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ABSTRACT
The disease COVID-19, caused by the SARS-

CoV-2 coronavirus, disproportionately targets

individuals  with aging or otherwise

dysfunctional immunity. Since nutrition is

Lifestyle Factors Chronic Disease

Declining Immunity

shown to have a massive effect on the immune
system—and other body systems that can both
improve protection and ability to fight against Increased COVID-19 Risk
the SARS-CoV-2 virus—we conducted a
literature review of nutrition
recommendations and their antiviral effects in

older adult populations. Certain bioactive compounds and functional foods have been shown in the past to improve
the body’s immune function and prevent viral infection. We organize our recommendations by food groups, as
delineated by the MyPlate nutritional program, to create guidelines for senior citizens, public health experts,
nutritionists, caretakers, and nursing homes. We hope this research will assist in improving the age disparity in

vulnerability to the disease COVID-19 during the pandemic.
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INTRODUCTION

The outbreak of COVID-19, a disease caused by a
novel coronavirus (2019-nCoV) named SARS-CoV-2,
was officially declared a pandemic in March 2020 [1].
By July 1, 10,680,651 cases and 516,268 deaths
worldwide have been reported [2]. Since this virus is
so new, there has not been enough time to run
extensive clinical research regarding its behavior,
incidence, and symptomatology yet. However, since
the coronavirus SARS-CoV-2 has a few pathogenic
siblings including SARS-CoV and MERS-CoV, we may
use data and findings from these recent past
outbreaks when data on SARS-CoV-2 is not available
[3].

The highest indication of susceptibility to
COVID-19 infection is age and age-related chronic
conditions, like diabetes, heart disease, and
hypertension. A recent clinical study of 1591 COVID-
19 patients in Italy found that the mean age of
patients was 63 years, almost two decades higher
than the average Created from data from New York
State Department of Health 2020population age [4].
The elderly are at huge risk of contracting SARS-CoV-
2 and suffering poor health outcomes once infected
because of weakened immune and other organ
systems. Immunity has been proven to decline with
age due to high levels of chronic inflammation,
dysregulation of innate immunity, and altered T-cell
and B-cell development [5]. This phenomenon places
older people at a huge disadvantage when fighting
viruses like SARS-CoV-2.

Figure 1 shows the proportions of New York
COVID-19 fatalities that were diagnosed with a
comorbidity, most commonly diseases of the
cardiovascular and pulmonary systems, which are all
more likely to appear with increase in age.

This review article aims to address this age

disparity in COVID-19 outcomes from within the
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context of nutrition. Although many clinical studies
haven’t been done vyet regarding SARS-CoV-2,
numerous studies in the past have been found to
demonstrate the relationship of food consumption to
viral infection. Nutrition and diet are found to affect
susceptibility in two ways: (1) by leading to chronic
diseases or comorbidities that weaken the body—as
89.8% of fatalities from the disease had at least one
comorbidity—or (2) by directly affecting the body’s
immune system and ability to fight off viruses [6].
Since the elderly already have declining immunity, it
is substantially more important for them to receive all
essential nutrients in recommended quantities while
also managing chronic conditions using lifestyle

changes and pharmaceuticals.

Figure 1: New York State Comorbidities in COVID-18 Fatalities
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Created from data provided in New York State Department
of Health 2020 [6]

However, many older people in the United
States live in group housing like assisted living or
nursing homes, which, due to a strict business model
and high volumes, prepare residents’” meals in a
commercial kitchen with subpar products to fit a
specific budget [7]. Even outside of the group setting,
individuals who are elderly, immunocompromised, or

ill are less likely to have access to fresh foods, due to
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not having availability or ability to obtain
transportation to grocery stores.

