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1. Background 
Coronavirus 2019 (i.e. named COVID-19 for 

the disease and SARS-CoV-2 for the virus itself), 
which was recently discovered in China, is 
an emerging viral zoonotic-like disease with hu-
man-to-human transmission and part of the coro-
navirus family which consists of seven varieties. 
SARS-CoV-2 is highly contagious [65]. It differs 
from other respiratory viruses in that it appears 
that transmission between humans occurs approx-
imately 2 to 10 days before the individual be-
comes symptomatic [33]. 

It is mainly transmitted by the projection of 
droplets over a distance of less than 2 meters, by 
or from direct contact with the oropharyngeal 
mucosa or via a contaminated surface. This con-
tamination can be spread to approximately 2.3 to 
2.8 people by the same individual. The incuba-

tion period can extend up to 21 days. The immu-
nization duration is unknown, and the possibility 
of reinfection is currently under debate. However, 
in order to predict the course of the epidemic and 
the likelihood of sustained transmission, compre-
hension of the transmissibility process remains 
crucial [53]. 

COVID-19 may clinically manifest itself as 
an influenza-like illness with fever (89%), cough 
(68%), fatigue (38%), sputum production (34%) 
and dyspnea (19%); data from the Chinese cohort 
observed by Guan and colleagues [33]. Other 
atypical clinical symptoms have also been re-
ported, such as anosmia without nasal obstruction 
and ageusia [more frequent in Europe], digestive 
disorders [diarrhea in 30% of the cases], and 
dermatological problems of the vascular acrosyn-
drome type: Raynaud's phenomenon, frostbite 
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Aim. Coronavirus, also known as COVID-19, has officially been declared as a pandemic,
and the world now has to manage this pandemic disease as a major public health issue at dif-
ferent levels, not only from a political aspect, but also from an individual aspect at the lower end
of the scale. The goal of this paper is to focus on how individuals could optimize their health, and
particularly their immune systems, to reduce the risk of respiratory tract infections by means of
a daily micronutrition strategy. Material and Methods. A narrative review was conducted on
85 articles evaluating the mechanisms which allow vitamin D, vitamin C and Zinc to lower viral
replication rates and reduce pro-inflammatory cytokine storm. Furthermore, we focus on high-
risk populations with the prism of deficiency of these vitamins and this mineral. Results. According
to literature, it seems that Zinc and vitamins C and D, particularly when taken as supplementation
at an early stage, could be clinically useful micronutrients as adjuvant therapies in the prevention
of deficiency amplification in COVID-19 unaffected and at-risk populations, and/or in the treat-
ment of severe forms in affected patients. Conclusion. Further randomized control trials through
the use of genomics and metabolomic techniques are needed in order to understand the role of
these micronutrients in the treatment of severe forms of the COVID-19 disease in different types
of at-risk populations. 
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cytokines and acute phase proteins. The adaptive 
response is more precise, but necessitates a long-
er period of time, from several days to weeks,  
to adapt its memory-based defense.  

In the innate response, the central feature is 
the rapid recruitment and activation of neutro-
phils on the site of infection to eradicate patho-
gens, with cytokine release from activated ma-
crophages (IL-2, IL-7, IL-10, G-CSF, IP-10, 
MCP-1, MIP-1A, and TNFα) [37]. COVID-19, 
which induces cytokine storm release [41, 71]  
is presumably responsible for hemophagocytic 
lymphohistiocytosis, a hyperinflammatory synd-
rome characterized by fulminant and fatal hyper-
cytokinaemia with multiorgan failure in the se-
vere form of the disease [56]. 

In the adaptive response, antigen-specific re-
ceptors on T and B cells allow a two-phase tar-
geted response. In step 1, the antigen is recog-
nized by the antigen specific T or B cell which 
leads to cell priming, activation and differentia-
tion in the lymphoid tissue environment. In step 2, 
the activated T cells leave the lymphoid tissue 
and migrate to the site of infection or help pro-
voke the secretion of antibodies into the blood 
and tissue fluids.  

