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Summary. Regarding the current situation of the 
COVID-19 pandemic, in which there is no optimal cure, 
the functionality and efficiency of the immune response 
is the key factor in the defense against viral infections. 
Several nutrients, especially vitamins and microelements, 
are crucial for the immune system to function normally. 
Moreover, dietary supplementations of such nutrients 
have beneficial impacts on the immune responses to viral 
infections. Studies showed that after influenza vaccination, 
the supplementation of vitamins A and D boost the humoral 
immunity of pediatric patients. In patients with torque teno 
virus (TTV), dietary supplementation with high levels of zinc 
resulted in improved immunity. Also, high doses of selenium 
had positive effects on the immune response after influenza 
vaccination. Regarding the COVID-19, it is fundamental to 
demonstrate the data on increasing the immune response 
to viral infections. The present review paper principally 
subjects influenza-like viral infections. Nonetheless, other 
viral infections have also been taken into consideration. 
Therefore, practical recommendations on using nutrients for 
the prevention and therapy of COVID-19 are given. 

The aim of the study — to provide a complementary 
overview of the recently available scientific literature on the 
strategy of using nutraceuticals in boosting the immune 
system under the COVID-19 pandemic.

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 boost the immune response in the body 
during viral infections, especially considering the novel 
coronavirus pandemic

Results. Immune system does great work in fighting 
foreign cells to protect the body from disease. Of course, 
when a global pandemic strikes the whole world, humans will 
feel anxious until they conquer it and be healthy. When the 
COVID-19 epidemic appeared, all sought to find a vaccine 
to counter this virus. Given a vaccine if provided, immune 
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Роль нутрієнтів у підвищенні імунітету при пандемії 
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Резюме. Аналізуючи перебіг пандемії COVID-19 без 
наявного на даний час оптимального лікування дано-
го захворювання, функціональність та ефективність 
імунної відповіді вважаються одними з ключових фак-
торів захисту в ході боротьби з даною інфекцією. Де-
які поживні речовини, особливо вітаміни та мікроеле-
менти, мають вирішальне значення для ефективної 
роботи імунної системи. Дослідження показали, що 
приймання вітамінів А і D після вакцинації проти грипу 
підвищувало рівень гуморального імунітету в дітей. 
Застосування дієтичних добавок із високим вмістом 
цинку пацієнтами з torque teno virus (вірус гепатиту 
TTV) сприяв посиленню імунітету. Крім того, високі 
дози селену мали позитивний вплив на імунну відповідь 
у пацієнтів після щеплення проти грипу. Щодо інфекції 
COVID-19, яка також має вірусну етіологію, важливо 
розуміти механізми посилення імунного захисту у від-
повідь на вірусні ураження та розробити практичні ре-
комендації щодо споживання різноманітних вітамінів 
та мінералів для профілактики та лікування COVID-19.

Мета дослідження – провести аналіз наукової лі-
тератури щодо стратегії використання нутрієнтів 
для підвищення імунної системи в умовах пандемії 
COVID-19.

Матеріали і методи. У дослідженні використано 
публікації світової наукової літератури про інфекцію 
COVID-19, зокрема про причини та механізми її розви-
тку, лікування, ускладнення та наслідки, а також про 
вплив різних нутрієнтів на перебіг COVID-19. Даний 
огляд розкриває роль харчування у підвищенні імунної 
відповіді організму під час вірусних інфекцій, у тому 
числі при COVID-19, та механізми впливу поживних ре-
човин на посилення імунного захисту організму. 

Результати. Імунна система організму відіграє ви-
значну роль у боротьбі з інфекційними чинниками. У від-
повідь на появу пандемії COVID-19, усі зусилля світових 
науковців були направлені на винайдення вакцини для 
активної протидії цьому вірусу. На сьогодні доведено, 
що раціональне харчування також сприяє посиленню 
роботи імунної системи як передової лінії захисту ор-
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systems will need to adapt to the COVID-19-infected body. 
Proper nutrition can help in maintaining immune systems 
as the frontline of defense. Researchers believe that the 
deficiency of a particular nutritional element is implicated in 
the impaired immune responses. Nutrition principles based 
on using some dietary substances such as trace elements, 
vitamins, probiotics, and nutraceuticals may be helpful in the 
possible prevention and management of COVID-19. Control 
of the COVID-19 outbreak and future epidemics requires 
global efforts among clinicians, immunologists, nutritionists, 
researchers, veterinarians, and pharmacists. Also, public 
health awareness should be increased about the role of 
nutrition in eliminating the virus by boosting the immune 
system. Finally, better understanding the transmission 
dynamics, incubation period, and replications of COVID-19, 
along with finding and developing specific vaccines and 
therapeutics, will pave the way to end this infection soon. 