Utilizing an examination using evidence

published regarding immunity and functional foods
thus far, we will create a nutritional plan for nursing
home contractors, caretakers, food scientists,
nutritionists, and senior citizens to consider during
the pandemic. Keywords “bioactive compound”,
“nutrition”, “COVID-19” were used in PubMed and
FFHD Journal to find relevant biochemical and clinical
studies.
Recommendation Model: Prevention and
management of both chronic diseases and infectious
diseases, such as SARS-CoV-2, can be tackled through
early dietary intervention and use of functional foods.
Functional foods are “natural or processed foods that
contain biologically-active compounds; which, in
defined, effective, and non-toxic amounts, provide a
clinically proven and documented health benefit
utilizing specific biomarkers for the prevention,
management, or treatment of chronic disease or its
symptoms” [8].

In the United States, the Department of
Agriculture (USDA) published a nutrition guide known
as MyPlate (Figure 2) which serves as an educational
tool to help citizens make healthy food choices [9]. A
study conducted on adults over 50 years of age found
that following the MyPlate program actually
improved dietary intake and long-term health [10].
Nutrition has always been a major problem for the
elderly as up to 85% nursing home residents suffer
from malnutrition or nutrient deficiencies [11].
Looking beyond general health, this guide is an
excellent model to study each food group against the
backdrop of improving immune function and
preventing COVID-19 infection in older populations.

The recommendations listed can be used for
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healthcare workers or dieticians who are creating
nutritional plans for their patients or by public health
experts and content creators to target and educate

specific populations.

MyPlate

Figure 2: MyPlate Graphic to organize food groups
By United States Department of Agriculture 2011 [12]

Rather than only specific food type
recommendations, food quantity recommendations
are also important to consider. Both undereating and
overeating are damaging to health. Nursing home
residents and the elderly population are susceptible
to loss of appetite due to increased levels of
depression, cancer, cardiac or Gl disorders, and
pharmaceutical medications that may cause nausea
or vomiting. All of these factors lead to unintentional
weight loss which can cause infection, depression, or
death in the elderly [13]. Additionally, studies show
that during viral infection, patients display
approximately 10% greater resting energy usage. This
means that for an infected individual, despite
appetite suppression, normal calorie intake should
increase by 10% to maintain the patient’s energy and
weight [14].

At the same time, due to the pandemic, many

immunocompromised older people must stock up on
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non-perishable snack foods and spend large amounts
of time alone and sedentary at home. Due to these
sudden lifestyle changes, much of the quarantined
(but non-infected) population is in danger of
overeating and weight gain [15], [16]. Moreover,
stress and anxiety stemming from financial, health, or
social factors causes the body to release the steroid
hormone cortisol as an emergency measure, further
increasing some individuals’ risk of stress-eating,
immune dysfunction, obesity, cardiovascular disease,
and diabetes [17], [18]. To prevent these negative
effects during quarantine, overeating should be
prevented and a regular physical exercise regimen

should be followed.

Protein: Proteins are defined as meat, poultry,
seafood, beans and peas, eggs, processed soy
products, nuts, and seeds [12]. A balanced diet should
contain a good variety of these listed protein sources.
The anti-inflammatory protein adiponectin, which
breaks down fatty acids, could be useful to prevent
SARS-CoV-2 infection and treat or improve patient
outcomes. There is evidence that shows some diets,
especially those that are Mediterranean, help in
increasing adiponectin gene expression and plasma
levels [19]. The Mediterranean diet consists of
cardioprotective foods such as fish, legumes, and nuts
[20]. This type of diet that promotes high adiponectin
is also associated with improved obesity levels and
cardiovascular health, especially in the elderly [21],
[22]. These and other foods should be consumed in
moderation (avoiding either under- or over-
consumption).

