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Summary. Currently Covid-19 pandemic is a leading
challenge across the globe. It is mandatory to attain and
maintain good nutritional status to fight against virus. Nutritional
status of individual is affected by several factors such as age,
sex, health status, life style and medications. Nutritional status of
individuals has been used as resilience towards destabilization
during this COVID-19 pandemic. Optimal nutrition and dietary
nutrient intake impact the immune system, therefore the only
sustainable way to survive in current context is to strengthen the
immune system. There is no evidence found that supplement
can cure the immune system except Vit C, which is one of the
best way to improve immune system. A proper diet can ensure
that the body is in proper state to defeat the virus. However
along with the dietary management guidelines the food safety
management and good food practices is compulsory. This
article explores the importance of nutrition to boost immunity
and gives some professional and authentic dietary guidelines
about nutrition and food safety to withstand COVID-19.

The aim of the study — to analyze and systematize the
literature data about the influence of nutrition on the mani-
festation of COVID-19 infection.

Materials and Methods. The study uses publications
of the world scientific literature on COVID-19 infection, in
particular the causes and mechanisms of its development,
treatment, complications and its consequences as well as
the influence of different nutrients and nutrasuticals on the
course of COVID-19. This review highlights the nutritional
interventions to increase the immune response in the body
during viral infections, especially considering the novel
coronavirus pandemic. Due to their beneficial effects on
general healthcare and disease prophylaxis, nutraceuticals
have been gaining more and more importance lately.

Results. During the COVID-19 pandemic, the
nutritional status of individuals has been used as a measure
of resilience toward destabilization. Optimal nutrition and
dietary nutrient intake impact the immune system through
gene expression, cell activation, and signaling molecules
modification. In addition, various dietary ingredients are
determinants of gut microbial composition and subsequently
shape the immune responses in the body. Therefore the
existing evidence suggests that the only sustainable way to
survive in the current situation is to strengthen the immune
system. An adequate intake of zinc, iron, and vitamins A, B
12, B6, C, and E is essential for the maintenance of immune
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BnavB xapuyBaHHSAl Ha nepe6ir COVID-19

0. KpexoBcbka-flensiBko, B. Jlokaii, C. AcTpemcbKa,
H. Pera, O. BywtuHcbka, C. flaHb4ak

TeHonibebKull HayioHasibHUl MeouyvHul yHisepcumem
imeHi 1. 5. Mlopbayescbko2o0 MO3 YkpaiHu

Pestome. Ha cb0200Hi naHoemis COVID-19 ssnsie co-
6010 BUK/IUK 07151 ycb020 csimy. [nsi 6opomsbu 3 8ipycom
0608’513K0BUM € O00CSi2HEHHSI ma MiompuMKa HaIexHO20
Xap408020 cmamycy. 3a2a/ibHosi00MO, WO Ha xap4yosull
cmamyc /It00UHU B/IUBae yinuli psido chakmopis, makux, siK
BiK, cmamb, cmaH 300p08'sl, Crioci6 Xumms ma npuliMaHHs
JliKapcbKux 3acobis. HanexHuli xapyosuli cmamyc cripusis
nMioBUWEHHI0 cmilikocmi ma oripHOCMI op2aHi3My /IOUHU
00 BIipyCHO20 HaBaHMaxeHHs Mo yac rnaHoemii COVID-19.
OnmumasibHe xapyyBaHHsI ma CrioXUBaHHSI MOXUBHUX PeYyo-
BUH MO3UMUBHO B/IUBAIOMb Ha iMyHHY cucmemy, momy 00-
HUM i3 diesux Memodis 3arnobieaHHs1 iHhikysaHHI0 COVID-19
B Cy4acHUX ymoBax € 3MiyHeHHsI iMyHHoI cucmemu. Ha cbo-
200HI He 3HaldeHOo O0O0HUX O0Ka3iB Mo20, W0 Xap4yBaHHS
MOXe 518/155mu cob60t0 00UH i3 MeMOOIB JliKyBaHHST YPaXeHb
iMyHHOI cucmemu (OKpiM OaHux Mpo no3umusHUl B/U8 Bi-
mamiHy C, sikuli BBaxaembCs OOHUM 3 Hallkpauwjux 3acobis,
SKI nidsUWyromb crieyucpiyHy i HecrieyugbiyHy pesucmeHm-
Hicmb opeaHi3my). lMpasusibHa diema Moxe 3abesnedumu
niompuMaHHs Ha/IeXXHO20 CMaHy opa2aHi3My JI0OUHU O/1s1
60pomb6bU 3 BIPYCHUMU ypaxeHHsIMU. B daHili cmammi rpo-
aHas1i308aHo BaXX/1UBICMb xap4yBaHHs1 07151 MOBUUWEHHS iMy-
Himemy ma HagedeHOo Oesiki pekoMeHoayii ujodo onmumasis-
HO20 xap4ysaHHs 07151 MpomucmosiHHs COVID-19.