Conclusions. Despite the fact that the exact 
intracellular mechanisms of immunostimulatory action 
of nutrients have not been fully studied, there is much 
evidence of their beneficial effects on the body's immune 
system, as well as their proven antioxidant and anti-
inflammatory activity. Nutrition plays an evidential role in the 
prevention and treatment of respiratory infections of varying 
severity. Adequate nutrition is even more important for low- 
and middle-income countries, where deficiencies in key 
vitamins and minerals expose people to greater morbidity 
and mortality. Low- and middle-income countries need to 
develop a strategy to ensure that the general population 
has access to optimal nutrition to strengthen the immune 
system, as well as to ensure a balanced diet during the 
treatment of patients with COVID-19.

Key words: COVID-19; viral infection; nutrition; supple-
ments; vitamins; microelements. 

ганізму. Дослідники вважають, що дефіцит певного по-
живного елемента призводить до порушення процесів 
імунних реакцій. Принципи харчування, засновані на ви-
користанні різноманітних мікроелементів, вітамінів, 
пробіотиків та нутрієнтів, можуть бути корисними 
для профілактики та лікування COVID-19. Контроль 
спалаху COVID-19 та майбутніх епідемій вимагає гло-
бальних зусиль серед лікарів, імунологів, дієтологів, 
дослідників, фармацевтів та медичних сестер. Крім 
того, високий рівень обізнаності щодо ролі харчування 
у боротьбі з вірусом шляхом зміцнення імунної систе-
ми, а також краще розуміння динаміки передачі, інкуба-
ційного періоду та реплікацій COVID-19 і пошук та роз-
робка специфічних вакцин та терапевтичних засобів 
відкриють шлях до подолання даної пандемії.

Висновки. Незважаючи на те, що точні внутріш-
ньоклітинні механізми імуностимулюючої дії нутрієн-
тів не вивчені повністю, існує багато доказів їх спри-
ятливого впливу на стан імунної системи організму, 
а також доведена їх антиоксидантна та протиза-
пальна активність. Харчування відіграє доказову роль 
у профілактиці та лікуванні респіраторних інфекцій 
різних ступенів тяжкості. Адекватне харчування є ще 
більш важливим для жителів країн із низьким і серед-
нім рівнем доходів, де дефіцит ключових вітамінів і мі-
нералів наражає людей на більшу захворюваність та 
смертність. Країни з низьким та середнім рівнем до-
ходу повинні розробити стратегію для забезпечення 
доступу населення в цілому до оптимального харчу-
вання для зміцнення імунної системи, а також забез-
печити раціональне харчування в ході лікування хворих 
на COVID-19.

Ключові слова: COVID-19; вірусна інфекція; харчуван-
ня; поживні речовини; вітаміни; мікроелементи.

INTRODUCTION 
The article adduces the nutritional interventions to 

boost 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 
[1]. Nutraceutical is composed of two words: nutrient 
and pharmaceutical. It has a vital role in maintaining 
the healthy body and thus prevents the body from 
diseases. Several nutraceuticals have been reported 
to have a significant impact on enhancing the immune 
system and aid in the treatment and/or protection of 
viral infections, particularly influenza-like diseases [1, 
2]. In the current COVID-19 pandemic situation and 
unavailability of the drugs, these safe alternatives such 
as nutraceuticals can provide a significant value against 
the combat of COVID-19.

The aim of the study — to provide a complementary 
overview of the recently available scientific literature 
on the strategy of using nutraceuticals in boosting the 
immune system under the COVID-19 pandemic.