We will first discuss the benefits and effects of
seafood in the body. Since there is evidence of health
benefits due to bioactive lipids and polyunsaturated
fatty acids, a diet consisting of seafood, or a

supplement of fish oil, can be important for
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individuals above around 65 years of age [23], [24]. In
addition to working against cardiovascular disease
and obesity, polyunsaturated fatty acids are shown to
be effective in the immune system. They can decrease
microbial load by inactivating enveloped viruses such
as the SARS-CoV-2 virus [25], [26]. They are also
shown to inhibit production of inflammatory
mediators like eicosanoids, pro-inflammatory
cytokines (IL-1B, TNF-a, IL-6), chemokines (IL-8, MCP-
1), adhesion molecules (ICAM-1, VCAM-1, selectins),
and reactive oxygen species [27]. Evidently,
polyunsaturated fatty acids are crucial in a diet during
a pandemic [26]. According to the U.S. Department of
Health and Human Services, polyunsaturated fatty
acids can be found in walnuts, sunflower seeds or oil,
flax seeds or oil, and most importantly, fish, including
salmon, mackerel, herring, albacore tuna, and trout
[28].

Nutrients found in meat can also be valuable.
Taurine, creatine, carnosine, anserine and 4-
hydroxyproline have been shown to help Kkill
pathogenic bacteria, fungi, parasites, and viruses
(including coronaviruses like SARS-CoV-2). There is
also evidence of these compounds activity against
chronic disease such as obesity, cardiovascular
disease, and other aging-related disorders which
serve as comorbidities during a SARS-CoV-2 infection
[29]. Since red meat (including beef) contains each of
these beneficial compounds, after further studying
optimal dosage amounts and possible negative side
effects or other metabolic effects, it can be
considered as a functional food for immunity during
the COVID-19 pandemic.

Aside from animal sources, plant sources of
protein are also vital. Infection with SARS-CoV-2 virus
generates acute respiratory syndrome which releases

pro-inflammatory cytokines, including IL-6 and TNF-a
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[30]. It is shown that a diet rich in legumes, a
vegetarian protein source, can inhibit IL-6 and TNF-a
and assist in prevention or faster relief from SARS-
CoV-2 infection [31]. Specific legumes like fava beans
have been studied for years due to their antiviral
effects [32]. This functional food is shown to have
chemical compounds similar to quinine-based
antimalarials such as hydroxychloroquine—which is
currently being used in COVID-19 treatment [33].
Consumption of fava beans may have beneficial
antiviral effects without the possible side-effects of
taking a pharmaceutical like hydroxychloroquine.
There is also evidence to show the importance of
vegetarian proteins in prevention of other chronic
diseases like type 2 diabetes, hypertension, and
cardiovascular disease—all common COVID-19
comorbidities. A longitudinal study of aging clinical
patients found a reduction in chronic disease
biomarkers such as inflammation and oxidative stress
when greater proportions of plant-based proteins are
consumed in a long-term diet [34]. Evidently, it is
important to consume a combination of vegetarian
and non-vegetarian sources of protein in order to
obtain the optimal combination of nutrients for

proper immune system and body function.

Dairy: According to the USDA, the dairy food group
consists of fluid milk products and foods made from
milk [12]. In addition to containing some protein,
dairy products frequently contain an excellent source
of essential vitamins and minerals—most notably,
calcium.

Minerals found in milk like calcium, zinc,
selenium, magnesium, and potassium are valuable in
maintaining a healthy immune system in order to
fight off the SARS-CoV-2 virus [35]. For example, zinc
is used to maintain immune system homeostasis and

its deficiency has been proven to impair innate and
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adaptive immunity [27]. Supplementation studies
have shown that zinc can specifically inhibit viral
replication (by preventing viral membrane fusion)
and improve antiviral response and symptomatology
[36]. A nutritious diet should incorporate all essential
minerals to maintain a proper defense.