MeTa gocnimkeHHs — npoaHasiisysamu ma cucmema-
mu3ysamu siimepamypHi 0aHi npo Br/u8 xap4yysaHHs Ha
nposisu iHghekyir COVID-19.

Martepianu i metogun. Y 00c/iOXeHHi BUKopucmaHi
ny6nikayji c8imosol HayKosoi' iimepamypu npo iHeKyito
COVID-19, 30Kkpema npo Mpu4yuHU ma MexaHi3mu ii po3-
BUMKY, JliKyBaHHS, YCK/IAQOHEHHSI ma ii Hac/lioKU, a maKkox
Brn/UB xapdysaHHsi Ha nepebiz COVID-19. [aHuli oessi0
PO3KpUBAE POJIb Xap4OBaHHS Y MiOCU/IEHHI iMYHHOT BiOnosioi
opaaHi3my Mio Yac BipycHUX IHGhekyili, 0cob/1uBO BPaxosyto-
4u HasiBHICMb HOBOI NaHOeMil KOpOHaBsipycy.

Pesynbratu. 10 Yac naHoemii COVID-19 xap4osuli
cmamyc srodeli Mae 0cob/1uBO Bax/1use 3Haq4eHHsl. Onmu-
MasibHe xapyysaHHs ma OiemuyHe CrOXUBaHHS MOXUBHUX
PEYOBUH BIM/IUBAOMb Ha IMYHHY cucmeMy 3asosiku eKcripe-
Cii 2eHiB, akmusauyjii kimuH ma mMooudpikayii cugHa/IbHUX
morsekysn. KpiM moeo, pi3Hi diemuyHi iHepedieHmu € Oe-
mepMiHaHmamu MiKPOBHO20 CK/1ady KUWEYHUKA | 32000M
hopmyromsb iMyHHI peakyil 8 opaaHi3mi. AOekBamHe Croxu-

BaHHs1 YUHKY, 3asiza ma simamivis A, B,,, B, C ma E mae
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function. In the current scenario, COVID-19 has imposed
a new set of challenges for the individual to maintain a
healthy diet. The state of self-isolation, lockdown, and
social distancing are important measures to flattening the
curve of the disease, although these measures have severe
repercussions on an individual’s life. The act of confining
to one’s home has significant impacts on one’s health,
including changes in eating patterns, sleeping habits, and
physical activity. It would promote sedentary behaviors that
affect mental and physical health and lead to an increased
risk of obesity. Fear and anxiety may also cause changes
in dietary habits leading to unhealthy dietary patterns and
less desire to eat or with lessened enjoyment during eating.
Micronutrients are dietary components that may contribute
substantially to a robust immune system. Essential micro-
nutrients like vitamins A, D, E, C, B, B,, and folate and
trace elements such as iron, zinc, and selenium, available
in a variety of fresh animal- and plant-based foods, aid the
body’s ability to fight infections.

Conclusions. COVID-19 became the most challeng-
ing pandemic influencing all countries worldwide. A proper
and healthy diet can ensure a robust immune system that
can resist any onslaught by the virus. A certain amount of
particular nutrient saturates into cells and prevents any kind
of nutritional deficiency. Individuals consuming well-balanced
diets appear to be safer with better immune systems and
lower incidence of chronic diseases and infections.

Key words: COVID-19; viral infection; nutrition; chronic dis-
orders.

INTRODUCTION

COVID-19 pandemic is posing severe threats to
international health and the economy.

» At the moment there is still no cure for the disease

* Alternative methods need to be found to control
the spread of the virus [1].

COVID-19 is caused by specific Coronavirus
(SARS-CoV 2). Coronaviruses primarily cause enzo-
otic infections in animals but is capable of transferring
to humans and causing infections eg.:

» Severe Acute Respiratory Syndrome (SARS) in
2002

* Middle East Respiratory Syndrome (MERS) in
2012.

* Both Zoonotic Diseases

The outbreaks of SARS, MERS and COVID-19
demonstrate how lethal Coronaviruses can be when they
cross the species barrier and infect humans [2]. Intere-
stingly, the genome structure of COVID-19 is 82 %
identical to that of the SARS- CoV genome [3]. Les-
sons learned from the SARS (2002) outbreak could be
applied or tried to apply to COVID-19.