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 boost 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 AND DISCUSSION
Numerous vitamins are crucial for the normal 

functions of the immune response [3]. For maintaining 
the vitamin homeostasis in the body, it is vital to 
have a varied and balanced diet [4]. The dietary 
supplementation of vitamin D may have positive effects 
on individuals who are either insufficient or deficient. 
Evidence supporting the role of vitamin D in reducing 
the risk of COVID-19 includes the fact that the outbreak 
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occurred in winter, a time when 25-hydroxyvitamin D 
(25(OH)D) concentrations are lowest; that the number 
of cases in the Southern Hemisphere near the end 
of summer are low; that vitamin D deficiency has 
been found to contribute to acute respiratory distress 
syndrome; and that case-fatality rates increase with 
age and with chronic disease comorbidity, both of which 
are associated with lower vitamin D concentration [5].

Figure 1 demonstrates the mechanisms of vitamin D  
immunomodulation. The Vit D modulation effects on 
the adaptive immune system were identified to occur 
via its direct enhancing effects on; activation of T 
cells, stimulation of antigen-presenting cells especially 
dendritic cells.

Systemic or locally produced 1,25(OH)2VD3 exerts 
its effects on several immune-cell types, including 
macrophages, dendritic cells (DCs), T and B cells. 
Macrophages and DCs constitutively express vitamin D 
receptor (VDR), whereas VDR expression in T cells is 
only upregulated following activation. In macrophages 
and monocytes, 1,25(OH)2VD3 positively influences its 
own effects by increasing the expression of VDR and 
the cytochrome P450 protein CYP27B1. Certain Toll-
like-receptor (TLR)-mediated signals can also increase 
the expression of VDR. 1,25(OH)2VD3 also induces 
monocyte proliferation and the expression of interleu-
kin-1 (IL-1) and cathelicidin (an antimicrobial peptide) 
by macrophages, thereby contributing to innate im-
mune responses to some bacteria. 1,25(OH)2VD3 
decreases DC maturation, inhibiting upregulation of 
the expression of MHC class II, CD40, CD80 and 
CD86. In addition, it decreases IL-12 production by 
DCs while inducing the production of IL-10. In T cells, 
1,25(OH)2VD3 decreases the production of IL-2, IL-17 
and interferon-γ (IFNγ) and attenuates the cytotoxic 
activity and proliferation of CD4+  and CD8+ T cells. 
1,25(OH)2VD3 might also promote the development 
of forkhead box protein 3 (FOXP3)+ regulatory T (TReg) 
cells and IL-10-producing T regulatory type 1 (TR1) 

cells. Finally, 1,25(OH)2VD3 blocks B-cell proliferation, 
plasma-cell differentiation and immunoglobulin produc-
tion. ASCs, antibody-secreting cells.

Crohn’s disease, eczema, psoriasis, juvenile dia-
betes mellitus, asthma, multiple sclerosis, and rheu-
matoid arthritis, which are some important autoimmune 
diseases, had been identified to be closely associated 
with Vit D and its deficiency, also adding to its benefac-
tion in treatment of tuberculosis, common infections 
of chest, urinary tract, eye and wounds, it hasbeen 
strongly approved in treatment of influenza, and also 
identified to be highly supportive in treatment of dif-
ferent infections including: viral, bacterial and fungal 
infections [6]. Also, gastrointestinal tract autoimmunity 
disorders consequent to valuable increase in IL-17 and 
IFN-γ secreting T-cells numbers and a concomitant re-
duction in regulatory T-cells have been highly approved 
to occur due to absence of Vit D and its receptors [7].

Risk of lungs infections including pneumonia can 
be reduced after administration of Vit D, and it may 
occur through several mechanisms including, which 
may result in reduced amount of: replication rates of 
viruses and concentration of inflammatory cytokines, 
in contrast by considerable increased values of anti-
inflammatory cytokines concentrations [8]. In a recent 
published study, in order to reduce the risk of infection, 
it has been strongly recommended that people who 
are at the risk of influenza and/or COVID-19 infection 
must receive specified amount of Vit D and continue 
to its reception according to the defined protocol for 
prevention, and higher dosages of Vit D3 might be 
useful in order to treat COVID-19 infected patients 
[8]. In a recent published study, association between 
mortality rate of COVID-19 infection and geographical 
latitude has been studied and possible relationship 
between Vit D deficiency and severity of COVID-19 
infection has been strongly approved. This relationship 
has been reported more stronger when comparison 
between Scandinavian countries (with considerable 

