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Review Article 

INTRODUCTION 

A pneumonia outbreak occurred in Wuhan, Hubei Prov-

ince of China, in December 2019, affecting people’s 

health globally. On December 31, the Municipal Health 

Committee of Wuhan informed the World Health Organ-

ization (WHO) that 27 people were diagnosed with 

pneumonia, of which 7 persons were seriously ill

(International Society for Infectious Diseases, 2020). In 

the month of January 2020, the first cases of COVID-19 

were reported outside China, with 02 cases in Thailand 

and 01 in Japan. Due to the rapid spread of the dis-

ease, the WHO declared it as a health emergency of 

international concern. COVID-19 was detected in all the 

provinces of mainland China and also diagnosed in 15 

other countries. By March 2020, it was reported in more 

than 100 regions worldwide and was recognized by the 

WHO as a pandemic. 

In India first case of COVID-19 infection was reported in 

Kerala. A 20 years old female presented to the Emer-

gency Department in General Hospital, Thrissur, Kera-

la, on January 27, 2020, with the problem of dry cough 

and sore throat. 

The COVID-19 is caused by a RNA virus, which caus-

es severe acute respiratory syndrome coronavirus2 

(SARS-CoV-2) and affects the respiratory system. The 

spread of droplets can transmit this virus to an infected 

person.  It can be an asymptomatic disease or present 

mild infection of the upper respiratory tract. Most se-

vere cases are characterized by acute respiratory dis-

tress syndrome, heart failure, and septic shock (Zhou 

et al., 2020). Severe infection may include multi-organ 

failure, reduced lung capacity, which is due to uncon-

trolled acute inflammation. SARS-CoV-2 can damage 

tissue at the alveolar level, characterized by pathologi-

cal changes of tissue, infiltration, and hyperplasia. Oth-

er features of COVID-19 infection are high inflammato-

ry response levels, lung cells infiltration of immune 

cells, thrombosis, and multi-organ failure (Zabetakis et 

al., 2020).In addition to these, other chronic diseases 

such as diabetes may increase the inflammatory re-

sponse elicited by COVID-19 and increase the risk of 

mortality (Gupta et al., 2020). The excessive body 

mass index and adiposity are considered risk factors 
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for complications arising from COVID-19 infection (Wu, 

2020). 

Similarly, blood vessels damaged in hypertensive and 

diabetic patients have an increased risk of suffering 

COVID-19 derived thrombotic complications. Due to the 

novelty of this disease, the scientific community is cur-

rently trying to prepare effective vaccines to treat pa-

thology. One of the biggest challenges is the reduction 

of inflammation without compromising the patient's im-

mune response. In the present scenario, the scientific 

community should focus not only on effective medicine 

but also on nutrition. The present review was aimed to 

highlight the link between nutrition, immune system, 

and COVID-19 for proper direction and clinical advice in 

medical research. Thus, the effects of bio-molecules 

and nutritional foods on the immune system and COVID

-19 patients and dietetic recommendations for patients 

of COVID-19 etc., are discussed. 

Dietetic Nutrients on Immune Function and  

COVID-19  

The influence of nutrition on the immune system has 

been extensively studied. Many studies have also ex-

plored the impact of ample nutritional status and the 

recommended intake of a specific diet to boost immuni-

ty. However, due to the novelty of the disease, proofs 

related to the effects of nutrients on COVID-19 patients 

are rare. Protein deficiency leads to impairment of im-

mune system function due to its negative effects on the 

amount of functional immunoglobulin and gut-

associated lymphoid tissue. Both the quantity and the 

quality of proteins play an important role in boosting the 

immune system. It has been reported that high biologi-

cal value proteins (eggs, lean meat, fish, and dairy 

products) have essential amino acids, which exert an 

anti-inflammatory effect. Some amino acids, such as 

arginine and glutamine, can modulate the immune sys-

tem (Iddir et al., 2020). The eicosapentaenoic acid 

(EPA), omega-3 fatty acids, and docosahexaenoic acid 

(DHA) can inactivate viruses by modifying the host lipid 

conditions for viral replication. On the other hand, pros-

taglandin (pro-inflammatory) suppresses by the produc-

tion of  EPA and DHA, which inhibit cyclooxygenase 

enzymes (COX) (Zabetakis et al., 2020). 

Additionally, they are converted enzymatically to pro-

resolving mediators, such as protectins, resolvins

(Duvall and Levy, 2016). The above-mentioned effects 

of DHA and the EPA were significant in reducing the 

severity and improving patients' recovery with COVID-

19. On the other hand, polar lipids (glycolipids, phos-

pholipids or sphingolipids) can mask the platelet-

activating factor and its receptor; and exert anti-

inflammatory effects ; and are beneficial in curing the 

COVID-19. It has also been reported that these lipids 

species regulate the enzymatic activity involved in PAF 

biosynthesis (Lordan et al., 2020).  

