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Abstract
Background: Malnutrition in COVID-19 hospitalized patients is associated with a high-risk condition to increase disease

severity and prolonging the recovery period. Therefore, nutritional therapy, including supplements plays a critical role to

reduce disease-related complications and the length of hospital stay.

Aim: To review the latest evidence on nutritional management options in COVID-19 hospitalized patients, as well as

possibly prescribed supplements. Methods: This review was conducted by considering the latest recommendations,

using the guidelines of the American Society of Enteral and Parenteral (ASPEN) and the European Society of Enteral

and Parenteral (ESPEN), and searching Web of Science, PubMed/Medline, ISI, and Medline databases. The relevant articles

were found using a mix of related mesh terms and keywords. We attempted to cover all elements of COVID-19 hospi-

talized patients’ dietary management. Results: Energy demand in COVID-19 patients is a vital issue. Indirect Calorimetry

(IC) is the recommended method to measure resting energy expenditure. However, in the absence of IC, predictive equa-

tions may be used. The ratio of administered diet for the macronutrients could be based on the phase and severity of

Covid-19 disease. Moreover, there are recommendations for taking micronutrient supplements with known effects on

improving the immune system or reducing inflammation. Conclusions: Nutritional treatment of COVID-19 patients

in hospitals seems to be an important element of their medical care. Enteral nutrition would be the recommended feeding

method for early nutrition support. However, data in the COVID-19 nutritional domain relating to micronutrient sup-

plementation are still fragmentary and disputed, and further study is required.
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Background
The outbreak of coronavirus (known as COVID-19), which
was initially reported in December 2019 in Wuhan, China,
is widely spread worldwide which is reported as a pandemic
by World Health Organization on March 11, 2020 (World
Health Organization, 2020a). The COVID-19 asymptom-
atic infected subjects would be major virus carriers, and
symptomatic patients present clinical characteristics such
as respiratory and gastrointestinal disorders in various
ranges of disease severity (World Health Organization,
2020b). Patients with severe symptoms of the virus, particu-
larly those involving the respiratory system, may need to be
admitted to the hospital and perhaps to the Intensive Care
Unit (ICU) (World Health Organization, 2020b). Because
it is a new virus with an unknown attitude, therapy is diffi-
cult (Cortegiani et al., 2020).

COVID-19, like other infectious diseases, is considered
a high-risk state for nutrition deterioration (Jin et al.,
2020). Malnourished patients are more susceptible to be

symptomatic following the virus infection, and they
have a higher rate of hospitalization requirement (in
terms of severe acute respiratory infection (SARI)), dete-
riorated clinical outcomes, and disease-related complica-
tions (Huang et al., 2020; Katona and Katona-Apte,
2008).

Fever, cough, myalgia, fatigue, dyspnea, and even
gastrointestinal symptoms such as diarrhea, nausea, and
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vomiting are common in SARS-Cov-2 patients (Huang
et al., 2020), all of which might have a major impact on
nutrition intake. Anorexia and poor nutrition intake are
also caused by high plasma levels of inflammatory cyto-
kines (Huang et al., 2020). The increase of resting energy
expenditure in the field of infection, inflammation, and
fever and the decrease of nutrition intake can lead to
protein-energy malnutrition in these patients, and malnutri-
tion may worsen the condition by weight loss, mucosal
damage, and lowered immunity in a defective cycle
(Katona and Katona-Apte, 2008). The patients with
severe pneumonia are at risk for malnutrition because of
decreased intake and the severity of symptoms.

According to available data, 26.1% of hospitalized
patients with COVID-19 are admitted to the ICU because
of different complications. Most of patients are in the
inflammatory state which can lead to increased resting
energy expenditure (Pratt et al., 1979). The ventilation can
alter the nutrition intake, so the patients are more at risk
for malnutrition. Decreased energy and nutrient intake
which is particularly prevalent in severely ill COVID-19
patients and during the acute phase of stress, as well as
the potentially increased energy expenditure following
disease severity and complications may lead to malnutrition
development and subsequently worsen the prognosis and
clinical outcomes (Huang et al., 2020; Katona and
Katona-Apte, 2008). Underfeeding increases the risk of
infection, breathing muscle atrophy and decreased muscular
strength, immunosuppression, and inability to wean off
mechanical ventilation in critically ill patients. Hence, mal-
nutrition can cause increased morbidity, mortality, length of
stay, and ventilation (Krzak et al., 2011).

