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Abstract
The COVID-19 outbreak is a worldwide hazard and a pandemic. It affects primarily the respiratory system of the infected 
persons. The severity of infection depends on various factors such as individual health, age, lifestyle, gender, dietary habits, 
environment, and medications. COVID-19’s catastrophic results are exacerbated by a high BMI and chronic conditions. 
The study’s goal was to look at the effects of antioxidant foods on immune function and their possible involvement in 
the treatment of COVID-19 infection. The human immune cell is always active, and the activity of the immune system 
is improved when there is an infection requiring energy sources and substrates taken from the food. A range of vitamins 
and trace minerals has been found to have crucial functions in enhancing immune function and decreasing the chance of 
infection. The gut microbiota strives to empower and regulate the immune system. Dietary methods for achieving a healthy 
microbiome can also improve the immune system. According to worldwide standards, the best way to maintain the immune 
system is to consume a healthy balanced diet rich in plant and animal foods, as well as appropriate prebiotic and probiotic 
prophylactic supplements.
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Introduction*

COVID-19, a new coronavirus outbreak, has become 
a global human hazard and a pandemic. A group 
of patients with initial pneumonia diagnosis with 
uncertain etiology was admitted into hospitals by 
late December 2019 (Bogoch et al., 2020). Early 
warnings foresaw the beginning of a potential SARS-
CoV-2 coronavirus epidemic, leading to COVID-19 
illness. COVID-19 Coronavirus is one of the principal 
pathogenic agents that attack the respiratory system 
in humans, in some cases, the gastrointestinal tract 
as well (Laviano et al., 2020). Coronavirus-induced 
respiratory symptoms can vary from cough and cold to 
severe pneumonia. In severe cases, ventilator support 
may be required. The WHO has declared the current 
outbreak a worldwide major disaster (Zhu et al., 
2020). The Covid-19 outbreak has raised medical and 
social awareness about the significance of food and 
health, especially immune support. Since the immune 
system works to deter viruses from entering the body 
and killing them and generating an immune memory, 
viral infections like COVID-19 increase the metabolic 
activity of immune cell groups. This increased activity 
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comes with requirements of higher energy and 
nutrients from the diet, in order to satisfy the needs 
of the immune cells (Gombart et al., 2020). The food 
eventually provides these energy sources, substrates, 
and regulatory chemicals. As a result, an appropriate 
intake of a variety of nutrients is required to maintain 
the immune system’s optimal function (Gombart et al., 
2020; Calder 2013). Chronic illness such as obesity, 
cardiovascular diseases (CVD), hypertension, and 
type 2 diabetes (T2D) appears to be associated with 
poor outcomes in COVID-19 infection, such as the 
requirement of intensive care, ventilation support, 
mortality, etc. (de Frel et al., 2020). In order to prevent 
it, a proper lifestyle approach may be required to 
improve cardiometabolic conditions, with nutrition at 
the forefront (Kushner & Sorensen, 2013). The goal of 
this literature review is to consolidate existing research 
on the links between health, lifestyle, obesity, dietary 
consumption pattern, and increased vulnerability to 
viral infections. It also intends to provide the most 
recent knowledge on the impact of various nutrients 
in immune system support, notably for viral infections 
such as COVID-19.
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Effect of health and nutritional status on 
COVID-19 infection outcomes
People’s dietary and health states are utilized to assess 
their potential to withstand the COVID-19 pandemic 
(Bogoch et al., 2020). Nutritional status is important 
for optimum prognosis in people afflicted with SARS-
CoV-2 and can measure COVID-19’s clinical gravity 
(Laviano et al., 2020). Nutrition and nutrient absorption 
have an impact on the immune system via the expression 
of genes, cell activation, and signal molecule alteration. 
A person’s nutritional status is influenced by a variety of 
factors such as lifestyle, age, health condition, gender, 
and medicines. Under present conditions, the only long-
term method to live is to enhance one’s immune system 
(Aslam et al., 2017). Immunosenescence, a condition 
linked with aging that results in a loss of immunological 
competence, such as decreased generation of immune 
cells from the bone marrow, might incline older 
persons to far more serious infections. Ageing too 
is associated with a rise in blood concentrations of 
certain inflammatory mediators, which contributes to 
an elevated risk of chronic age-related disorders such as 
multiple metabolic diseases. 