Figure 1. The mechanisms of vitamin D immunomodulation [42].
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decreased rates of Vit D deficiency and low rate of 
COVID-19 mortality rate in their countries) and nations 
which are located in low latitudes (with considerable 
values of Vit D deficiency and high rate of COVID-19 
mortality rate such as Indonesia and the Philippines) 
has been done and its detailed data has been reported 
[9]. In a recent published article effect of Vit D and A on 
probable prevention of COVID-19 infection has been 
reviewed by authors [10]. Although there are some data 
about association between COVID-19 infection and Vit 
D, but there is no available study which can approve 
that how much this association is considerable, so 
clinical trials and in vivo and/or in vitro studies in this 
area are highly recommended.

As far as you can see at the Figure 2, vitamin C  
takes part in the development and functionality of 
various immune cells and the production of antibodies. 
The contribution of vitamin C in immune response has 
been suggested due to the enhancement of different 
cellular functions of innate and adaptive immunity. 
Vitamin C enhances the function of epithelial barrier 
against pathogens and stimulates skin scavenging 
activity to protect against the environmental oxidative 
stress. In addition, it could accumulate in neutrophils 
to promote chemotaxis phagocytosis and with 
subsequent microbial killing. It is also required for 
apoptosis and neutrophil clearance from the infection 
sites, which resulted in a reduction of necrosis and 
possible tissue damage. In B and T lymphocytes, 
vitamin C might promote the cellular differentiation 
and proliferation due to its gene-regulating activities. 
Therefore, the deficiency of vitamin C may result in 
immunity impairment and increased susceptibility to 
infections. Therefore, infections may have a significant 

effect on level of vitamin C because of inflammation 
enhancement. Interestingly, vitamin C supplementation 
seems to be able to prevent and treat the respiratory 
and systemic infections.

Vitamin E, as a well-known antioxidant, also has 
functions in regulating the immune response. Meanwhile, 
numerous studies showed that supplementation with 
vitamin E could have harmful effects on the immune 
system, especially in cancer and cardiovascular 
diseases. There was no conclusive evidence of the 
role of vitamin E in the treatment of COVID-19, but it 
is believed that vitamin E protects the integrity of cell 
membranes from damage caused by free radicals and 
has the potential to influence both innate and adaptive 
immunity.

Trace minerals are an essential component of the 
diet. Their regulatory effects on immune function have 
been well defined, and inadequate levels of trace ele-
ments have been reported to alter immune competence 
in humans [11, 12]. Prolonged dietary deficiencies of 
trace minerals may result in impaired immune function 
by influencing one or more components of the immune 
system [13]. Although the specific functions of miner-
als in protecting or boosting human immunity are not 
well understood, several trace elements such as zinc, 
magnesium, iron, copper, selenium, and manganese 
have gained wide recognition for their roles in maintain-
ing optimal health.

In this COVD19 situation, zinc is considered as a 
supportive treatment therapy as it has direct antiviral 
effects. It is found that zinc supplementation may have 
positive effects in the treatment of COVID 19 patient. 
The role of zinc in immunity is explained in many 
studies. Zinc deficiency can cause loss of T helper 

Figure 2. The role of vitamin C in the immune defense [43].
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cells and also responsible for atrophy of thymus and 
spleen. Zinc increases the IgM plaque response and 
IgG response. Cell mediated immunity is also increased 
with zinc supplementation. T-lymphocyte proliferation 
is also maintained by proper dietary intake of zinc. 
Some meta-analysis found that zinc decreased the 
prevalence and incidences of pneumonia as well as 
duration of common cold. The common sources of 
zinc are meat, cheese, cereals and grains, shellfish 
etc (Fig. 3).