Dietary fibres and carbohydrates have also been re-

ported to have effects on immune system function. 

Consumption of higher glycemic index food such as 

highly processed carbohydrates may cause mitochon-

drial overload and synthesis of free radicals. It increas-

es the blood levels of inflammatory cytokines such as C 

reactive protein, tumour necrosis factor-alpha, and in-

terleukin-6(Monnier et al.,2006). The fibres have im-

portance in metabolic functioning and an adequate in-

take may reduce systemic and gut inflammation. The 

consumption of fibrous foods has been related to lower 

inflammatory cytokines and enhanced levels of short-

chain fatty acids(Iddir et al., 2020). Substances such as 

acetate, propionate, and butyrate have direct anti-

inflammatory effects, which inhibit the release of pro-

inflammatory molecules and decreasing the expression 

of nuclear factor ĸB. These substances also play an 

important role in maintaining adequate gut microbiota 

by increasing diversity, enhancing the presence of spe-

cific health-associated bacteria(Carlson et al., 2018). 

Besides gut microbiota, nasopharyngeal microbiota 

also plays an important role in respiratory infections. 

Therefore it has been reported that this kind of infec-

tions may result in altered gut microbiota and innate 

immune system response(Marsland et al., 2015). Be-

cause COVID-19 has been related to respiratory and 

gastrointestinal symptoms, it seems plausible that gut 

microbiota can enhance the inflammatory status. 

Vitamins and other nutrients 

Vitamins and minerals are good constituents of the diet 

and play an important role in maintaining immunity 

(Table 1). Different vitamins such as A, B, C, D, E, iron, 

magnesium and trace elements including zinc, seleni-

um and copper (Maggini et al., 2008, Maggini et al., 

2018) play an important role in disease susceptibility 

and immune function maintenance(Calder, 2013). Defi-

ciencies of these nutrients affect the immune system 

and decrease the resistance against infections. The 

vitamins and minerals are important for immunity main-

taining, differentiation and proliferation of lymphocyte, 

production of cytokine and antibody, and generation of 

memory cells. 

Vitamin A 

This vitamin is fat-soluble and named anti-infective and 

many of the body’s defences against infection depend 

on adequate supply. Deficiency may result in impaired 

immune response, measles and diarrhoea. The supple-

mentation of this vitamin reduces morbidity and mortali-

ty in infectious diseases such as diarrheal disease, HIV 

infection, malaria and measles-related pneumonia. Vit-

amin A plays an essential role in curing respiratory in-

fections due to its involvement in forming the healthy 

mucus layer and enhancing antigen non-specific im-
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mune response (McCullough et al., 1999). Certainly, 

the histopathological changes have been described in 

pulmonary epithelium and parenchyma in a patient with 

vitamin A deficiency, which impair respiratory function 

(Timoneda et al., 2018).  

Vitamins B 

This water-soluble vitamin acts as part of coenzymes 

required for protein metabolism and hundreds of body 

and immune function reactions. Low intake of this vita-

min weakens the immune system and response. There-

fore it is recommended to include this vitamin in the diet 

of virus-infected patients to enhance their immune sys-

tem(Mikkelsen and Apostolopoulos, 2019, Hira 

Shakoor et al., (2021). 

Vitamin C 

This vitamin is called ascorbic acid and act as anti-

oxidant and plays a key role in collagen synthesis. 

Many research studies carried out and consider high 

doses of vitamin C to be so powerful antiviral. It may be 

considered a functional immunization for a variety of 

influenza strains. It acts as an anti-histamine agent 

and provides relief from flu-like symptoms such as 

sneezing, runny and swollen sinuses. It prevents 

susceptibility to lower respiratory tract infections. 

Significant research studies revealed the usage of 

vitamin C as a remedy for colds (Zabetakis et al., 

2020). There is no evidence so far to recommend its 

supplementation for COVID-19. In this respect, a clini-

cal trial to analyse the effect of this vitamin was carried 

out in 140 patients with severe COVID-19 in Wuhan 

(China) (Carr, 2020), who reported elevated inflamma-

tion in hypovitaminosis C and suggested that patients 

need nutritional therapy. 