Obesity is another factor that can cause a loss in immune 
capacity. It is associated with elevated blood levels of 
multiple inflammatory mediators along with a loss in 
the operation of various cells of the immune system and 
decreased production of antibodies (Honce et al., 2019; 
Calder et al., 2011). In a recent study, it was observed 
that obese people have a roughly threefold elevated 
chance of extreme COVID-19 (Gao et al., 2020) and are 
consequently in greater need of intrusive mechanical 
ventilation (Petrakis et al., 2020). Furthermore, obesity 
increases the risk for hospitalization and the need for 
emergency treatment in those under the age of 60, 
who are often assumed to be at a lower risk of serious 
disease. As a result, obesity is one of the most likely 
causes of serious cases of COVID-19 (Lighter et al., 
2020).

The Chinese Center for Disease Control reports 
that individuals having comorbidities had a greater 
COVID-19 mortality rate than those without 
comorbidities (Wu & McGoogan 2020). American 
and European research indicates that individuals with 
comorbidities are more prone to suffer or develop 
serious illnesses and that obesity is an additional risk 
factor (Garg et al., 2020). The involvement of Type 2 
Diabetes worsens the prognosis in COVID-19 patients 
(Yan et al., 2020; Targher et al., 2020). A recent study 

revealed that Type 2 Diabetes is related to a nearly two-
fold increase in the severity of COVID-19 infection after 
adjusting for age, gender, smoking, hypertension, and 
obesity (Targher et al., 2020). Furthermore, individuals 
with diabetes and COVID-19 had greater rates of ICU 
hospitalization and death risk (Roncon et al., 2020).

COVID-19 has a high prevalence of CVD as 
comorbidity (Garg et al., 2020). There has been no 
direct investigation into the relationship between CVD 
and the ability to respond to viral threats. Furthermore, 
hypertension is frequently reported as prevalent 
comorbidity in critically sick patients with COVID-19 
(Garg et al., 2020). According to studies, patients with 
COVID-19 who have hypertension have a higher ICU 
admittance rate and a higher death rate (Cook, 2020). 
However, such data should be interpreted with care 
because age and CVD might be important confounders 
(Li et al., 2020).

Link with nutrition and immunity 
The immune system is the combination of tissues and 
cells which defend the body against harmful infections. 
To support normal immune function, adequate energy 
and nutrition are needed. There is a lack of experimental 
proof of the impact of diet on COVID-19. The immune 
system is a complex network of cells and tissues that 
defend the body against harmful infections. A range 
of vitamins, amino acids, trace minerals, and fatty 
acids, on the other hand, have been demonstrated to 
play vital roles in boosting the host immune response 
and decreasing the infection risk (Childs et al., 2019). 
Among them, Vitamin D, selenium, and zinc appear to 
be especially important for antiviral immunity (MCI, 
2016; Haryanto et al., 2015; Maggini et al., 2008). 

Activation of the innate immune system in the presence 
of a pathogen necessitates the availability of energy-
producing substrates (glucose, fatty acids, and amino 
acids) for increasing the production of lymphocytes, 
DNA, RNA, and a variety of proteins such as 
immunoglobulin, chemokine, cytokine, acute-phase 
proteins, etc. (Calder, 2020). Several micronutrients 
(for example zinc, folate, magnesium, and iron) are 
likewise engaged in the making of building blocks of 
DNA (Calder, 2020). 