Zinc regulates the signaling pathways in the 
cells of both specific and non-specific immunity [14]. 
Disorders in the homeostasis of zinc alter the immune 
response in several ways, resulting in abnormal 
lymphopoiesis, disturbed intercellular cytokine 
signaling, and weakening the innate immune response 
through phagocytosis and oxidative burst [15]. Zinc 
deficiency is a very common disorder, and almost 1/5 
of the global population is at risk [16]. The lack of zinc 
impedes the immune response, reduces pathogenic 
resistance, and extends the duration and incidence 
of pneumonia [17]. In the elderly population, dietary 
supplementation of zinc increases the IL-2 and IL-2R-α 
mRNA expressions in peripheral blood mononuclear 
cells (PBMCs) [18]. Recent studies showed that zinc 
affects the polarization of CD4+ T cells on behalf of Th1. 
In contrast, the up-regulation of IL-12 signaling and 
transcription factor T-bet activity leads to an increase 
of IFN-γ [19, 17] investigated the effects of dietary 
supplementation with zinc (30 mg/day for 3 months). 
They reported an increase in zinc concentrations in 
serum, which was associated with peripheral T cell 
numbers [20]. High intracellular concentrations of zinc 
with zinc ionophores such as pyrithione can harm the 
replications of several RNA viruses [21]. Concerning the 
global crisis of the COVID-19 pandemic, the use of zinc 
as possible supportive treatment in COVID-19 patients 
could be attributed to its immune enhancement effect 
and direct antiviral activity [22]. In particular, Zn2+ cations 
combined with Zn ionophore pyrithione have a role 
in inhibition of SARS-coronavirus RNA polymerase 

Figure 3. Dietary sources of zinc [44].

 
 

 
 Figure 4. Dietary sources of iron [45].

(RNA-dependent RNA polymerase, RdRp) activity via 
reduction of viral replication [21]. Interestingly, recent 
trials concluded the antiviral activity of chloroquine 
against COVID-19 [23], where they suggested that 
chloroquine has increased flux of zinc into the cell [24]. 
In continuous context, it was suggested that increased 
concentration of zinc inside cells by chloroquine could 
enhance the antiviral effect of zinc against SARS-
CoV-2 [25]. Similarly, supplementation of zinc without 
chloroquine may have similar desired effects without 
the deleterious side effects of chloroquine [26]. Another 
theory for COVID-19 treatment includes targeting Zn 
ions in the viral protein structure; for instance, in MERS-
CoV and SARS-CoV, the antiviral drug disulfiram 
induced release of zinc from papain-like protease 
leading to destabilization of viral protein [27]. Based on 
such findings, dietary supplementation with zinc could 
have positive effects not only on the relief of symptoms 
related to COVID-19 but also on the virus itself [22].

Another risk factor that can cause acute infections 
in the respiratory system is iron deficiency [22]. Both 
hosts and pathogens use iron. Iron deficiency can 
weaken the immune system, while excessive amounts 
of iron can cause oxidative stress that promotes 
mutations of viruses [28]. Hemoglobinopathy, hypoxia, 
and cell iron overload might have a potential additional 
role. Scientific reports have stated two possible 
pathophysiological mechanisms: (i) severe acute 
respiratory syndrome–coronavirus-2 interaction with 
hemoglobin molecule, through CD26, CD147, and 
other receptors located on erythrocyte and/or blood cell 
precursors; (ii) hepcidin-mimetic action of a viral spike 
protein, inducing ferroportin blockage [29].

Selenium has essential roles in the immune 
response, mostly by incorporating it into selenoproteins 
[30]. Selenium may have a significant place in 
COVID-19 management, particularly in vulnerable 
elderly, and might represent a game changer in the 
global response to COVID-19. Nuclear factor kappaB 
(NF-kB) signaling pathway plays a role in COVID-19 
progression and selenium is a NF-kB inhibitor. 
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Selenium might reduce the effect of SARS-CoV-2 on 
vascular endothelial cells and aggregation of platelets 
[31]. Supplementing COVID-19-affected patients 
with selenium might be an efficient way to treat and 
prevent the novel coronavirus [32]. The synergistic 
use of selenium with saponins from ginseng stem 
leaf could activate the immune responses to a live 
bivalent vaccine of infectious bronchitis coronavirus 
in chickens [33]. The dietary supplementations of 
selenium (Fig.5) could represent an effective method 
for treating the novel virus of COVID-19 [22]. Regarding 
the aforementioned effects of zinc and selenium, we 
suggest that dietary supplementation with these two 
microelements may improve the immune response to 
viral infections. The suggested dosage for zinc is 20 
mg per day while that for selenium is 50 μg per day.