The American Dairy industry currently fortifies
milk with Vitamins A and D, two essential vitamins in
maintaining the body’s immunity [37]. Vitamin A can
play a huge role in reducing susceptibility to
pathogens [38]. A clinical study of the Ebola virus
epidemic in West Africa showed that Vitamin A could
be used as a therapeutic supplement in populations
with high likelihood of nutritional deficiencies
because it was likely to decrease mortality and
improve disease outcomes [39]. Vitamin A actually
leads to production of a molecule called isotretinoin,
which down-regulates the ACE2 receptor. Since ACE2
is what SARS-CoV-2 virus attaches to in the victim’s
respiratory tract, this effect of Vitamin A can lead to
an inability for viral attachment and infection,
decreasing susceptibility of contracting COVID-19
[40].

An especially interesting phenomenon to study
is risk for Vitamin D deficiency, which is shown to
become more problematic with increase in age [41].
The elderly—who are already vulnerable to COVID-
19—are also vulnerable to Vitamin D deficiency,
which can compound COVID-19 infection risk.
Supplementation with Vitamin D2 or D3 has been
shown to offer protection from acute respiratory
infections like COVID-19 [42].

The digestive system’s natural microbiome plays
a large role in immunomodulation and maintaining a
defense against infectious disease. The use of
probiotics, therefore, which promote and restore a
healthy gut microbiome, can assist in providing a

secure defense against SARS-CoV-2 [43]. Numerous
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clinical studies show evidence of probiotic
effectiveness against viruses like malaria and HIN1
[44], [45], [46]. Table 1 below shows immune system
effects of several probiotic bacteria to provide
evidence that probiotic-containing foods could be
recommended as a prophylactic treatment to
vulnerable older populations—who already have
lower levels of intestinal flora—as a way to prevent or
treat COVID-19 [47], [48].

These previous studies on other viruses inspired
some initial clinical trials in COVID-19 patients in
2020. Although three new bacteriotherapy and
prevention studies are currently recruiting and
ongoing at the time of this publication, findings may
be promising if the biomarkers measured show
improvement for probiotic dietary supplements (such
as one called SivoMixx) against a placebo [49].

Foods composed of live, active cultures of non-
pathogenic and non-toxic bacteria, namely
Lactobacillus and Bifidobacterium, are regarded as
safest and can even be found naturally in foods like
yogurt, sour cream, cheese, and other dairy products
[50]. There is evidence that suggests probiotics and
fermented dairy products are also valuable against
several chronic diseases that serve as SARS-CoV-2
comorbidities such as obesity, hypertension, and
diabetes as shown in studies charted below in Table 2
[51]. Especially in the vulnerable and those with
underlying chronic health problems, restoring healthy
microbiota through methods like probiotic effects of
the SARS-CoV-2 virus [52].

The data in these clinical studies leads toward
evidence that yogurt or consumption is highly
important in mitigating the fermented dairy can be

formed into a functional food product if dosages are
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established and further studies confirm the clinical
relevance for chronic disease by measuring

biomarkers for these diseases .

Grain: Grains in USDA’s MyPlate are foods made from
wheat, rice, oats, cornmeal, barley or another cereal
grain. Examples include bread, pasta, oatmeal,
breakfast cereals, tortillas, grits and can be classified
as whole grains and refined grains [12].

Depressed immune function due to rise in stress
hormones such as cortisol during chronic disease or
SARS-CoV-2 infection can be harmful for many
patients in their recovery. Studies show that
consuming adequate carbohydrate reduces these
stress hormones and limits immune depression [59].
Mood-boosting foods, the most prominent of which
is chocolate, are proven to decrease cortisol levels
[60]. However, too much sugar consumption is
directly correlated to the chronic diseases type 2
diabetes, cardiovascular disease, obesity,
autoimmune disease, and more [61]. It is important
for populations vulnerable to SARS-CoV-2 to ensure
that they are getting enough complex carbohydrate
content (keeping the body feel full for longer) in their
diets without consuming excess simple sugars or
carbohydrates. This can be done by making simple
substitutions like fruit for candy, wheat bread for
white bread, and dark chocolate for milk chocolate.
Additionally, whole grains and other high fiber foods
have been shown to exhibit antiviral effects by
reducing inflammation and alleviating symptoms.