The systemic assessments and meta-analyses of 
vitamin A studies in children have demonstrated a 
lower incidence of measles and diarrhoea, decreased 
morbidity and mortality, and improved symptoms of 
acute pneumonia (Imdad et al., 2017). People who do 
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not get enough vitamin C are more likely to have severe 
respiratory problems like pneumonia. A meta-analysis 
has shown that vitamin C supplements significantly 
reduced the risk of pneumonia, particularly among 
those who have poor dietary consumption (Hemilä & 
Louhiala, 2013). Vitamin C supplementation has also 
been shown to slow the progression and severity of 
upper respiratory infections, such as the common cold, 
particularly in people who are under physical stress 
(Hemilä, 2017; Hemilä & Chalker, 2013). Studies on 
vitamin D have discovered an unambiguous inverse 
connection between serum 25(OH)-vitamin D and 
infection in the upper side of the respiratory tract 
(Ginde et al., 2009). According to several studies, 
people with low vitamin D levels are more likely to 
get viral respiratory tract infections (Sabetta et al., 
2010). Vitamin D supplementation of Japanese kids 
for 4 months mostly during the winters reduced the 
influenza incidence by roughly 40%. According to a 
systematic analysis of previous data, vitamin D intake 
can lower the incidence of acute respiratory infections 
(Martineau et al., 2017; Pham et al. 2019; Zhou et 
al., 2019). Similarly, while one research found that 
vitamin E intake reduced the likelihood of respiratory 
illness in the elderly (Meydani et al., 2004), another 
study found that it had no effect on the severity of 
respiratory infections (Graat et al., 2020). Zinc is also 
crucial since its shortage is linked to the increased 
risk of infection, especially lower respiratory and 
gastrointestinal infections. Recent reviews and meta-
analyses have shown that zinc decreases the duration 
of common cold in adults, reduces pneumonia incidents 
and prevalence in children, and reduces death in those 
with severe pneumonia. Some observations suggest 
that supplementation of selenium (100-300 μg per day 
depending on the research) enhances certain elements 
of human immunological function (Roy et al., 1994).

Thus, Nutrients play numerous and diverse roles in 
immune system development, and they are needed 
for an adequate immune response. The specific roles 
of each micronutrient in immunity and infection are 
summarized in table 1. 

Role of the gut microbiome and pro/pre-
biotics in immunity against COVID-19
The large intestine of the human body has the highest 
number and variety of bacterial species, and the gut 
microbiota is heavily regulated by nutrition. Obesity 
and chronic age-related illnesses are associated with an 
aberrant gut flora, known as dysbiosis. It’s worth noting 

that Xu and his co-authors mention that some Chinese 
patients with COVID-19 had dysbacteriosis, with low 
quantities of lactobacilli and bifidobacteria (Xu et al., 
2020). The intestinal microbiota should considerably 
affect the development of the innate and adaptive immune 
system (Negi et al., 2019). Bacteria in the gut can aid 
enhance intestinal barrier integrity and prevent potential 
pathogen binding (Myles, 2014). Intestinal commensals 
also release antimicrobial peptides and thereby promote 
the condition of homeostasis by competing for nutrients 
and the environment. Nonpathogenic bacteria in the 
digestive system are considered to help the host’s 
immunological protection. Disease and antibiotic use 
can weaken this barrier, creating an environment that 
encourages the growth of dangerous microorganisms. 
Consuming external, living, ‘good’ bacteria, known as 
probiotics, has been shown to help preserve the host’s 
intestinal barriers (Bron et al., 2017).

The composition of the balanced gut microbiota 
has a significant impact on the effectiveness of lung 
immunity. The “gut-lung axis,” a crucial bridge between 
the gut microbiota and the lungs, has been shown to 
influence pulmonary health (Bingula et al., 2017). The 
intestinal axis must be bidirectional, which means that 
the micronutrients can have an influence on the lungs 
through the blood and can change the gut microbiota 
if inflammation occurs in the lungs. This gives rise 
to an exciting chance that new SARS-Cov2 might 
affect the intestinal microbiome too. In fact, several 
studies have shown a change in the composition of 
the gut microbiota as a result of respiratory infections. 
One of Covid-19’s serious clinical manifestations is 
pneumonia and advancement to AAC, in particular in 
the elderly. It is recently shown that exogenous, living, 
‘desirable’ bacteria called probiotics can help maintain 
the gastrointestinal barrier of the host (Bron et al., 
2017). Lactobacilli and Bifidobacteria are the most 
common commercial organisms. Probiotic organisms 
can be found in fermented foods such as traditionally 
produced milk and milk-based products.