The adaptive immune response is considered 
as an indication for future vaccine development 
although the kinetics/titers of specific antibody 
correlates in severe forms of COVID-19 would 
need further investigation [62]. 

In the fight against COVID-19, approximately 
150 trials [57] are in progress around the world in 
order to evaluate the real effect of medical treat-
ments (e.g. antivirals, immunomodulators, anti-
biotics, hydroxychloroquine, …) and micronu-
trient therapies (e.g. vitamin C, D, zinc, thia-
mine…).  

The use of micronutrients underlines this 
new interest in an old concept: adjuvant vitamin 
therapy in critical illness or “metabolic resuscita-
tion”. For example, Amrein et al. [2] recommend 
early supplementation of vitamin C and D to pre-
vent / treat deficiency, particularly in severe 
acute diseases.  

The aim of this article is to cross the know-
ledge of the roles of vitamins C and D and Zinc 
in the immune response and the characteristics of 
COVID-19, in order to focus on populations  
at risk and to recommend supplements to both 
these at-risk populations and the general public. 

2. Vitamin C metabolism 
Vitamin C is an essential micronutrient 

which protects cell membranes from damage 

caused by free radicals by its ability to donate 
electrons [11]. This contribution to immune de-
fense is made possible through the ability of this 
vitamin to support both the innate and the adap-
tive immune systems.  

Vitamin C contributes to the immune system 
by supporting the epithelial barrier function.  
Indeed, it promotes collagen synthesis in epi-
thelial tissues [29], which protects the organism 
against aggressions via the skin, by building a skin 
and mucous barrier in contact with viruses, para-
sites and bacteria. Vitamin C enhances collagen 
synthesis and stabilization [47], protects against 
reactive oxygen species induced damage [51], 
and increases fibroblast proliferation and migra-
tion [21]. Furthermore, Vitamin C diffuses in  
the phagocytic cells.  

Vitamin C contributes to immunity via  
the phagocytes [neutrophils, macrophages] by 
acting as an antioxidant electron donor [73]. This 
enhances phagocytosis and reactive oxygen spe-
cies [ROS] generation [70] and also microbial 
killing [28], by facilitating neutrophil apoptosis 
and clearance at the site of infection and by de-
creasing necrosis [80]. Leukocytes, especially 
neutrophils and monocytes, accumulate vitamin 
C, resulting in a value 50 to a 100-fold higher 
than plasma concentration. This process is pos-
sible if the dietary intake of vitamin C concentra-
tion is at least 100 mg/ day.  

Vitamin C enhances the differentiation and 
proliferation of B- and T-lymphocytes and anti-
body levels [74]. Moreover, it plays a major role 
as an inflammatory mediator by modulating cy-
tokine production [38] and by decreasing the his-
tamine level [40]. The modulation of cytokine 
activity seems to be a key factor in COVID-19, 
as preview research reveals the cytokine storm 
release to be a major contributor of the final step 
of the disease in symptomatic patients [71]. 

3. Vitamin C, COVID-19,  
at-risk populations and recommendations 
Based on this knowledge, recent studies have 

tried to assess the impact of vitamin C doses  
on the evolution of the patient state during 
COVID-19 infection. In accordance with the meta-
analysis of Hemilä et al. [35] which clearly 
shows that vitamin C in oral doses of 1–3 g/day 
can shorten the length of stay in an intensive care 
unit by 18.2%, the same team found strong evi-
dence that vitamin C also shortens the duration of 
mechanical ventilation [35]. Vitamin C was most 
beneficial for patients with the lengthiest periods 
of ventilation, corresponding to the most severely 
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ill patients. Vitamin C has proved effective in 
preventing and relieving symptoms of virus-
induced respiratory infections [31] with mega-
doses of vitamin C [hourly doses of 1000 mg for 
the first 6 hours and 3 times daily thereafter].  
Reported flu and cold symptoms decreased by 
85% compared to the control group. A dosage of 
1–6 g/day shortened ventilation time by an ave-
rage of 25%. Adnan Erol [23] has proposed 
a mechanistic approach by using high-dose intra-
venous vitamin C on patients with COVID-19 
pneumonia, founded on the hypothesis that vita-
min C is able to reduce the hyperactivation of 
immune effector cells.  