On the other hand, overfeeding such patients may deteri-
orate the patient’s clinical condition and prolong the venti-
lation period (De Waele et al., 2021). It is aligned with
electrolyte imbalance, hyperglycemia, azotemia, hypercap-
nia, and prolonged ventilation.

Recent data showed that the state of nutrition at the time
of admission in COVID-19 old patients is associated with
length of stay (Mendes et al., 2021) which can be empha-
sized the importance of nutrition in this disease, especially
from the first days of diagnosis. Therefore, medical nutri-
tion therapy (MNT) of patients with the diagnosis of
COVID-19 as a therapeutic approach in parallel to other
aspects of their medical management would be of great
importance (Aman and Masood, 2020; Khayyatzadeh,
2020; Medeiros de Morais, 2021). Thus, MNT should be
considered for them. Food intake in some patients seriously
decreases and sip feeding and even enteral feeding are
needed. MNT should be considered and recommendations
for the patients with mild illness and continue in severe
pneumonia.

The purpose of this narrative review was to offer
updates on nutritional management options in COVID-19
hospitalized patients, including nutritional evaluation,
intervention, and monitoring, as well as possibly pre-
scribed supplements.

Literature search
In the current narrative review, two main sources were used
for data gathering:

First, to collect the new advice on macronutrients, the
latest guidelines of the American Society of Enteral and
Parenteral (ASPEN) and the European Society of Enteral
and Parenteral (ESPEN) were critically reviewed. Second,
the authors focused on published articles to find out new
data on micronutrient therapy in COVID-19 treatment. To
this end, two electronic databases (PubMed/Medline, ISI
Web of Knowledge) were searched in April 2021 for the
English language published articles (both original and
review articles) to investigate the following topics: articles
on micronutrient therapies in viral pneumonia, articles
focused on micronutrient therapies in Severe Acute
Respiratory Syndrome (SARS) and Middle East respiratory
syndrome (MERS); finally, the randomized controlled trials
recently published in the administrations of micronutrients
among COVID-19 patients. We have searched via the refer-
ences of the related article and used the full-texts.

Results

Medical nutrition therapy in COVID-19
A stepwise algorithmic nutrition support program may
improve nutritional adequacy indices in COVID-19
patients. An initial nutritional assessment followed by a
customized interventional protocol with a documented
monitoring process is necessary for all hospitalized patients.
Validated screening tools may help detect patients’ require-
ments for specialized assessment. Nutrition support for hos-
pitalized patients should be started as soon as possible
following the hemodynamic stability of the patients.

Time to start nutrition support
According to recent evidences enteral (EN) nutrition shall
be started 24–48 h after admission in the ICU to decrease
complications (Lambell et al., 2020). EN shall be preferred
to parenteral nutrition (PN) when EN is not contraindicated
(Singer et al., 2019), and early EN shall be considered
rather than delayed EN (Singer et al., 2019) in all well-
nourished, moderately malnourished and severely malnour-
ished patients in the acute early phase (ICU day 1–2)
(Lambell et al., 2020). In hypotensive patients or the state
of increasing doses of vasopressors, EN shall be withhold
(Singer et al., 2019).

Route for nutrition support
Oral nutrition support, comprising dietary advice for a well-
balanced diet, including optimal calorie and protein intake,
as well as enough fruit and vegetable consumption, is
required for patients in the moderate state of COVD-19.Sip
feeds are necessary for patients with inadequate intake. EN
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shall be preferred to PN when EN is not contraindicated
(Singer et al., 2019) and early EN shall be considered
rather than delayed EN (Singer et al., 2019) in all well-
nourished, moderately malnourished, and severely malnour-
ished patients in acute early phase (ICU day 1–2) (Lambell
et al., 2020). After the patients become extubated, the consist-
ency of the food should be changed (puree or soft food), and
if there is a swallowing disorder, intestinal feeding should be
performed. To rule out the existence of a very high risk of
aspiration, post-pyloric nutrition and if this is not possible,
temporary parenteral nutrition is recommended at the same
time as swallowing therapy.