Vitamin D 

It is known as the "sunshine" vitamin and acts as a nu-

trient and a hormone. It can be synthesized in the body 

with the help of sunlight.It plays an important role in 

bone integrity and stimulates the maturation of cells, 

including immune cells. The housebound peoples, insti-

tutionalized and night workers may have vitamin D defi-

ciency. Old age people also have a chance of vitamin D 

deficiency due to limited exposure to sunlight. The ef-

fects of vitamin D deficiency on respiratory tract infec-

tions and lung injury have been widely reported(Xu et 

al., 2017). Furthermore, the studies have demonstrated 

that high-dose supplementation of vitamin D is safe and 

effective in improving the health status of mechanically 

ventilated critically ill patients by enhancing the capaci-

ty of blood for oxygen transport and increasing haemo-

globin levels (Han et al., 2016, Smith et al., 2018). The 

studies revealed the role of vitamin D in the prevention 

of COVID-19 and the mortality induced by this disease

(Ilie et al., 2020).  

Vitamin E 

This vitamin is associated with the humoral and innate 

immune and it scavenges reactive oxygen species 

(ROS), reduces oxidative stress, and exerts anti-

inflammatory effects. Vitamin E also protects immune 

cells from oxidation and polyunsaturated fatty acids. To 

date, there is little evidence regarding the use of vita-

min E as a therapeutic agent against COVID-19 

(Moriguchi and Muraga,2000) 

Zinc 

This dietary trace mineral is important for the develop-

ment and maintenance of the innate as well as the 

adaptive immune system. Deficiency of this mineral 

leads to dysfunction of both cell-mediated and humoral 

immunity and increases susceptibility to pathogens. It 

also reduces measles-related morbidity and mortality 

caused by lower respiratory tract infections in zinc-

deficient children. Increasing intracellular zinc concen-

tration can efficiently impair the replication of a variety 

of RNA viruses. Studies revealed that increased con-

centration of Zn2+ inhibits the replication of SARS-

coronavirus(TeVelthuis et al., 2010), while its deficien-

cy leads to defective cell-mediated immune response 

and increase the susceptibility for various infections. It 

has been suggested that increased intake of zinc can 

reduce gastrointestinal and respiratory symptoms and 

exert beneficial effects on RNA virus, including COVID-

19 infections(McCarty and DiNicolantonio, 2020). 

Copper 

There are many reviews on the role of copper in im-

munity and host susceptibility to infection. With antimi-

crobial property, copper can support the activity of 

macrophages, monocytes, neutrophil and natural killer 

cells. It can promote the proliferation of T lymphocyte 

and the production of IL-2. The deficiency of copper in 

animals weakens their immune system and increases 

their vulnerability to pathogens. The study carried out 

in rodent animals and reported that copper intake might 

reduce inflammation(Liu et al.,2016).  

Selenium 

Interestingly, the highest and lowest trace elements 

present in food depend upon the soils’ geographical 

differences. Research studies reported that infected 

patients from areas with high selenium levels were 

more prone to recover from COVID-19(Zhang et al., 

2020). Selenium plays an important role in anti-

inflammatory actions and has an essential role in the 

immune system. A positive association has been iden-

tified between the higher recovery rate from COVID-19 

infection and adequate selenium status in 17 cities out-

side the region of Hubei (China)(Zhang et al., 2020). 

The selenium plays a significant role against viral infec-

tions, including HIV (Baum et al.,1997; Taylor et al., 

https://www.physio-pedia.com/Vitamin_D_Deficiency
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Micronutrient Nutritional benefit Innate immune function Adaptive immune 
function 

Scientific 
evidence 

Vitamin C • Helps to reduce the du-
ration and severity of the 
common cold 

• Works with vitamin E to 
protect omega-3 PUFAs 
and their structures 

• Boosts plasma neutrophil con-
centration 

• Promotes neutrophil function 
and mobility to accelerate im-
mune cell response 

 • Helps to reduce presence of 
radicals and oxidants and pro-
tects against oxidative stress 

• Promotes phagocyte activity 

• Promotes the mat-
uration of T lym-
phocytes 

• Accelerates the 
decomposition of 
histamine 

Strong scien-
tific evidence 
substantiated 
by EFSA 
health claims 

Vitamin D3 • Supports overall health 
and wellbeing and bone 
health 

• Facilitates normal im-
mune function 

• May reduce risk of auto-
immune disorders 

• Helps to reduce susceptibility 
to pathogens 

• May suppress 
excessive adap-
tive immunity re-
sponses 

Vitamin B6 • Supports healthy func-
tioning of the nervous 
system and red blood 
cell formation 