Erol’s hypothesis [23] is that high-dose 
intravenous vitamin C favors the loss of immu-
nocompetence effector cells by inhibiting glyce-
raldehyde 3-phosphate dehydrogenase (GAPDH) 
in order to prevent inflammatory hyperactivation 
in myeloid and lymphoid cells. In literature,  
a similar mechanistic approach targeting GAPDH 
inhibition has also been used to explore the the-
rapeutic interest of vitamin C in human colorectal 
cancer with KRAS or BRAF mutations [82]. 

Results of meta-analyses have demonstrated 
that treatment with a high dose of intravenous 
vitamin C (50 mg/kg of body weight every 6 hours 
for 4 days) with glucose restriction has signifi-
cant benefits over sepsis and septic shock [43]. 
Moreover, during infection, vitamin C levels can 
become depleted and a person’s requirement for 
vitamin C increases with the infection severity 
[12]. A recent study [77] in the USA of 167 pa-
tients suffering from sepsis-related acute respira-
tory distress syndrome (ARDS) and receiving  
50 mg/kg intravenous doses of vitamin C every  
6 hours for 4 days, demonstrates a difference  
in mortality (46.3% in the placebo group vs 29.8% 
in the vitamin C group) with no impact on organ 
failure or in C-reactive protein levels. The num-
ber of ventilator-free days was also higher in  
the vitamin C group (13.1 vs 10.6 days in the con-
trol group). In another study, a combined vita-
min C (6g per day), hydrocortisone and thiamine 
therapy [46] in patients with severe pneumonia 
reveals significant mortality benefit (17% vs 39% 
in the control group).  

Finally, the role of vitamin C in optimizing 
a person’s anti-oxidative capacity and natural 
immunity to prevent symptoms and presumably 
lower the mortality rate in patients with ARDS 
has been well documented. Megadoses of vita-
min C must be controlled by medical staff.  
A daily intake of at least 3000 mg in divided doses 

[67] is recommended in order to increase the anti-
oxidative system and the level of leucocytes in 
the prevention of COVID-19 viral infection. 
Vitamin C deficiency populations are smokers, 
people with a low intake of raw fruit, the elderly, 
and people suffering from antioxidant deficien-
cies (e.g. athletes, diabetics), or hyperglycemia-
induced oxidative stress which increases the 
body's use of vitamin C in antioxidant fighting. 
Those suffering from kidney failure accompanied 
by a metabolic disorder of vitamin C or oxalic 
acid, patients with hemochromatosis and patients 
on a low sodium diet should avoid high doses  
of vitamin C in the form of sodium ascorbate  
(1 g providing ≈ 131 mg of sodium). Moreover, 
C-vitamin depletion in elderly patients with co-
ronavirus pneumonia resulted in the aggravation 
of the pathological process and a fatal outcome 
[3, 45]. 