Energy supply and nutrition support macronutrients’ ratio. In
Covid-19 patients, optimal energy administration is
regarded a critical component of effective. In practice, esti-
mating energy consumption using predictive equations is a
regular problem. Previous formulae, on the other hand,
were unable to effectively estimate resting energy metabol-
ism in various stages and severity levels of the illness.
Therefore, it would strongly recommend assessing energy
requirements by indirect calorimetry (IC) as the standard
method.

Although IC is recommended for energy estimation by
ASPEN and ESPEN guidelines (McClave et al., 2016;
Singer et al., 2019), ESPEN guideline indicated that using
VCO2 (carbon dioxide production) derived from the venti-
lator in the formula of “REE ¼ VCO2 8.19” or VO2
(oxygen consumption) from the pulmonary arterial catheter
is preferred for evaluating energy expenditure than predict-
ive equations, such as 20–25 kcal/kg/d. The authors of the
aforementioned guideline included “the simplest option
may be preferred” (Singer et al., 2019). However, for
obese patients (body mass index>30 Kg/m2) adjusted
body weight instead of actual weight is used in predictive
equations (Lambell et al., 2020). Therefore practical recom-
mendations for COVID-19 patients (Table 1) would be as
follows:

Calorie intake in the acute early phase. Well-nourished and
moderate malnutrition patients: most parts of the estimated
calorie (70%) should be supplied from EN route. (Singer
et al., 2019) Severely malnourished patients: Estimated
energy requirement should be gradually considered to
almost 50% of target energy in the early acute phase, and
signs for refeeding syndrome (especially hypophosphate-
mia) should be monitored (Lambell et al., 2020).

Calorie intake in the acute late phase (ICU day 3–7).
Well-nourished and moderate malnutrition patients: EN
will continue. PN should be considered in case of EN con-
traindications or if calorie supplementation is not adequate
(<60% of estimated calorie) (Lambell et al., 2020; McClave
et al., 2016; Singer et al., 2019). In obese patients with a
BMI range of 30–50, energy requirement should be esti-
mated as 11–14 Kcal/Kg (of Ideal body weight) and 22–
25 Kcal/Kg for BMI >50 (McClave et al., 2016). Patients

with severely malnourished: EN will continue, in case of
EN contraindications or if calorie supplementation is not
adequate (60%), PN should start and gradually progress,
along with observations for refeeding signs (Lambell
et al., 2020).

Calorie intake in the recovery phase (ICU>7 days). Nutrition
support for an energy target of 80–100% of estimated
energy should be continued (Lambell et al., 2020).

The macronutrients’ ratio of administered diet for such
patients would be based on the past medical history as
well as the clinical manifestation, phase, and severity of
Covid-19 disease.

Micronutrient supplementation. Micronutrients have a sig-
nificant role in the prevention, treatment, and improvement
of viral respiratory infections as part of medical nutrition
therapy (Rice 2012). By reducing food intake, increasing
loss, and increasing daily needs, a critical disease condition
may lead to micronutrient shortages and, as a result,
immune function disorders (Reintam Blaser et al.,
2016).In a situation, deficiencies, especially zinc, selenium,
thiamine, folate, vitamin B12, vitamin D, and vitamin C
may be seriously presented (Casaer and Bellomo, 2019).

Adequate amounts of all micronutrients are essential for
the efficient function of immune system (Maggini et al.,
2018). So, RDA doses of all micronutrients should be pro-
vided for all COVID-19 patients. Furthermore, they should
be screened for potential deficiencies and subsequently
require supplementations. There is a list of minerals and
vitamins that maintain immune function. Vitamins A, B6,
B12, C, D, E, folate, zinc, and Iron have a major role in
maintaining the functional and structural integrity of
mucosal cells (Reintam Blaser et al., 2016). The role of
zinc, iron, copper, selenium, magnesium, and vitamins A,
D, E, C, and B6 in inflammation is described as well
(McMillan et al., 2019). Recent research has shown a link
between respiratory infections and the deficiency in some
micronutrients. Vitamin C and D deficiency are linked to
an increased risk of pneumonia and its severity (Wang
et al., 2019a). In the case of respiratory infections,
vitamin D deficiency has an impact on mortality and mor-
bidity (Charoenngam et al., 2021).Zinc deficiency which
is more common in children and elders, increases the risk
of viral infections and morbidity (Gombart et al., 2020).
Moreover, elders and patients with underlying diseases
are most susceptible to micronutrient deficiencies and
should be particularly paid attention (Maggini et al.,
2018). The various aspects of the administration of micro-
nutrient supplements in hospitalized COVID-19 patients
are presented in Table 2.