The mechanism of action enables complex
carbohydrates to be fermented in the gut by bacterial

species—e.g. Bacteroides spp., Bifidobacterium spp,
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Table 1: Clinical data on relationships between probiotics and chronic diseases

Probiotic Source Outcome

Lactobacillus acidophilus  Enhanced inflammatory signals; enhanced antiviral immune reaction

Lactobacillus rhamnosus  Enhanced antiviral immune reaction; enhanced vaccine immune efficacy

Lactobacillus casei Enhanced phagocytic and killing activity of alveolar macrophages; increased levels of

IgA, IFN-y, and TNF-a

Bifidobacterium Enhanced vaccine immune efficacy

Table adapted from He et al 2020 [47]

Table 2: Clinical Data on relationships between probiotics and chronic diseases

Disease Probiotic Study Outcome Reference
Source
Hypertension Lactotripepti Meta-analysis of 30 Found significant negative association Fekete et al
des (milk randomized clinical between BMI and blood pressure lowering 2015 [53]
peptides) trials; N = 2200 effects of lactotripeptides (p < 0.001)
Obesity Yogurt Meta-analysis of 3 Yogurt consumption was negatively Mozaffarian et
prospective studies;  associated with a 4-year weight gain al 2011 [54]
N = 120,877 (P<0.001)
Type 2 Diabetes  Yogurt 20-year prospective;  Consumption of one serving of yogurt per  Chen et al
N =194,458 day was inversely correlated with type 2 2014 [55]

diabetes (P<0.001)

Type 2 Diabetes  Yogurt

4-year prospective;

Total yogurt consumption was associated

Diaz-Lépez et

N = 3,454 (elderly) with a lower type 2 diabetes risk (P=0.002) al 2016 [56]
Mortality Fermented 10-year prospective; Fermented dairy consumption was Soedamah-
Dairy N =4,526 inversely associated with overall mortality Muthu et al

Product (P<0.01) 2013 [57]

Table adapted from Marco et al 2017 [58]
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and Prevotella spp.—which create metabolite
bioproducts in the bloodstream to signal and release
anti-inflammatory cytokines and maintain the
mucosal barrier [62], [63]. An increased intake of
dietary fiber and complex carbohydrates can improve
outcomes for patients in danger of contracting
COVID-19.

One food widely used for prevention and
treatment of SARS-CoV-2 in Chinese provinces is
barley malt, containing additional bioactive
compounds such as B-glucans, arabinoxylan, tocols,
resistant starch, and polyphenols [63]. If it can be
studied further in clinical trials against specific
conditions (notably COVID-19) and other chronic
diseases in defined dosages, barley malt might be

eligible to be a functional food in the United States.

Fruits and Vegetables: The MyPlate program
recommends every meal have almost 50% fruit and
vegetable content [12]. The benefits of fruits and
vegetables have been studied and known for years;
plant-based foods are found to contain a multitude of
bioactive micronutrients and antioxidants. With aging
comes a dramatic decline and dysregulation of
immunity, and fruits and vegetables are often the
best sources of nutrients to prevent this decline. One
randomized controlled experiment compared a group
of 65 to 85 year olds that consumed 2 portions of
fruits and vegetables a day to another group that
consumed 5 portions. The study eventually found
that the 5 portions a day participants had a much
better antibody response to vaccination against
respiratory infections—like the ones caused by the
COVID-19 disease—such as pneumonia and
meningitis, as well as lower instances of new illness or
infection reports; this can be attributed to increases
in micronutrients (such as Vitamin C, Lutein,

Zeaxanthin,  b-Cryptoxanthin,  a-Carotene, b-
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Carotene, and Lycopene) in the course of 6 to 16
weeks in the group that consumed more fruits and
vegetables [64]. Further similar studies should be
done to determine the exact number of weeks that
can create a statistically significant difference
between groups, whether additional biomarkers in
the immune system are also affected, or what the
effects of modifying dosages and types of produce
can have.