Symptoms of COVID-19 include:

 Fever, cough, respiratory symptoms, shortness
of breath, breathing difficulties, fatigue and a sore
throat.

* A minority group of people will present with more
severe symptoms and will need to be hospitalised,
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BaX/1use 3HayeHHs1 0715 MOMPUMKU HA/IEXHO20 (PYHKYIOHY-
BaHHS IMyHHOI cucmemu. HeobxioHicmb y camoizonsayii ma
dompumaHHs coyiasibHoi ducmaHyii € Hegio’eMHUMU 3axo-
damu 8 pamkax naHoemii COVID-19, npome BOHU Maromsb
ceplio3Hi Hac/lioKu 07151 ummsi /IOUHU | MpuBoosimb 00
3MIHU pexumy xapdyBaHHsi, CHy ma (bi3u4HOI' akmusHocmi.
Lle cripusie po3sumMKy MasiopyxoMoi nosediHku /irooed, sika
Br1/1UBAE Ha rcuxiyHe ma isuyHe 300pos’ss ma sede 00
MiOBUWEHHS PU3UKY OXUPIHHS. Cmpax | 3aHENOKOEHHST MO-
JKYyMb MakoX CrpUYUHUMU 3MiHU B8 Xap40BUX 38UYKaX, W0
Bede 00 He300p0B0O20 PEXUMY XapyyBaHHSI Ma 3HUKEHHS
anemumy abo 3MeHWeHHs 3a00B80/1eHHS Bi0 i. Mikpoesie-
MeHmu — ye diemuy4Hi KOMIMOHEHMU, sIKi MOXYMb Cymmeso
cripusimu 3MIYUHEHHKO iIMyHHOI cucmemu. Taki Baxsiusi Mi-
KpoesnemeHmu, sik simamiHu A, D, E, C, B, B,,, a makox
hosiamu ma MikpoesemeHmu, maki, siKk 3a/i30, YUHK ma
cesieH 00CmyIrHi 'y pi3HOMaHIMHUX CBIKUX MPoodyKmax maa-
PUHHO20 Ma POC/IUHHOZ20 MOX00XEHHSI, 00roMazaroms op-
2aHismy 8 60pomb06i 3 IHQPEKYITHUMU 3aXBOPHOBAHHSIMU.
BucHoBku. COVID-19 cmas Halick/1adHiwor naHoe-
Mi€lo, sika Ha CbO20O0HIWHI Mae supaxeHul BrauUB Ha ycCi
KpaiHu csimy. lpasusibHe ma 300poBe xapyyBaHHs MOXe

3a6e3neyumu HaodiliHe ma cmilike (hyHKYIOHYBaHHS iIMyHHOI

cucmemu 07151 6opombbu 3 BipycoM. Y daHull 4ac dosede-
HO, Wo /1100U, sIKi dompumyromscsi 36a/1aHcosaHoi diemu,
MEHW CXU/IbHI 00 PO3BUMKY PI3HOMaHIMHUX XPOHIYHUX 3a-
XBoproBaHb ma iHghekyid.

KnrouoBi cnoBa: COVID-19; BipycHa iHpeKLis; XPOHiyHi
posnagp.

most often with pneumonia, and in some instances,
the illness can include ARDS, sepsis and septic shock
[4].

Nutrition

1. Not a cure for COVID-19 but healthy patterns of
eating optimize the function of the immune system,
improve immunometabolism, and are a modifiable
contributor to the development of chronic disease that
is highly associated with COVID-19 deaths.

2. May have a positive impact on COVID-19 as it
may be a way to support people at higher risk for the
disease i.e. older people and people with pre-existing
conditions (non-communicable diseases).

The aim of the study — to analyze and systematize
the literature data about the influence of nutrition on
the manifestation of COVID-19 infection.

MATERIALS AND METHODS

The study uses publications of the world scientific
literature on COVID-19 infection, in particular the
causes and mechanisms of its development, treatment,
complications and its consequences as well as the
influence of different nutrients and nutrasuticals on the
course of COVID-19. This review highlights the
nutritional interventions to increase the immune
response in the body during viral infections, especially
considering the novel coronavirus pandemic. Due to
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their beneficial effects on general healthcare and
disease prophylaxis, nutraceuticals have been gaining
more and more importance lately.