Vitamin A. Vitamin A, a fat-soluble vitamin, is vital in
immune system function as well as the lung epithelium
(Zhang et al., 2018). Clinical and subclinical vitamin A
deficiency is considered a major trace elements-related dis-
order (Tian et al., 2020; Zhang et al., 2018). Vitamin A
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supplementation may lead to increased levels of immuno-
globulin M (IgM) and immunoglobulin G (IgG) as well
as T- Lymphocytes activation; and subsequently, improved
immune function (Zhang et al., 2018). Moreover, vitamin A
supplementation is associated with decreased
pneumonia-induced complications and shorter hospitaliza-
tion periods (Hu et al., 2018). However, we were unable
to locate any studies that looked into the impact of
vitamin A supplementation (at dosages higher than the
RDA) on inflammatory markers, oxidative stress status, or
clinical outcomes in COVID-19 patients.

Vitamins B. Thiamine deficiency can potentially be asso-
ciated with disease severity (Shakoor et al., 2020).
Thiamine deficiency is reported in ICUs with clinical mani-
festation of “refeeding syndrome” which is more probable
in severely malnourished patients, diuretics therapy, and
continuous renal replacement therapy. This condition is
usually abundant with several other biochemical abnormal-
ities especially hypophosphatemia (Collie et al., 2017; Doig
et al., 2015). A Higher dose of thiamine administration
(300 mg/day IV) in high-risk patients or the refeeding syn-
drome and a low dose (100 mg/day) in all other ICU admit-
ted patients during the first 48 h is recommended (Amrein
et al., 2018). Thiamine supplementation early in the
course of COVID-19 symptoms may reduce the potential
risk of hypoxia and hospitalization (Shakoor et al., 2020).
Riboflavin supplements, which have been shown to
reduce infection transmission through blood products and
to be effective against the MERS virus, may also be
helpful against COVID-19 (Ragan et al., 2020). Niacin
may have a role in Nicotine Amid di-Nucleotide synthesis
and neutrophil activity, resulting in a reduction in IL-6
and IL-1β in cytokine storm and lowered inflammatory
markers in ventilated patients (Liu et al., 2020; Shakoor
et al., 2020). Previous studies reported that cardiac and dia-
betic patients (which are considered as high-risk popula-
tions for COVID-19) may experience a vitamin B6
deficiency state. Therefore, pyridoxine deficiency may be
associated with the severity of disease, and vitamin B6 sup-
plementation in such patients may reduce pro-inflammatory
cytokines as well as improve endothelial integrity

(Desbarats, 2020; Lengyel et al., 2008; Merigliano et al.,
2018). Folic acid would be possibly effective in reducing
respiratory complications of COVID-19 in the early
phase, as well (Kumar and Jena, 2020; Sheybani et al.,
2020). Finally, Cobalamin deficiency leads to increased
oxidative stress and lactate dehydrogenases levels, and
this disorder may deteriorate the COVID-19 patients, clin-
ical condition (Grangé et al., 2015; Sabry et al., 2020;
Stipp, 2020; Wolffenbuttel et al., 2019). There is some evi-
dence supporting the hypothesis of vitamin B12 supple-
mentation in higher doses than the RDA to decrease the
risk of organ failure and disease severity (dos Santos,
2020; Shakoor et al., 2020).

As aforementioned, vitamin B supplementation may
have healthful effects on COVID-19 nutritional manage-
ment, particularly in the patients consuming hydroxychlor-
oquine. However, there is no definite recommendation on
the supplementation with higher doses than the RDA
amounts in such patients.

Vitamin C. Adequate vitamin C is necessary for optimal
immune function. Vitamin C supplementation in respiratory
infection and pneumonia is debated in several studies
(Gombart et al., 2020; Maggini et al., 2018). But, the treat-
ment effect is not shown in two meta-analysis studies in
Cochrane Database, and further study is recommended
(Hemila and Chalker, 2013; Hemila and Louhiala, 2013).