• Facilitates normal im-
mune function 

• Supports overall immune sys-
tem function 

• Contributes to production of 
DNA and proteins in the im-
mune system 

• Boosts NKC activity 

• Supports antibody 
production and 
metabolism 

• Boosts lymphocyte 
proliferation 

Vitamin A • Supports normal function 
and development of both 
the innate and adaptive 
immune systems 

• Mediates functions re-
quired for growth and 
development 

• Enhances the body’s ability to 
shield itself against the threat 
of pathogens 

• Modulates innate immune re-
sponses 

• Contributes to the 
proliferation and 
differentiation of 
antibody produc-
ing lymphocytes 

• Modulates T cell 
response 

Selenium • Required for optimal 
immune function 

• Helps to reduce risk of 
susceptibility to bacterial 
or viral infections 

• Acts as an antioxidant to pro-
tect against oxidative damage, 
through the reduction in reac-
tive oxygen species 

• Regulates inflammatory pro-
cesses 

• Regulates immune 
responses 

Zinc • Protects against the ef-
fects of reactive oxygen 
compounds 

• Supports optimal im-
mune function, particu-
larly in athletes 

• Promotes growth, maturation 
and activity of innate cells, like 
NKCs 

• Promotes growth, 
maturation and 
activity of adaptive 
cells, like B and T 
lymphocytes 

Vitamin E • Works with vitamin C to 
protect omega-3 PUFAs 
and their structures 

• Supports overall im-
proved immune health 
and function 

• Improves wound healing 

• Protects omega-3 PUFAs 
against attack from reactive 
molecules 

• Supports defense against oxi-
dative damage 

• Reduces inflammation 

• Increases re-
sistance against 
pathogens 

Emerging 
scientific  
evidence 

Omega-3 
LCPUFAs 

• Supports optimal im-
mune function 

• Supports early life im-
mune system develop-
ment 

• Modulates eicosanoid produc-
tion 

• Modulates eico-
sanoid production 

Polyphenols • Reduces the symptoms 
of the common cold and 
influenza 

• Acts as an antioxidant to pro-
tect against oxidative damage 

• Boosts the number 
of T lymphocytes 
involved in the 
adaptive response 

Table 1. Role of micronutrients to boost the immune system (Source: White Paper 2020). 
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2016), hepatitis B linked liver cancer (Steinbrenner et 

al., 2015) and epidemic haemorrhagic fever(Hou, 

1997). The recovery rate of COVID-19 patients was 

almost threefold higher in Enshi in Hubei Province, 

which has the highest intake of selenium in China, 

compared to the other cities in Hubei. The selenium 

intake was lowest in Heilongjiang Province overall 

world, which led to an almost fivefold death rate from 

COVID-19 than the average of all the other provinces 

outside of Hubei. All the above observations advocated 

the relation between intake of selenium and clinical 

outcome in COVID-19 patients.  

Iron 

Iron is a nutrient associated with COVID-19, and it cor-

rects the functioning of the immune system. It is also 

well established that iron-containing enzymes are es-

sential for replicating the virus, particularly coronavirus-

es (Liu et al., 2020). Studies reported that treatments 

with iron chelator deferiprone increase patients' survival 

with HIV (Costagliol et al., 1994, Kaufmann and McMi-

chael, 2005). Evidence also advocates the antiviral 

activity of iron chelators on HIV by elevating intracellu-

lar iron efflux and increasing iron exporter ferroportin 

expression (Green et al., 2001). 

Water 

Water is necessary during the months of drier winter to 

keep our mucous membranes soft and moist, which 

prevent tiny cracks that allow entry of bacteria and vi-

ruses. Proper hydration leads to the transportation of 

blood, which carry plenty of oxygen to all the cells of 

the body, all organs, which need oxygen for proper 

functioning (Barry et al., 2010; Mooventhan 

and Nivethitha, 2014). 

Conclusion 

The nutrients are important for maintaining immunity 

and providing appropriate amounts of protein, fat, car-

bohydrate, vitamins, and minerals for the surveillance 

mode of keeping us from getting sick. These com-

pounds do not store in the body; therefore, maintaining 

a primed state requires daily consumption to maximize 

exposure and thus benefits. Plenty of water, minerals 

such as zinc, copper, selenium, iron, magnesium, foods 

rich in vitamins, and a good lifestyle etc., can promote 

health and overwhelm this coronavirus infection. Intake 

of healthy food is also good for people with chronic 

pain, people struggling with obesity, diabetes, cardio-

vascular disease, cognitive dysfunction like anxiety 

and depression. Priming immune cells promote a faster 

and stronger response and are supported by dietary 

compounds consistent with health benefits. Thus, 

healthy foods can reduce the risk of infection of COVID

-19 and may help in the prevention of the disease.  
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