RESULTS AND DISCUSSION

Symptoms and Risk Factors of COVID-19

Two to 14 days after exposure to the virus, the
usual clinical signs are dry cough and shortness of
breath. The Centers for Disease Control and Prevention
(CDC) reported that the appearance of fever, chills,
myalgia, headache, as well as the loss of smell and
taste, could indicate an infection. The majority of
humans have mild symptoms if any occur, and it has
been reported that ca. 80 % of infected people do not
need hospitalization [4].

Nevertheless, in some individuals, the infection can
cause severe problems. With aging, the immune
response becomes weaker (immunosenescence), and
the levels of inflammatory mediators in the blood
increases (inflammageing). The high-risk group of
COVID-19 that are clinically vulnerable includes
primarily elderly individuals and those with inflammation-
associated conditions such as overweight and obesity,
chronic obstructive pulmonary disease, cardiovascular
diseases, diabetes, kidney disease, etc. The majority
of severe COVID-19 cases and mortalities were within
the abovementioned group of individuals, although it
is worrisome that younger and healthy individuals are
showing up in this cohort [5, 6].

The virus rapidly multiplies and infects the surrounding
cells throughout the respiratory system. At the time the
virus gets to the lungs, an inflammatory process starts in
the mucous membranes and damages the alveoli, which
have difficulties in supplying oxygen, resulting in breathing
difficulties. This can cause swelling in the lungs, which
can result in the accumulation of fluids and dead cells

and, finally, severe pneumonia. The infection can spread
through mucous membranes of the body, such as the
digestive system. In some cases, gastrointestinal
symptoms like diarrhea, indigestion, and vomiting have
been reported along with respiratory symptoms, and
studies propose the possibility of fecal-oral transmission
[7]. The typical symptoms of COVID-19 and their
incidence percentage in 55,924 laboratory confirmed
cases are illustrated in Figure 1 (according to the report
of the WHO-China Joint Mission; 20 Feb., 2020).

SARS-CoV-2 has been isolated from the brain-
stems of positive patients, which indicates that this
virus has common pathways of transmission with
other coronaviruses that can spread through synapse-
connected routes from the lung and airways. The virus
can cause problems in different parts of the body, such
as the heart, liver, and kidneys, particularly in the later
stage of the disease. Fatal cases of COVID-19 can be
caused by multiple organ failure, especially in indi-
viduals with genetic immune factors [8, 9].

This review highlights the nutritional interventions
to increase the immune response in the body during
viral infections, especially considering the novel
coronavirus pandemic. Due to their beneficial effects
on general healthcare and disease prophylaxis,
nutraceuticals have been gaining more and more
importance lately [10].

World Health Organisation: Nutrition Advice
during the COVID-19 outbreak. Good nutrition and
hydration are important. A well-balanced diet keeps
you healthy, strengthens the immune system, and
reduces the risk of chronic disease and infectious
disease. It is recommended that a diet with a variety
of fresh food and unprocessed foods is followed daily,
to provide the body with the necessary vitamins,
minerals, dietary fibre, protein, and antioxidants [11].

Typical symptoms of COVID-19 (According to the report of the WHO-China
Joint Mission)

Fever

Dry cough

Fatigue
Sputum production
Breath shortness
Myalgia or arthralgia

Sore throat 13.9 %

11.4 %
13.6 %
5%
4.8 %
3.7 %

Headache

Chills

Nausea or vomiting
Nasal congestion
Diarrhea

f

14.8 %

Figure 1. Typical symptoms of COVID-19 (according to the report of the WHO-China Joint Mission) relied

on 55,924 COVID-19 confirmed cases (February 2020).
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Eat fresh and unprocessed foods every day

¢ Include fruits, vegetables, legumes, nuts and
whole grains and foods from animal sources (e.g.
meat, fish, etc)

« Daily portion recommendations:

* 2 cups of fruit (4 servings)

2.5 cups of vegetables (5 servings)

» 180 g grains

* 160 g meat and beans (red meat 1-2 times/
week and poultry or fish 2—3 times/week)

* Snack on raw vegetables and fruit, rather than
foods that are high in sugar, fat or salt

« Avoid overcooking vegetables and fruit — to
avoid the loss of important vitamins

* If using canned fruit or vegetables — choose
wisely, avoid varieties with added salt and sugar

 Drink enough water every day

» Water is essential

e It transports nutrients and compounds in blood,
regulates body temperature, gets rid of waste and
lubricates and cushions joints