A meta-analysis of 1210 patients showed that vitamin C
administration with doses of 3–10 gr/day reduced mortality
(OR= 0.25, p < 0.001) (Wang et al., 2019b). Another
meta-analysis showed no mortality effect of vitamin C in
142 critical ill patients, but significant decreased need for
vasopressor support (standardized mean difference −0.71;
95% confidence interval (−1.16 to −0.26); p= 0.002) and
duration of mechanical ventilation (standardized mean dif-
ference −0.5; 95% confidence interval (−0.93 to −0.06); p
= 0.03) (Zhang and Jativa, 2018). Reduction in ventilation
time is more considerable in the patients with the longest
ventilation time according to the meta-analysis study of
685 patients. This study showed a 14% decrease in the dur-
ation of mechanical ventilation (p = 0.0001) and 25% in
patients who were ventilated for more than 10 h a day (p

Table 1. Calorie intake recommendations based on hospitalization stage and nutritional status of patients.

Hospitalization stage

Acute early phase

Acute late phase

(ICU day 3–7)

Recovery

phase

(ICU>7 days)

Nutritional

status of

patients

Well-nourished and

moderate

malnutrition

70% calorie from EN route EN or PN, depending on the

energy intake adequacy

80–100%

estimated

energy

Severe malnourished Gradually to supply almost 50%

of target energy along with

considering refeeding

syndrome

EN or gradually PN, depending

on the energy intake adequacy

along with considering refeeding

syndrome
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< 0.0001) (Hemila and Chalker, 2020). Reduction of length
of stay (MD=−0.96, 95%CI=−1.21 to −0.70, p < 0.000
01) and ICU length of stay (MD)=−0.23, 95%CI=
−0.29 to −0.16, p < 0.000 01] are showed in another
meta-analysis study of 4420 critically ill patients with no
mortality effect (Du et al., 2019). Other systematic
reviews which are not focused on the administration dose
showed no reduction in mortality after vitamin C supple-
mentation (Langlois et al., 2019; Putzu et al., 2019).

A recent research found that vitamin C levels were
undetectable in 90 percent of COVID-19 ARDS patients’
blood samples (Chiscano-Camón et al., 2020), which
might be a reflection of the disease’s heightened demand
for vitamin C during the inflammatory storm state. In a ran-
domized clinical trial high dose of vitamin C (6 g/d) was
significantly associated with a higher length of stay (p =
0.014) and did not improve the length of intensive care
unit (ICU) stay, SpO2 levels at discharge time, and mortal-
ity significantly (JamaliMoghadamSiahkali et al., 2021).
Although a low dose (0.5–2 g/d) is recommended in the
early phase of severe COVID-19, (Feyaerts and Luyten,
2020) further studies are needed with a focus on dose
administration to conclude the beneficial effects of high
dose vitamin C in critically ill COVID-19 patients.

Systematic review studies show no benefit of the low
dose of vitamin C supplementation in critically ill patients
(Langlois and Lamontagne, 2019). By these available
data, vitamin C is not a proven adjutant therapy in
COVID-19 outpatients, and more study is warranted.

Vitamin D. Before SARS-CoV-2 advent, a meta-analysis
study showed significant risk reduction in acute respiratory
tract infection in the patients who received vitamin D sup-
plementation (Adjusted OR: 0.88, p < 0.001) (Martineau
et al., 2017), and an updated version of the study confirmed
the data and recommended the administration of daily doses
of 400–1000 IU vitamin D for up to 12 months to prevent
acute respiratory infections (Jolliffe et al., 2021).

Based on the immunomodulatory effect of vitamin D,
such as maintaining alveolar permeability as a physical
barrier and improving innate and adaptive immune
responses to the pathogens, the potential protective role of
calciferol in COVID-19 was assumed and strengthened by
the detection of negative regulation of the
Renin-Angiotensin System in SARS Cov-2 infection
while 1–25 (OH) 2 D is reported as an essential suppresser
of this pathway (Turrubiates-Hernández et al., 2021). An
ecological study showed a negative correlation between
mortality and mean 25(OH) D concentration among 20
European countries (r=−0.43; p= 0.05) (Ilie et al., 2020).

A systematic review and meta-analysis study on 31
observational studies showed a positive non-significant
trend among 25(OH) D levels <20 ng/mL and an increased
risk of non-invasive ventilation, invasive ventilation, ICU
admission, and mortality (Bassatne et al., 2021). A cohort
study on 838 hospitalized patients with Covid-19 showed
Calcifediol treatment decreased the risk for ICU admission

(OR 0.13; p< 0.0001), and mortality rate significantly
decreased about 50% (p= 0.0001) (Nogues et al., 2021).
Another cohort study on 537 hospitalized patients reported
the same result. (OR= 0.22; p < 0.01) (Alcala-Diaz et al.,
2021).