4. Vitamin D metabolism 
The principal role of vitamin D is bone  

homeostasis. Without this vitamin, only 10% to 
15% of dietary calcium and approximately 60% 
of phosphorus are absorbed [7]. However, over 
the last decades there have been an increasing 
number of publications on the other functions of 
this vitamin, and on the immune and inflamma-
tory systems in particular. Several studies have 
shown the role of vitamin D in the pathogenesis 
of immune-mediated inflammatory diseases [64], 
with strong evidence of a link between a low cir-
culating level of 25(OH)D and the prevalence 
and severity of these diseases. Vitamin D plays 
a modulating role in the tolerance and homeos-
tasis of the immune system. B and T lympho-
cytes, monocytes, macrophages and dendritic 
cells contain significant concentrations of the 
vitamin D receptor (VDR), with the highest con-
centration to be found in the immature immune 
cells of the thymus and the mature CD-8 T lym-
phocytes [18]. Secondly, an active vitamin D me-
tabolism by cells from the immune system is able 
to convert the inactive form 25(OH)D into  
the active 1.25(OH)2D [66]. The combination of 
these two mechanisms allows a suppressive role 
in autoimmunity and an important effect against 
inflammation, such as the downregulation of pro-
inflammatory cytokines [84]. The decrease in 
proinflammatory cytokines has been particularly 
demonstrated in the lungs by the modulation of 
the T-cell adaptive immunity and the subsequent 
decrease in the type 1 cytokines whereas an in-
crease in the anti-inflammatory type 2 cytokines 
and regulatory T-cells can be observed [83]. 
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Another study reveals that vitamin D deficiency 
is associated with greater inflammation and acti-
vated monocyte phenotypes (interleukines-6)  
in HIV-infected persons [55]. One of the funda-
mental roles of vitamin D is to control the cyto-
kine levels, such as IL-6 or IL-17, allowing us to 
manage the cytokine storm. To benefit from this 
phenomenon, a high dose seems necessary, as 
demonstrated in a randomized controlled trial in 
vitamin D deficient patients. The patients admi-
nistered with a high dose (4000 UI/d) of vitamin 
D3 compared to a low dose (400 UI/d) revealed 
significantly reduced nonspecific CD4 T cell  
activation [48]. A randomized trial consisting of 
40 patients with relapsing-remitting multiple 
sclerosis showed a reduction in IL-17 production 
by the Th-cells in patients supplemented over 
a 6-month period with 10,400 IU/day as com-
pared to a regime of only 800 IU/day [72].  

The antiviral activity of vitamin D seems  
to play a key role in adequate local immune re-
sponse to respiratory virus infections, acting as 
a local “respiratory homeostasis” through two 
processes: by affecting the replication of respira-
tory viruses or by inducing the expression of an-
timicrobial peptides, and therefore regulating  
the balance of Th1/Th2 or Tc1/Tc2 responses 
while inhibiting Th17 cytokine production [58, 
68]. A third effect of great importance in the mic-
ronutrient approach of COVID-19 is the major 
role vitamin D plays in microbiota. Indeed, several 
papers suggest the role of vitamin D in the intes-
tinal epithelium barrier function, and in the modu-
lation of the bowel immune system [66]. A high 
level of vitamin D is associated with good gut 
permeability and decreased low-grade inflamma-
tion [10]. The intake of high doses of vitamin D 
[50 000 UI/w] affects the microbiota composi-
tion [42].  

5. Vitamin D, COVID-19,  
at-risk populations, and recommendations  
Recent publications reveal a wide range of 

bacterial species, such as Lautropia, Prevotella 
and Haemophilus, in the metagenome from  
the nasopharyngeal swab of a suspected case in 
Brazil [15] and in China [14]. Gram-negative 
anaerobic bacteria, Prevotella in particular, in-
crease IL-6 in the plasma [52], causing ground 
glass opacity in lungs, pulmonary empyema, and 
cardiac injury: three classical symptoms of the 
severe form of COVID-19. In the SARS-Cov1 
outbreak, the level of IL-6 was highly correlated 
with hospitalization and death [39].  

