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Abstract
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), also known as coronavirus disease 2019 
(COVID-19), is a pandemic crisis. Little is known about the treatment of this disease, and supportive care 
is the only therapy for patients with COVID-19. It has been shown that mineral vitamins have an important 
role in improving the health status of patients, and several studies have investigated their effects on patients 
affected with other coronaviruses. In this review, the probable mechanisms of action of each vitamin against 
COVID-19 infection, the benefits of co-therapy of vitamins with other supplements, and the recommended 
daily intake of each nutrient are discussed.
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CoV-2 emerged in December 2019 in Wuhan 
(China), and it soon became widespread so that 
World Health Organization (WHO) declared the 
outbreak of SARS-CoV-2 as a pandemic crisis (4, 
5). SARS-CoV-2 causes multisystem complica-
tions involving the central nervous system, car-
diovascular system, endocrine system, and the 
skin, collectively referred to as coronavirus dis-
ease 2019 (COVID-19) (4, 6-11). Few publications 
have discussed the difference between SARS-CoV 
and SARS-CoV-2 in pathogenesis. However, ex-vi
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Introduction 
Coronaviruses are a species in the Coronavi-

ridae family. They include human coronavirus 
229E (HCoV-229E), HCoV-OC43, severe acute 
respiratory syndrome (SARS)-associated coro-
navirus (SARS-CoV), Middle East Respiratory 
Syndrome-CoV (MERS-CoV), and HCoV-NL63 
detected in humans. A new coronavirus isolated 
from humans is recognized as severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2), 
due to its similarities to SARS-CoV (1-3). SARS-
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vo experiments on human lungs highlighted 
that SARS-CoV-2 could induce more amount 
of pro-inflammatory mediators along with de-
creased anti-viral immunity and therefore cause 
a more severe phenotype of the disease (12, 13). 
Although primary immunodeficiency appears 
to be not a risk factor for COVID-19 and related 
outcomes (14, 15), genetic background, hyper-
inflammatory shock, and cytokine storm, a phe-
nomenon characterized by fulminant hyper-cyto-
kinemia, are associated with multi-organ failure 
and increased mortality rate in patients with 
COVID-19 (4, 14, 16-18). 

Of note, SARS-CoV-2 and SARS-CoV overlap 
at the point of cell entry. Both these hCoVs have 
been shown to engage the angiotensin-convert-
ing enzyme 2 (ACE2) receptor for cell entry (19). 
ACE2 engagement by the virus would affect the 
function of the renin-angiotensin system (RAS), 
which involves ACE2, angiotensin II (Ang II), 
and angiotensin receptor 1 (AT1), and this might 
contribute to creating an inflammatory environ-
ment in lung tissue providing the way for the viral 
invasion in alveolar type 2 (AT2) cells (20, 21).

Mineral vitamins are categorized into water 
(vitamins B and C) and fat-soluble (vitamins A, 
D, E, and K) nutrients. They take many crucial 
actions to improve the health status of the pa-
tients. Vitamin supplements have the potential to 
revive either susceptible or afflicted patients with 
COVID-19 by helping with the release of specific 
immunoglobulins from immune cells (22), pro-
voking immunoregulatory cells, modulating in-
flammatory responses (23, 24), and regulating re-
active oxygen species (ROS) generation (25) and 
RAS function (26). Also, they can restore the bal-
ance between prothrombotic and antithrombotic 
pathways directly or even with their serum-trans-
porting proteins (27, 28). No specific therapeutic 
agent is available for COVID-19, and supportive 
care is the only treatment for infected patients. 
The present review addresses what vitamins can 
potentially bring to the practice in the COVID-19 
pandemic condition. It discusses the molecular 
mechanisms of action for each vitamin, followed 
by evaluating the plausible efficacy of each vita-
min as an add-on therapy for COVID-19.