A pilot randomized clinical study with calcifediol treat-
ment for hospitalized patients with COVID-19 has reported
the positive effect of vitamin D treatment to reduce all-
cause mortality [RR 0.11 (95% CI 0.01 to 2.13)] and sig-
nificantly lower risk of ICU admission (OR= 0.02; p<
0.001) (Entrenas Castillo et al., 2020). While a double-
blind, randomized, placebo-controlled trial with a single
high dose (200,000 UI) of vitamin D3 at admission
showed a significant decrease in the need for mechanical
ventilation [RR 0.52 (95% CI 0.24 to 1.13)] and non-
significant reduction in in-hospital mortality [RR 1.49
(95% CI 0.55 to 4.05)] (Murai et al., 2021). However,
Stroehlein et al. stated in a COCHRANE live systematic
review that the evidence for vitamin D’s usefulness in mod-
erate to severe COVID-19 symptoms is inconclusive, and
that a more robust investigation is required to conclude
(Stroehlein et al., 2021). Therefore, the effects of vitamin
D administration are controversial and it is not well-defined
in subgroups such as normal or deficient serum levels of
vitamin D.

Concerning the safety of routine doses of vitamin D sup-
plementation, and the high prevalence of vitamin D defi-
ciency in chronic diseases such as Diabetes Mellitus,
hypertension, and morbid obesity which are all recognized
as the most important risk factor for morbidity and mortality
in COVID-19 (Griffin et al., 2020), supplementation
(2000–4000 UI/day), especially in deficiency conditions,
can be recommended. However, higher doses (10,000 UI/
day) for a few weeks can be administered to reach the
goal of 25(OH) D concentrations above 40–60 ng/mL
(Grant et al., 2020). Moreover, ESPEN guideline recom-
mended a dose of 500,000 UI vitamin D within a week
after admission to the intensive care unit (Singer et al.,
2019).

Potassium. Hypokalemia is reported as a common electro-
lyte imbalance with a prevalence of 30.7–50% among hos-
pitalized patients with COVID-19 because of different
conditions such as gastrointestinal symptoms, multiple-
pharmacies, renal failure, and calcium or magnesium
impairment (Alfano et al., 2021; Moreno-Pérez et al.,
2020). Hypokalemia should be considered in COVID-19
patients, and in steady-state cases, serum magnesium
levels and calcium should be assessed.

Phosphorus. Low serum phosphorus is common in
COVID-19 patients (Xue et al., 2020; Yang et al., 2021).
Phosphorus deficiency is common in conditions predispos-
ing to severe COVID_19, such as Diabetes, the elderly, and
obesity (Van Kempen and Deixler, 2021).

Javdani et al. reported significant relation between the
severity of disease and lower serum levels of phosphorus.
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Having phosphorus upper than 4.5 is reported as an indica-
tor for better HRCT signs of disease (OR= 3.71; p= 0.017)
(Javdani et al., 2020). Another study reported a significantly
lower level of phosphorus in severe cases (p< 0.010) (Xue
et al., 2020). Yang et al. showed that hypophosphatemia in
critical COVID-19 patients is more prevalent 15.07 times
than in moderate ones (Yang et al., 2021).

COVID-19 in severe conditions is a hyper-inflammatory
state which can be a cause of ATP depletion (Taghizadeh-
Hesary and Akbari, 2020). Moreover, low phosphorous
intake in the disease process may occur, and phosphate
replacement may improve immunity (Kouhpayeh et al.,
2020). Therefore, Phosphor assessment is recommended
in an early stage of the disease in COVID-19 patients at
risk of deficiency and hospitalized patients, especially in
COVID-19 severe cases. Supplementation should be con-
sidered in a deficiency state, and special consideration
should be taken in the patients with a higher risk of “refeed-
ing syndrome (Krzak et al., 2011).

Magnesium. As reported by previous studies, Magnesium
supplementation would be effective in the prevention
and/or treatment of respiratory system disorders as well
as gastrointestinal tract diseases. In individuals with
COVID-19, blood magnesium levels should be examined,
especially in those who have been diagnosed with hyperten-
sion, renal impairment, or diabetes. As a result, magnesium
supplementation in deficient individuals should be explored
(Tang et al., 2020).