Studies show that improvement in consumption
of certain vitamins can be invaluable to those that are
at-risk to the SARS-CoV-2 virus. Multiple vitamins are
shown to be essential in improving immunity and
fighting off infections [65]. Vitamin C, or ascorbic acid,
is known to prevent lower respiratory tract infection,
which can be caused by COVID-19 [66], [67].
Consumption of adequate Vitamin C in diet may
improve COVID-19 prevention or prognosis. The
dietary recommendation may be achieved through
natural foods such as citrus fruits, kiwi, broccoli and
other produce [33]. Additionally, there is data to
show that an increase in consumption of Vitamin E
can also improve viral resistance [68]. Vitamin E
enhances T-cell mediated function and has been
shown in multiple clinical studies to lower incidence
of upper respiratory infection [27], [69]. In the elderly
specifically, Vitamin E supplementation has been able
shown to enhance immune response and increase
resistance to oxidative injury [70].

Antioxidants are also shown to be active against
RNA viruses and coronaviruses. Some antioxidant
nutraceuticals have been extensively studied in
regard to their effects in anti-inflammation (especially
in the lungs) and protection against viral infection.
Examples include ferulic acid, lipoic acid, spirulina, n-
acetylcysteine, selenium, glucosamine, zinc, yeast

beta-glucan, elderberry [71]
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Compound Daily dosage suggestion Effect on immunity Reference(s)
Ferulic acid 500-1,000 mg Boosts type 1 interferon response by promoting McCarty and
induction of HO-1 and activating toll-like receptor ~ Assanga 2018 [72],
7 (TLR7) Ma et al 2011 [73]
Lipoic acid 1,200-1,800 mg (in Boosts type 1 interferon response by promoting Ogborne et al 2005
place of ferulic acid) induction of HO-1 and activating toll-like receptor  [74]
7 (TLR7)
Spirulina 15 g (or 100 mg Boosts type 1 interferon response by mimicking McCarty 2007 [75],

phycocyanobilin)

the NADPH oxidase inhibiting activity of
unconjugated bilirubin

Zheng et al 2013
[76], Chen et al 2016
[77]

N-Acetylcysteine

1,200-1,800 mg

Replenish and produce glutathione which
declines with age

Ungheri et al 2000
[78], Ghezzi and
Ungheri 2004 [79],
De Flora et al 1997
(80]

Selenium

50-100 mcg

Deficiency of this essential cofactor for certain
peroxidases promotes pathogenic viruses

Luo et al 1985 [81],
Nelson et al 2001
[82]

Glucosamine

3,000 mg or more (due
to inefficient absorption
through oral
administration)

Boosts type 1 interferon response by activating
mitochondrial antiviral-signaling protein (MAVS)

McCarty et al 2019
[83], Katoh et al
2017 [84]

Zinc 30-50 mg Supports the effective function and proliferation of Prasad et al 2007
various immune cells [85], Bao et al 2010
[86], Clemons et al
2004 [87]
Yeast Beta- 250-500 mg Immunostimulant which amplifies dendritic cell Vetvicka et al 2019
Glucan activation via dectin-1 and CR3 receptors [88]
Elderberry 600-1,500 mg Source of anthocyanins and symptomatically Hawkins et al 2019
beneficial in influenza and the common cold [89]
Quercetin 500-1,000 mg (up to Especially in older populations, improves Andres et al 2018

1,250 mgq in athletes)

outcomes of patients suffering from upper
respiratory tract infections

[90], Heinz et al
2010 [91]

Table adapted from McCarty and DiNicolantonio 2020 [71], Andres et al 2018 [90]
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Their recommended daily dosage and effects are
charted above in Table 3.