 Drink 8-10 cups of water daily

» Water is the best choice, other drinks can also
be consumed such as lemon juice (diluted in water
and unsweetened), tea and coffee. Avoid consuming
too much caffeine, sweetened fruit juices, fizzy drinks
and drinks high in sugar

» Eat moderate amounts of fat and oil

 Eat unsaturated fats rather than saturated fats

* Choose meat that is low in fat

 Avoid processed meats as it is high in salt and
fat

 Avoid industrially produced trans fat — fast food,
fried food, etc

 Eat less salt and sugar

* When cooking and preparing food, limit the
amount of salt

e Limit daily salt intake to less than 5g (1 tea-
spoon)

 Avoid foods high in salt and sugar

 Limit intake of soft drinks and sodas that are
high in sugar

e Choose fresh fruits instead of sweet snacks
such as cookies, cake and chocolate

Immune Boosting Foods

A healthy immune system can defeat invading
pathogens. Many products on store shelves claim to
boost or support immunity. But the concept of boost-
ing immunity actually makes little sense scientifi-
cally. In fact, boosting the number of cells in your
body — immune cells or others — is not necessarily a
good thing. For example, athletes who engage in
"blood doping" — pumping blood into their systems
to boost their number of blood cells and enhance
their performance — run the risk of strokes.

e Attempting to boost the cells of your immune
system is especially complicated because there are
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so many different kinds of cells in the immune system
that respond to so many different microbes in so
many ways. Which cells should you boost, and to
what number? So far, scientists do not know the
answer. What is known is that the body is continu-
ally generating immune cells. Certainly, it produces
many more lymphocytes than it can possibly use.
The extra cells remove themselves through a natural
process of cell death called apoptosis — some before
they see any action, some after the battle is won. No
one knows how many cells or what the best mix of
cells the immune system needs to function at its
optimum level.

e There is some evidence that various micronutri-
ent deficiencies — for example, deficiencies of zinc,
selenium, iron, copper, folic acid, and vitamins A, B6,
C, and E — alter immune responses in animals, as
measured in the test tube.

Nutrition and immune defense

Micronutrients are dietary components that may
contribute substantially to a robust immune system
[12]. Essential micronutrients like vitamins A, D, E, C,
B,, B,,, and folate and trace elements such as iron,
zinc, and selenium, available in a variety of fresh ani-
mal- and plant-based foods, aid the body’s ability to
fight infections [13, 14]. Health and survival are increa-
singly dependent on the functioning of the immune
system. Mechanistically, a rapid innate immune re-
sponse occurs through phagocytes when a pathogen
assaults the living system, but an adaptive immune
response more specifically identifies the invading
pathogen. Basically, these immune responses are
controlled and coordinated by T cells, which recognize
the antigens and are classified as cytotoxic T cells.
Cytotoxic T cells kill infected, damaged cells and the T
helper cells Thl and Th2. These cells are involved in
antiviral and cellular immune responses as well as
humoral and antiparasitic responses [15]. A strong im-
mune system ensures host defense against pathogens
and neoplastic cells, and balanced nutrition augments
the immune system to provide optimal defense against
infectious agents. Many scientists have explained the
critical role of the immune system as well as the de-
fense mechanisms involved in protecting the body from
invading agents, particularly in the presence of appro-
priate nutrition. A lot of them reported their findings on
the kinetics of the immune response to COVID-19,
describing higher concentrations of follicular helper
T cells, antibody-secreting cells, activated CD4" and
CD8* T cells, and immunoglobulin M (IgM) and immu-
noglobulin G (IgG) antibodies, all of which were ob-
served to bind to coronavirus SARS-CoV-2. The results
thus validate the role of a strong immune defense in
patients COVID-19.

An optimally functioning immune system is closely
linked to an adequate supply of micronutrients to the
body, while severe deficiencies of these micronutrients
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lead to weakened immune responses and vulnerability
to infections. Vitamins A, C, E, and B complex, along
with folic acid, zinc, selenium, iron, and copper, all play
important roles in boosting the immune system of the
population [16, 17]. Several studies have confirmed that
micronutrient deficiencies are associated with a wea-
kened immune system that predisposes individuals to
increased vulnerability to infections [18, 19]. It was dem-
onstrated the critical role of essential vitamins and trace
elements in boosting the immune system. They empha-
sized that micronutrients such as vitamins A, B, B,,, C,

Innate Immunity

D, and E, (Figure 2) in addition to iron, selenium, and
zinc (Table 1), [20-30] might work synergistically to help
immune cells function appropriately.