Based on the vitamin D metabolism in  

the immune system, this vitamin seems to play 
a key role in reducing the risk of respiratory in-
fection by lowering viral replication rates and 
pro-inflammatory cytokine concentration, while 
increasing anti-inflammatory cytokines. A first 
association between vitamin D deficiency  
(12 ng/mL) and acute respiratory morbidity was 
initially demonstrated in preterm infants: a low 
serum value of 25(OH)D associated with in-
creased oxygen requirement; increased duration 
of intermittent positive-pressure ventilation during 
resuscitation at delivery; and greater need for 
assisted ventilation [59]. Another study of adults 
confirms such a link between 25(OH)D deficien-
cy and a risk factor for acute respiratory distress 
syndrome (ARDS), revealing that vitamin D has 
trophic effects on primary human alveolar epi-
thelial cells affecting > 600 genes [17]. Indeed, 
a clever hypothesis of the link between vitamin D 
deficiency and the COVID-19 mortality rate 
could be assessed by the latitude dependence. 
Grant and colleagues supported this hypothesis 
by two observational facts: firstly, the outbreak 
occurred in winter, a time when 25(OH)D con-
centration is lower, due to the minimum amount 
of ultra violet penetration through the atmos-
phere, and secondly, the number of cases in  
the Southern Hemisphere is lower near the end of 
summer [32]. Braiman and colleagues [8] tested 
this hypothesis, basing their studies on the data of 
individual country mortality and the collective 
COVID-19 mortality rates around the world. De-
spite high variability due to the multifactorial 
components of this disease, and considering that 
people living in hot countries do not necessarily 
expose themselves to the sun, or use sun protec-
tion if they do, the authors found that the closer 
people lived to the equator, the lower the mor-
tality rate was. The latitude band with the highest 
mortality rate is centered around 40 degrees north 
(China, Iran, Italy) with a death rate of approx-
imately 5%, which is 10–15 times higher than  
the mortality rate of the Southern Hemisphere. 
Only two counterexamples seem to contradict 
this relationship: the low mortality rates of Scan-
dinavian countries and the high mortality rates 
due to COVID-19 in Indonesia and the Philip-
pine. The first counterexample could easily be 
explained by the Nordic nations’ dietary supple-
mentation of fish liver oil and vitamin D-fortified 
milk [9]. A third relationship between the low 
concentration of vitamin D and mortality could 
be revealed by the increase in the mortality rate 
with age and obesity, both of which are asso-
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ciated with a lower 25(OH)D concentration. Ac-
cording to several studies, 40% to 100% of elderly 
North Americans and Europeans are deficient in 
vitamin D [13] while a meta-analysis on the link 
obesity-vitamin D deficiency has revealed that 
deficiency prevalence was 35% higher in obese 
individuals and 24% higher in overweight indi-
viduals than in others. The well-documented 
higher mortality rates of these three populations 
(the elderly, obese individuals and people living 
far from the equator) seem to be linked with 
a low level of Vitamin D.  

Based on this knowledge, populations con-
cerned with vitamin D deficiency will be less 
protected from virus attacks. This deficiency is 
almost systematic in North European populations 
(except for countries with vitamin D-fortified 
milk), and particularly in the elderly, in obese 
individuals, in those with dark skin, or people 
who keep out of the sun (who have no direct ex-
posure or who use solar cream with a high pro-
tection index). A daily 30–45 minutes of full 
body exposure at a latitude lower than Barcelona 
is sufficient to produce Vitamin D at a desirable 
25(OH)D concentration of 30 ng/mL, defined by 
experts as the deficiency threshold [36]. It is re-
commended that these populations at risk take at 
least 2000 UI/d and at most 10 000 UI/d. Indeed, 
in order to raise 25(OH)D2 from 20 ng/mL (defi-
ciency) to 32 ng/mL, an additional intake of ap-
proximately 1700 UI/d of vitamin D [4] is neces-
sary. However, the immunity impact at this serum 
level is low, and protects against osteoporosis 
only, whereas the optimal serum level to reach is 
between 60 and 80 ng/mL (or 180 to 200 nmol/l). 
Raising the level from a deficient (< 30 ng/mL) 
to an optimal level (60 to 80 ng/mL) decreases 
the risk of heart attack by 50%, multiple sclerosis 
by 80%, influenza by 83%, type 1 diabetes by 
71%, breast cancer by 83%, and colon cancer  
by 80% [27, 30, 49, 78, 81].  