Vitamin A
Vitamin A, a fat-soluble vitamin, has a poten-

tial role in fetal organ development, proliferation 
of cellular and humoral immunity, and may in-
crease the immunity accomplished by vaccina-
tion properly (29). Studies imply that the burden 
of a significant portion of respiratory tract infec-
tions may hasten among patients with low dietary 
vitamin A intake (30). This may be due to the role 
of vitamin A in maintaining the normal pulmo-
nary epithelial lining structure in the parenchy-
ma that protects the respiratory system against 
viral and bacterial invasion (31). In the first tri-
mester of 2020, ENTUK (British Association of 
Otorhinolaryngology-Head and Neck Surgery) 
declared that a notable portion of COVID-19 pa-
tients have degrees of either anosmia or hypos-
mia (32). These symptoms may be initialized 2-14 
days after the viral attack (33). ACE2 receptor and 
transmembrane serine protease 2 (TMPRSS2) are 
expressed at the surface of respiratory epithelium, 
neuronal olfactory epithelium, olfactory mucosa, 
and olfactory bulb neurons. They play a role in 
supporting cells, stem cells, and perivascular cells 
in the respiratory tissue (34). TMPRSS2 mediates 
virus entrances via the ACE2 receptor into respi-
ratory system lining cells, and thus, smell loss fol-
lowing viral infection is expected (11, 35). Based 
on available surveys, the benefits of administrat-
ing nasal corticosteroid spray in COVID-19 pa-
tients with post-infectious olfactory dysfunction 
have not been proven or recommended. How-
ever, studies support the advantage of using sys-
temic and topical corticosteroids in patients with 
post-infectious anosmia/hyposmia (36). Despite 
the results of the Reden et al. study, which showed 
no difference between the use of vitamin A and 
placebo in patients with postviral olfactory dys-
function (37), Hummel et al. (38) declared that 
the daily administration of the intranasal form 
of this supplement in 10,000 IU dose followed by 
two months would be a beneficial regimen in pa-
tients with post-infectious olfactory loss. Never-
theless, more trials are needed to prove this fact in 
patients with SARS-CoV SARS-CoV-2. 

West et al. (1991) found a significant correla-
tion between the severity of disease and the level 
of vitamin A in the serum of chickens infected 
with infectious bronchitis virus (IBV), a subfam-
ily of coronaviridae. This research explained that 
a low level of vitamin A in plasma was due to an 
increased rate of consumption of this vitamin by 

invaded tissues (39).
In 2013, Jee et al. (22) conducted a trial and 

observed the antibody response coming after bo-
vine coronavirus (BCoV) vaccination in 40 feed-
lot calves with high (3,300 U/kg) and low (1,100 
U/kg) levels of vitamin A dietary intake. Specific 
serum titers of Immunoglobulins (Ig) were as-
sessed in terms of the immunological response 
to vaccination. They showed that although the 
exact mechanism of how vitamin A affects an-
tibody responses to the vaccine is mysterious, a 
low level of vitamin A intake could suppress IgG1 
responses against the BcoV vaccine. Therefore, 
a low level of vitamin A could affect the efficacy 
of viral vaccines. To our knowledge, there is no 
published data that shows the efficacy of vitamin 
A on COVID-19 prognosis and mortality yet. 
However, a trial is in progress by Beigmoham-
madi et al., which aims to investigate the impact 
of mineral vitamin intake on the improvement of 
intensive care unit (ICU) admitted patients with 
COVID-19 (40). 

Vitamin D
Historically, several trials have detected low 

serum levels of vitamin D in respiratory diseas-
es such as acute respiratory tract infection and 
pneumonia. Also, vitamin D deficiency is related 
to increased susceptibility to seasonal influenza 
and mortality of patients with respiratory diseas-
es (41-43). 

1,25 (OH)2D3 induces alveolar macrophages 
to produce antimicrobial peptides named defen-
sin and cathelicidin (e.g., LL-37) (44). Also, cel-
lular immunity is regulated by the active metab-
olites of vitamin D. More clearly, it can attenuate 
cytokine storm in COVID-19 infection by the 
production of nuclear factor kappa-light-chain-
enhancer of activated B cells (NF-κB) inhibitory 
protein (IκB α), which can inhibit the expression 
of the pro-inflammatory cytokine, tumor necro-
sis factor-alpha (TNFα), on T helper (Th1)-1 cells 
(45, 46). 1,25 (OH)2D3 also represses the secre-
tion of Th1 cytokines such as interleukin (IL)-2 
and interferon-gamma (IFN-γ). Vitamin D can 
support T helper-2 cytokine secretion, an alter-
native way to inhibit the cytokine storm formed 
in the pathogenesis of COVID-19 (46). Also, free 
radical damages exerted by inflammatory cyto-
kines and enzymes (e.g., Inducible nitric oxide 

synthase (iNOS) and cyclo-oxygenase (COX)-2 
may be diminished by the positive effect of vita-
min D on genes related to the expression of anti-
oxidant molecules (45, 46).

Vitamin D seems to help anti-viral immunity 
by inducing IFN-α secretion. Additionally, un-
bounded vitamin D receptor (VDR) can seques-
ter signal transducer and activator of transcrip-
tion 1 (STAT1), a transcription factor involved 
in the IFN signaling pathway. Therefore, vitamin 
D deficiency related to the increased level of un-
bounded VDR could lead to less anti-viral activ-
ity. Both vitamin D and IFN up-regulate ACE2 
via their exertion on ACE2/Ang (1–7)/MasR axis 
and hold a crucial role in COVID-19 infection. 
Hence, adequate consumption of vitamin D has 
an important effect on IFN anti-viral action (26). 