Prebiotics has been studied in the context of altering 
the human gut microbiota. Prebiotics like polydextrose, 
maize roughage, and inulin have been shown to improve 
immunity, intestinal biodiversity, metabolism, and other 
processes in people, particularly the elderly (Kleessen 
et al., 1997). In addition to changing the makeup of the 
microbiota, prebiotics causes significant changes in 
immunological and metabolic indicators. Consumption 
of whole-grain fibre has been related to decreased levels 
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of inflammation-inducing cytokine IL-6 and insulin 
resistance (Keim & Martin, 2014).

Since intestinal microbiota is changeable and diet 
regulated, customized dietary interventions must be used 
as a complement to present routine therapy. Assessing 
the particular patients’ gut microbiota and proposing an 
efficient diet that includes specific pre/probiotics and 
various strains of lactobacilli to prevent gut dysbiosis 
and hence increase their overall immune response may 
achieve this. This can help and speed up recovery in 
individuals with the SARS-Cov2 infection, particularly 
the elderly and the immune-compromised patients. 

Healthy diet pattern
With the advent of COVID-19 infection, the role of 
optimum nutritional status for stronger immunity 
through intake of balanced meals has become apparent. 
A high-energy diet with low nutrient content, namely the 
ultra-processed ones containing a high amount of sugar 
and fats, has an increased risk of non-communicable 
illnesses and a lower immunity (Myles, 2014). Several 
international organizations have generated COVID-19 
related dietary guidelines that placed special emphasis 
on micronutrients such as zinc and vitamins C, A, and 
D for optimizing the immune system (EFIC, 2020; de 
Faria Coelho-Ravagnani et al., 2021; WHO,2020; FAO, 
2020). A daily diet that includes meat, fish, lentils and 
beans, dairy foods, nuts, seeds, eggs, citrus fruits (e.g., 
orange, lemon, grapefruit), and vegetables such as 
cauliflower, pumpkin, spinach, sweet potato, and carrots 
can provide adequate intakes of these micronutrients. 
This description correlates to a healthy whole-food 
diet, such as a vegetarian or Mediterranean diet, which 
has been associated with a lower risk of chronic non-
communicable disease and improved immune function 

(McCartney & Byrne, 2020). Overall, the FAO and the 
WHO guidelines endorse the consumption of a healthy 
and diversified diet with the inclusion of whole grains, 
fruits, vegetables, healthy fats and exclusion of excess 
fat, sugar, salt, and processed foods (WHO, 2020; FAO, 
2020). 

Conclusion
The body’s immune system is indeed active, conducting 
surveillance, but its actions are increased when a person 
becomes infected.  This activity will be completed if the 
individual maintains a healthy lifestyle and consumes a 
well-balanced and diverse diet. This review highlighted 
the health and lifestyle factors that modulate immune 
function and consequently disease severity such as in 
COVID-19 infection. It also examined the different 
evidence pertaining to the effect of nutrition and gut 
microbiota in aiding immune response. Vitamins (A, B 
complex, C, D, and E) and minerals (iron, copper, zinc, 
and selenium) help the body’s immunological response 
and prevent infection. As a result of the diversification 
and existence of helpful bacteria in the gut, the immune 
system is supported. It is best to eat a variety of foods 
from both animal and plant sources, as well as plenty 
of fruits and vegetables, and to adhere to the national 
dietary guidelines. To summarize, it is preferable to 
strengthen the immune system by eating a diversified 
and varied diet of plant-based and animal-based 
foods that adheres to current healthy eating standards. 
Besides, the provision of specific prebiotic and probiotic 
prophylactic supplements can assist in improving gut-
regulated immune response in COVID-19 infected 
people
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