Recent research also supports a role of certain
minerals and vitamins as adjunct therapeutic agents to
treat microbiological infections as well as immunological
and nonimmunological chronic diseases [31-39].

More recently, it was reviewed the association
between optimal nutrition and the immune system in
providing better protection against viral infections.
Scientists suggested that essential micronutrients and

Adaptive Immunity

(-
o0
>

()

-
7
o~
\
Macrophages Dendritie Cells Natural Killer Cells B-Cell T-Cell
N )
Do pecs % . Increase NK activity Increase antibody production ::”r:::" Iln';r’l'il"mlion
Vitamin E  Decrease COX activity  Decrease IL-12 Increase phagocytosis Increase IgM, IgE B sl
3] ducti e Y d: Increase plasma cell production g i
HOp D LDH=p ol SRNERCC Induce cell death
Increase phagocytosis Increase [L-10, TNF o Increase NK activity Decrease antibody production Increase IL-4, IL-10
Vitamin D Increase killing antigens  Increase mannose receptor Increase phagocylosis Decrease 1gM. IgE Decrease 1L-17, [L-21
Increase cathelicidins Decrease MHC-11 Decrease plasma cell production  Decrease inflammation
Decrease 1L.-23, 11-12 Increase apoptosis
Increase 1L-10
Increase phagocytosis Increase NK activity Increase antibody production Increase IL-2,
min Increase killing antigens Increase phagocylosis Increase IgM, IgG, IgA Increase cyctotoxic activity
Vita c Oxidant production Increase plasma cell production Polarizes T-helper cells

Figure 2. Role of vitamins E, D, and C in innate and adaptive immunity. Abbreviations: COX, cyclooxygenase; Ig, immunoglobulin; IL, interleukin;
MHC, macrophage histocompatibility complex; NK, natural killer; NO, nitric oxide; PEG, polyethylene glycol; TNF, tumor necrosis factor.

Table 1. Role of selected minerals in innate and adaptive immunity

Mineral Role in innate immunity Role in adaptive immunity
Folate * Supports innate immunity * Improves cell-mediated immunity
« Increases production of NK cells « Increases expression of antigen-presenting
cells
¢ Increases antibody-mediated immune
response
« Increases antibody production
* Assists T-helper cell-mediated immune
response
Iron * Regulates production of cytokines « Increases T-cell proliferation
* Improves phagocytosis * Improves cytotoxic T-cell function
Zinc * Protects cells from oxidants * Promotes release of cytokines to mediate
 Helps maintain skin and mucosal cell membrane adaptive immunity
integrity * Assists T-helper 1 cells
 Activates T cells
Copper « Aids neutrophil phagocytosis « Increases T-cell proliferation
* Increases IL-2 production « Increases antibody production
* Improves cellular immunity by activating
cytokines and chemokines
Selenium * Helps selenium-dependent enzymes (sialoproteins) to |« Increases antibody production
resist oxidant production * Promotes T-cell proliferation and
*Supports function of NK cells and leukocytes differentiation
(macrophages, neutrophils, monocytes)
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the omega-3 fatty acids have the capacity to boost
immunity against viral infections. Similarly, it was
also described the complex relationship between trace
elements and viral infections, highlighting the immuno-
modulatory properties and antiviral activities of certain
micronutrients such as iron, zinc, selenium, and copper.
Apart from functioning as antioxidants, these trace
elements were shown to inhibit viral replication in host
cells.

Older adults, compared with younger populations,
are more susceptible to COVID-19-like viral infections
and their associated serious outcomes. This increased
susceptibility is attributable to aging-associated
physiological changes, a weakened immune response,
malnutrition, and multimorbidities [40]. Prolonged
hospitalization to ensure the stabilization and recovery
of COVID-19 patients increases the risk of malnutrition
and severe loss of lean body mass and muscle
function. Nutritional screening and treatment of
malnutrition in older patients is therefore mandated as
part of COVID-19 patient care [41]. A recent cross-
sectional study from Wuhan, China, reported that 52.7
% of the 182 older adult patients with COVID-19 were
malnourished, with the mean Mini Nutritional
Assessment score being below 17 [42]. Advanced age
is associated with a high risk of nutritional frailty,
characterized by sudden weight loss, loss of lean body
mass, and loss of physiological nutritional reserves.
Nutritional frailty compromises an individual’s ability to
meet their nutritional needs and increases their
susceptibility to disability [43]. The European Society
for Clinical Nutrition and Metabolism [44] proposed
several considerations for the nutritional care of older
COVID-19 patients: nutritional screening; optimization
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