People with diabetes, cancer, or autoim-
mune diseases are more likely to be affected by 
COVID-19 [16, 24]. In order to reduce the risk 
of infection in populations at risk from influenza 
and/or COVID-19, this optimal level must be 
raised by a daily intake of 10 000UI/d [32] over 
a few weeks in order to raise 25(OH)D concen-
trations rapidly, followed by 5000 IU/d. The goal 
should be to raise 25(OH)D concentrations 
above 69–80 ng/mL, with a blood control every 
2 months. Vitamin D intoxication is observed 
when the level of 25(OH)D is greater than  
150 ng/mL [79].  

6. Zinc metabolism 
Zinc plays a key role in the innate and adap-

tative immune systems. It allows the normal de-
velopment and function of cells in charge of me-
diating nonspecific immunity (neutrophils and 
natural killer cells). Macrophages are adversely 
affected by Zinc deficiency, which, consequently, 
could dysregulate intracellular killing, cytokine 
production and phagocytosis [69]. This role 
against inflammation is possible by the reduction 
of pro-inflammatory cytokines. Indeed, the pro-
duction or biological activity of multiple cyto-
kines (IL-1, IL-2, IL-3, IL-4, IL-6, IFN-g, IFN-a, 
TNF-a, and migration inhibitory factors), influen-
cing the development and function of T lympho-
cytes, B lymphocytes, macrophages, and natural 
killer cells, is dependent on zinc [20, 26, 69]. 
Zinc plays a part in inflammatory reduction by 
means of cytokine production by another me-
chanism: the zinc-induced upregulation of a zinc-
finger protein, A20, which inhibits nuclear fac-
tor-kappa B activation via the protein TRAF 
pathway. Zinc contributes to mucosal and barrier 
immunity, and deficiency could result in skin 
lesions, gastrointestinal lesions with degenerative 
changes in the enterocytes and alterations in pul-
monary function [34]. A skin barrier deficiency is 
instrumental in providing an open door for viruses. 
Zinc stimulates the thymus and the production of 
thymulin, which reportedly binds to high-affinity 
receptors, induces several T-cell markers, and 
promotes T-cell function including allogenic cyto-
toxicity, suppressor function, and IL-2 production 
[61]. Moreover, Zinc reveals antioxidative pro-
perties by decreasing the reactive oxygen species 
(ROS) by several mechanisms (i.e. the inhibition 
of NADPH oxidase), or its contribution to supe-
roxide dismutase [69]. It has been proved that 
zinc supplementation in rats prevents pulmonary 
pathologies due to hyperoxia [75]. Oxidative stress 
induces zinc release from metallothioneins, which 
allows the reduction of reactive oxygen species 
generated by the mitochondrial dysfunction of 
viral infection [63]. Zinc equally plays a role in 
the lymphocyte cell cycle, by influencing the ac-
tivity of several replication and transcription en-
zymes, such as the major enzyme which regulates 
the DNA replication: the DNA polymerase.  

7. Zinc, COVID-19, at-risk populations, 
and recommendations  
Due to the several roles of zinc in immunity 

and infection, this micronutrient could have 
a possible role in reducing the intensity of 
COVID-19 infections, and maybe ARDS. Indeed, 
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studies show a potentially adaptive lung response 
to stretching and a critical role of zinc in defining 
the tolerance of the lungs for mechanical ventila-
tion [6]. Moreover, the SARS coronavirus RdRp 
template binding and elongation have shown to 
be reduced and inhibited, respectively, by zinc in 
Vero-E6 cells [76]. Zinc supplementation has 
revealed promising antiviral effects against rhi-
novirus infections, including the influenza virus 
[22], revealing a relationship between zinc ion 
availability (ZIA) values and the reduction in the 
number of days of the duration of a common 
cold. This article shows that the effect is highly 
dependent on the dose coupled with the zinc  
lozenges of different formulations. Indeed, for-
mulations based on Zinc gluconate are able to 
reduce the duration of a natural cold by seven 
days, with a dose intake of 23 mg every 2 hours 
the patient is awake after an initial double dose  
(a total of 175 mg of Zinc gluconate) when com-
pared to a placebo group in one study [76], while 
in another study the same dose, but with lower 
ZIA [1], reduces the duration of a cold by  
4.8 days. This proves that a higher dose of ionic 
zinc reduces the duration of a cold by an average 
of 42%. Studies with low ZIA, such as Zinc oro-
tate or Zinc aspartate showed no effect when 
compared to a placebo group [5].  