Zinc. Zinc is a micronutrient playing a role in innate and
adaptive immunity (Hojyo and Fukada, 2016). Previous
studies showed that zinc supplementation would reduce
the duration of common cold disease (Eby et al., 1984;
Hemila et al., 2016; Read et al., 2019). Furthermore, zinc
supplementation shortened the duration of sneezing by
22% (−1% to 45%), sore throat by 18% (−10% to 46%),
cough by 46% (28% to 64%), muscle ache by 54% (18%
to 89%) with no significant effect on fever (Read et al.,
2019).

Zinc as an immunomodulatory trace element may be
beneficial in critical illnesses as well. Low plasma concen-
trations of zinc and increased urinary zinc loss have
occurred in critically ill states (Cirino Ruocco et al.,
2018). A prevalence of being up to 96% is reported for
zinc deficiency in acute respiratory distress syndrome
(ARDS) patients (Linko et al., 2011). Moreover, zinc defi-
ciency is an independent predisposing factor for mechanical
ventilator-induced lung injury exacerbation (Boudreault
et al., 2017). However, there is inconsistent evidence on
the possible beneficial effects of zinc supplementation on
clinical outcomes in such situations (Elke et al., 2019;
Heyland et al., 2008; Lee et al., 2019; Linko et al., 2011;
Singer et al., 2019). These controversies could be solved
by further investigations about dose, duration, time of
administration, and conditions of patients. Regarding the
role of zinc in different metabolic pathways, zinc should

be provided, at least in available RDA doses in such
patients (Rajendram et al., 2015).

COVID-19 patients experience zinc deficiency states at
higher rates than the healthy population (Jothimani et al.,
2020). One clinical trial study showed no benefit of reduc-
tion in symptoms and outcomes in COVID_19 outpatients
by 50 mg of zinc gluconate administration (Thomas et al.,
2021). More studies investigating the effects of zinc supple-
mentation on various biochemical indices as well as clinical
outcomes in COVID-19 patients, but there are no published
results to this moment we are writing the paper (Carlucci
et al., 2020). Considering different therapeutic strategies
in acute/chronic zinc deficiency disorders, an individualized
assessment of zinc status in all hospitalized patients would
be reasonable (Joachimiak, 2021).

In COVID-19 patients, there is no data supporting the
specific indications and dosage of zinc supplementation.
Therefore, all COVID-19 patients should get at least
RDA quantities of zinc in their medical nutrition therapy,
and nutritionists should decide on higher doses of zinc sup-
plementation based on the patient’s clinical state and
disease stage.

Selenium. According to our searches, no interventional
studies were published on the effect of selenium supple-
mentation on the incidence rate, inflammatory indices, or
clinical outcomes of COVID-19 disease. However, obser-
vational studies reported that lower concentrations of
serum selenium were associated with decreased recovery
rate in COVID-19 patients (Moghaddam et al., 2020;
Zhang et al., 2020). Low serum selenium levels in the
elderly are associated with decreased survival and a
higher mortality rate (Alehagen et al., 2016, 2018;
Robberecht et al., 2019). Therefore, assessment of serum
selenium concentrations in all hospitalized patients and
appropriate supplement administration in documented defi-
ciencies at any stage of disease would be beneficial.
Furthermore, it seems that selenium administration at the
beginning of hospitalization or the earliest opportunity
before the incidence of cytokine storm would be more effi-
cient (Ersöz et al., 2003). However, the exact indications
and recommended dose of selenium supplementation to
minimize COVID-19 related complications and comorbid-
ities are unknown (Hiffler and Rakotoambinina, 2020).

A significant drawback of our narrative evaluation was
the lack of published studies and information concerning
the COVID-19 and nutritional management elements. To
study the appliance, further research is needed, including
experimental studies and clinical trials.

Conclusion
Medical nutrition therapy (MNT) for COVID-19 hospita-
lized patients is considered a critical component of their
medical management. Early nutrition support following
hemodynamic stability should be regarded in such patients.
EN would be the preferred feeding route. Energy and
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macronutrients should be provided concerning the past
medical history, clinical manifestations, and disease sever-
ity of patients. Some potentially recommended micronu-
trient supplementations should be administered in
particular indications.
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