial parenteral nutrition only for peripheral
access.

Infectious, mechanical, and metabolic complications can oc-
cur while administering parenteral nutrition. Considering that
COVID-19 patients often have significant endocrine dysfunction,
1491 additional care should be considered, especially in the first
few days, to avoid overfeeding and the development of refeed-
ing syndrome.['7-40]

Discussion Points

This narrative review described and discussed important as-
pects of nutritional therapy applied to patients with COVID-19
in the context of hospital and ICU admissions [Figure 2]. The
method employed allowed the combination of empirical and
theoretical data that did not aim to exhaustively answer the cen-
tral question of the theme, but rather to present the vastness of
the literature and analyze it predominantly in a qualitative way.

A broad discussion about caloric and macronutrient require-
ments, supplementation, feeding route, and some special con-
siderations about the prone position and respiratory support
were compiled. Of note, some of the guidelines showed many
specificities which can make it difficult to summarize the rec-
ommendations in addition to choosing a single suitable mea-
sure. In this sense, customization of treatment, mainly consider-
ing the previous and current nutritional status is essential in the
decision-making process. General recommendations concerning
energy and protein requirements range from 15 kcal/kg/day
to 30 kcal/kg/day and 1.2 g/kg/day to 2.0 g/kg/day, respec-
tively; however, nutritional status, ICU hospitalization, need for
MV, and presence of comorbidities should be considered in the
choice of nutritional supply. Moreover, the ramp protocol for
increased energy and protein supply also differs from the liter-
ature, and the NT team has to evaluate the best choice for each
patient.

In this review, we have discussed some critical phases of nu-
tritional management of COVID-19 hospitalized patients. The
extubation phase may represent an important challenge for pa-
tients in MV because a certain degree of dysphagia may occur.
The choice of the NT route is crucial for all follow-ups of NT.
Moreover, the definition of energy supply is also a critical stage.
There is no consensus regarding the use of IC, and predictive for-
mulas may be an alternative choice. However, predictive formu-
las should be used with caution, because they were developed
in a unique patient population. °°! Energy supply should be dis-
cussed with the NT team to avoid under or overfeeding. Finally,
the carbohydrate content of the diet is another discussed point.
While some evidence supports high-carbohydrate content as a
factor for the worsening of ARDS symptoms, %! other authors
suggested not trying to manipulate the respiratory coefficient.
131 1t is important to assess and discuss individual cases with
the NT team.
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Figure 2. Practical recommendations of nutritional support for hospitalized COVID-19 patients.
BCAA: Brainched-chain amino acids; COVID-19: Coronavirus disease 19; GI: Gastrointestinal tract; IC: Indirect calorimetry; ICU: Intensive care units; LCT: Long-chain
triglycerides; MCT: Medium-chain triglycerides; MV: Mechanical ventilation; RS: Refeeding syndrome.

The establishment of a specific protocol for COVID-19 treat-
ment was difficult at the beginning of the pandemic when the
disease’s physiological effects were not yet elucidated. The re-
sults point to the importance of nutritional intervention as an
integral part of patient care therapy. It can be said that proper
nutritional care is essential to ensure adequate means to en-
able possible recovery. Improved education of health profession-
als involved in the nutritional support of patients infected by
COVID-19 is essential and should be actively incorporated into
the hospital environment. At present, a considerable number of
published studies on COVID-19 are available, which allows clin-
icians on the front line to guide their decision-making with well-
founded arguments and a more robust body of evidence.

The limitations of this narrative review should be acknowl-
edged. The lack of systematic criteria for the search and analysis
of the literature and a certain subjectivity in the selection of ar-
ticles may have led to potential biases.

Conclusions

In this study, hypothetical and experimental recommenda-
tions were summarized that allow extensive insight into various
segments of nutritional therapy for hospitalized patients with
COVID-19. In general terms, the nutritional care provided to
this group of patients follows the same premises as the other
patients: (1) always opts for the most physiological route; and
(2) meets nutritional demands considering the clinical condi-
tion. However, there are special considerations that must be
taken into account in the pandemic situation, which do not re-
late solely to the best interest of the patient, such as the choice
of protocols that minimize the risk of contamination exposure
to the health team.

It can be said that the results obtained illustrate the real-
ity experienced in most health services, wherein patients who

255

require specific nutritional therapy are those in very severe or
critical medical conditions. Although the literature has not been
homogeneous in some aspects, these data are not negative, since
patients with COVID-19 experience different aggravations dur-
ing the period of hospitalization, manifest different symptoms,
and thus need nutritional therapy adaptations according to the
severity of the disease, the systems affected, and the overall
health condition.
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