Phosphorus (P) is an essential constituent of many 
important primary cell metabolites such as nucleic 

acids, phospholipids, lipopolysaccharides, and different 
cytoplasmic solutes [34, 35, 36]. P has been suggested 
in various studies with different species to perform an 
important role in the immune system and the modulation 
of P level in the diet could modulate the function and 
migration of immune cells [34, 35]. Similarly, Ca is a 
normal body constituent and is critical for the immune 
responses [36]. Calcium phosphate (CaP) in the form of 
microparticle or nanoparticle has been used as potential 
adjuvants or vaccine carrier (delivery system) for DNA 
and peptide vaccines for humans and mammals. CaP 
nanoparticles have a number of advantages over 
other inorganic particles. Their biodegradability and 
biocompatibility are excellent [37]; they are native to the 
body, well-tolerated and absorbed in the body, non-toxic, 
cost-effective, and easily manufactured and have a high 
affinity to protein, DNA, antigens, and chemotherapy 
drugs [38]. Calcium phosphate has been used for many 

 
 Figure 5. Dietary sources of selenium [46].
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years as the adjuvant for diphtheria–tetanus–pertussis 
(DTP) vaccine and other vaccines. CaP nanoparticles 
have been used to couple several viruses like Epstein–
Barr virus and Herpes simplex virus-2, a potent mucosal 
adjuvant, and induce both mucosal and cell-mediated 
immunity to nucleotide vaccines in humans and were 
used in glycoprotein vaccine [39, 40, 41]. Additionally, 
CaP nanoparticles have also been reported to possess 
better stimulation of both innate and adaptive immunity 
in mice

Suggestions and Recommendations. With the 
current emphasis on exploring therapeutic options to 
treat COVID-19, more than 100 clinical trials are under 
way to develop a vaccine, design effective drugs, 
and test novel and repurposed compounds against 
SARS-CoV-2. However, data from longitudinal and 
observational studies on the extent of micronutrient 
deficiencies in COVID-19 patients, along with infection 
severity scores, are needed. Factors predicted to 
be associated with high risk of severe COVID-19 
include age above 50 years, male gender, smoking, 
chronic kidney disease, diabetes, cardiovascular 
disease, chronic obstructive pulmonary disease, 
and cerebrovascular disease. Individuals with these 
risk factors should be screened for micronutrient 
deficiencies. Supplementation to achieve adequate 
serological levels of the deficient nutrients may be 
provided in accordance with in-practice guidelines. 
The impact of supplementation should be evaluated 
relative to reductions in the severity of infection and 
improvements in the recovery index.

The role of optimal nutrition for managing the 
current COVID-19 pandemic cannot be underestimated. 
Nutrition has a demonstrable role in the prevention 
and treatment of moderate to severe respiratory and 

nonrespiratory infections. Adequate nutrition is even 
more essential for marginalized communities and in 
low- and middle-income countries, where deficiencies 
in key vitamins and minerals expose individuals to 
greater morbidity and mortality. Low- and middle-
income countries should strategize to ensure the 
population at large has access to optimal nutrition to 
boost the immune system and should provide specific 
supplementation for treatment of COVID-19 patients, 
especially those with severe disease. Older adults 
represent a high-risk population and may be prioritized 
to receive care in nursing facilities and to receive 
specialized nutritional support to improve physical and 
mental outcomes of the COVID-19 pandemic.

CONCLUSIONS
1. Despite the fact that the exact intracellular 

mechanisms of immunostimulatory action of nutrients 
have not been fully studied, there is much evidence of 
their beneficial effects on the body's immune system, as 
well as their proven antioxidant and anti-inflammatory 
activity.

2. Nutrition has a demonstrable role in the 
prevention and treatment of moderate to severe 
respiratory and nonrespiratory infections. Adequate 
nutrition is even more essential for marginalized 
communities and in low- and middle-income countries, 
where deficiencies in key vitamins and minerals expose 
individuals to greater morbidity and mortality. 

3. Low- and middle-income countries should 
strategize to ensure the population at large has access 
to optimal nutrition to boost the immune system and 
should provide specific supplementation for treatment 
of COVID-19 patients, especially those with severe 
disease. 
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