Fruits and vegetables, especially cherries and
citrus fruits like lemons, grapefruits, and sweet
oranges are most commonly cited as having effects
against virus infection [33], [92], [93]. There is
evidence to show that apiin, found in parsley, and
rutin, found in apples and tea leaves, are also
effective in improving immunity [94], [95]. Antiseptic
foods like garlic, onion, shallot, leek, chive have long
been used in traditional medicine to fight viruses and
improve the heart [65]. Garlic and onions contain
allicin, or diallylthiosulfinate, which serves as a
bioactive compound that can kill cells and bacteria
and prevent viral proliferation [96]. Additionally, the
compound glycyrrhizin, previously used to treat HIV-
1 and Hepatitis C infection, has shown in studies to
prevent coronavirus replication with few side effects.
This sweet bioactive compound is found in liquorice
roots and processed products like candy, gum, and
tea [97], [98]. Furthermore, ginseng, an Asian root
plant used as an herbal supplement for immunity, can
improve energy metabolism and improve the usable
capacity of lungs among a great number of other
benefits [33]. Public health officials should be
recommended to further study and include these
nutritional compounds in their strategies to improve
immunity and overall health during the COVID-19

pandemic.

CONCLUSION

Despite identifying compounds or developing
functional foods that can be used as prevention and
to take action against the SARS-CoV-2 virus, another
problem remains. Public health officials, who can play

a huge role in advocating for consumption and
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accessibility of these foods, must figure out how to
get this advice out large-scale. Some suggestions for
the elderly to obtain adequate accessibility and
consumption of specific compounds include:
improving access to groceries or meal delivery
services, establishing adult nutrition education
programs, and developing additional functional
foods. For groups like the elderly or
immunocompromised quarantining at home, these
initiatives could improve the frequency of
consumption of healthy or fresh foods. For cases
where it is impractical to obtain daily recommended
amounts of essential nutrition through fresh food
products, affordable processed functional foods can
be important discoveries in an accessible and
nutritious diet. For the most vulnerable
populations—to prevent both malnutrition and
COVID-19—food scientists should work to develop
and market fortified supplements and food items.
The elderly should be empowered to make their own
health decisions based on up-to-date and accurate
knowledge. The goal is to change the way
constituents think about food or exercise and create
lasting health  changes rather than temporary
dependence on providers and dieticians during the
pandemic. Long-term nutrition and chronic disease
management can create numerous opportunities for
healthy lifestyles in senior citizens.

Ultimately, senior citizens are most vulnerable
to COVID-19 due to nutrition deficiencies and aging-
associated chronic diseases and immunity decline.
For vulnerable elderly, it is of utmost importance to
continue to consider nutrition as a driving factor in
protecting against infectious disease contraction or
mortality. Further clinical studies must be done to
establish support for use of these and other

compounds against SARS-CoV-2 infection, but the
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recommendations for bioactive compounds and
functional foods are an excellent first step in creating
a prophylactic nutritional plan for populations that
need it most. Structural recommendations (such as
those in policy, public health, education, urban
planning, economics, etc.) may also be used to
improve accessibility to essential nutrition and
healthy diets. The relationship between SARS-CoV-2
viral infection, immunity decline in the elderly, and
nutrition have been studied in order to supply
comprehensive, non-pharmaceutical
recommendations to fight the SARS-CoV-2 virus. The
findings provided are invaluable in working to
alleviate the health disparities and negative

outcomes during the COVID-19 pandemic.

Abbreviations: Coronavirus disease 2019 (COVID-19),
Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), Angiotensin converting enzyme 2
(ACE2), Interleukin (IL), Tumor Necrosis Factor (TNF),
Membrane cofactor protein (MCP), Intercellular
Adhesion Molecule (ICAM), Vascular cell adhesion
protein (VCAP), Ribonucleic acid (RNA), US
Department of Agriculture (USDA), Body mass index

(BMI), Human immunodeficiency virus (HIV)
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