When we summarize the scientific informa-
tion available, we see the necessity of maintain-
ing an adequate zinc balance in order to protect 
ourselves from viral infection. Taking Zinc sup-
plements as a preventive and curative approach 
could provide an additional shield against 
COVID-19, by allowing an increase in host resis-
tance to the virus and lowering the burden of di-
sease. A minimal daily dose of 15 mg/d for adults 
and 20 mg/d for the elderly seems the basic ad-
vice to give as a preventive measure. However, 
a higher dose is necessary in curative treatment: 
the same dose to be administered every two hours 
[22] under medical supervision only, in the form 
of zinc gluconate or bisglycinate in order to re-
duce symptoms such as diarrhea and lower respi-
ratory tract infection [44]. The toxicity is over 
200 mg per day and could induce adverse effects, 
such as nausea, vomiting, epigastric pain, and 
exhaustion. Supplementation higher than 50 mg/d 
in curative treatment could increase the risk of 
immunodepression. 

The elderly, obese people, and type 2 diabet-
ics are the main targets of COVID-19 and zinc 
deficiency. Several conditions predispose to 
a high risk of zinc deficiency: inflammatory con-

ditions, intestinal losses, hypercatabolism, renal 
pathologies, hypothyroidism, alcoholism, malab-
sorption, post-surgery, bariatric surgery, malnu-
trition, undernutrition, geriatrics, and digestive 
and hepatic pathologies (Crohn's disease, celiac 
disease, steatosis, pancreatitis). 

8. Conclusion  
According to literature, it seems that Zinc 

and vitamins C and D, particularly when taken as 
supplementation at an early stage, could be clini-
cally useful micronutrients as adjuvant therapies 
in the prevention of deficiency amplification in 
COVID-19 unaffected and at-risk populations, 
and/or in the treatment of severe forms in af-
fected patients.  

Further randomized control trials through  
the use of genomics and metabolomic techniques 
are needed in order to understand the role of 
these micronutrients in the treatment of severe 
forms of the COVID-19 disease in different types 
of at-risk populations.  
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Цель данной статьи – сосредоточить внимание на том, как люди могут оптимизиро-
вать свое состояние здоровья и работу иммунной системы с помощью пищевых добавок, 
чтобы снизить риск инфекций дыхательных путей. Материалы и методы. Был проведен 
обзор 85 статей, посвященных оценке механизмов, которые позволяют витамину D, вита-
мину С и цинку снижать скорость репликации вирусов и уменьшать провоспалительный 
цитокиновый шторм. Кроме того, особое внимание было уделено группам высокого риска 
с признаками дефицита исследуемых витаминов и минералов. Результаты. По данным 
литературы можно сделать вывод, что цинк и витамины C и D, особенно при приеме в ка-
честве добавок на ранней стадии, могут быть рекомендованы в качестве вспомогательных 
методов лечения для предотвращения усиления дефицита у здоровых и подверженных 
COVID-19 групп населения, а также при лечении тяжелых форм у пациентов. Заключе-
ние. Необходимы дальнейшие рандомизированные контрольные исследования с исполь-
зованием геномики и метаболомных методов, чтобы выявить роль указанных добавок 
в лечении тяжелых форм COVID-19 в различных группах риска. 

Ключевые слова: пандемия, витамин С, витамин D, цинк, Sars-CoV-2. 
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