Vitamin D binding protein (DBP) is a complex 
protein that belongs to α_2–globulin family and 
can act as a multifunctional protein that binds to 
actin protein (47). Also, disseminated intravas-
cular coagulopathy (DIC) has been reported in 
patients with COVID-19 due to the polymeriza-
tion of actin proteins mediated by the coagulation 
factor Va. DBP affinity to actin compartment in-
creases the accumulation of DBP and mediates 
the formation of actin complex, which may raise 
its inclination to cell injury and a new opportu-
nity for coronavirus invasion (28, 48). Thus, low 
levels of active metabolites of vitamin D corre-
spond with increased serum DBP, which might 
worsen the outcome of viral infection. 

The protective role of vitamin D in COVID-19 
is plausible (49). Older adults, who are the most 
vulnerable population to the disease, suffer from 
vitamin D deficiency because of (a) minor expo-
sure to sunshine, (b) less biological capability to 
produce cholecalciferol, (c) notable variations in 
dietary intake which may be inadequate in supple-
ments, (d) reduced vitamin D absorption in the 
intestine, (e) interference with consuming medi-
cations, and (e) renal filtration insufficiency (50). 
It has been reported that during the COVID-19 
pandemic, populations residing in countries that 
lie below 35 degrees north latitude have shown a 
lower mortality rate compared with those of other 
countries. It supports the view that a high con-
centration of vitamin D produced in the summer 
in those countries might serve a protective role 
(51). This finding led authors to conduct studies 
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to investigate the correlation between serum vi-
tamin D levels and susceptibility to SARS-CoV-2 
infection and its outcomes. However, Ilie et al. 
(47) found vitamin D profile correlated with nei-
ther the number of afflicted patients nor the mor-
bidity rate in each country. 

To the best of our knowledge, no study has 
been performed to recommend the optimal range 
of vitamin D supplement intake in patients with 
COVID-19. Evidence is not conclusive; there is no 
dietary plan approved that may be clinically opti-
mal to protect against respiratory viral infections. 
However, studies mostly suggest a baseline profile 
of vitamin D to determine the amount of vitamin 
D intake. McCartney et al. (52) reported that the 
essential daily intake of 25-50 micrograms of vita-
min D in those who have a baseline serum level of 
50 nmol/l might increase 25(OH) D serum level 
over 50nmol/l, and this is optimal to eliminate the 
risk of respiratory infection by viruses. Also, Eba-
di et al. (53) affirmed that the amount of vitamin 
D intake needs to be determined by the baseline 
status of serum concentration and its increment 
rate during treatment. The authors recommended 
50,000 IU vitamin D two times a week in those 
with a low level of baseline circulating vitamin D 
(below 50nmol/L). A maximum level of 15,000 
IU daily consumption seems to be safe, and se-
rum 25(OH)D concentrations above 100 nmol/L 
are need for 6000 IU daily intake efficiently. An 
initial dose of 100.000 IU followed by 50,000 IU 
per week for three weeks is an option for other 
patients. 

Irrespective of the type of either daily or weekly 
prescription, studies show that the effect of vita-
min D intake on the improvement of respiratory 
disease complications in patients with lower base-
line calcifediol levels (below 25nmol/L) is more 
significant compared to patients with higher lev-
els of baseline calcifediol (54). Nevertheless, no 
evidence proves the optimal dose and daily intake 
of vitamin D (55). Clinical studies are required to 
investigate the correlation between administered 
vitamin D, the baseline level of its circulating 
type, and the pattern of infection progression be-
sides immune responses.

The combination of vitamin D and mel-
atonin 

From the molecular perspective, the signaling 

pathway of vitamin D resembles that of mela-
tonin, a neuropeptide that regulates the sleep-
wake cycle (56). Here we explain the anti-inflam-
matory effect of melatonin briefly.

Melatonin can interfere with NF-κB signaling 
thereby preventing T cell-mediated adverse re-
sponse significantly. However, the great concern 
is that a high dose of melatonin prescription or 
administration in immunosuppressed patients is 
contradictory when it may provoke the secretion 
of pro-inflammatory cytokines (56). Studies re-
port increased levels of inflammatory cytokines 
in patients with COVID-19, in particular, IL-6 
(57-59). Moreover, melatonin could decrease lev-
els of inflammatory cytokines (60). 

From another point of view, COVID-19 initial-
izes its invasion by ACE2 receptors (ACE2r) and 
RAS (19, 21, 61). Meanwhile, the degeneration of 
Ang II-mediated by ACE2/Ang I-7/Mas signal-
ing by the action of ACE2 is in apposition with 
the neural RAS axis (62). It is an innate biologi-
cal defense against COVID-19 viral action, which 
may preserve Ang II against the provocation of 
respiratory inflammatory response interesting-
ly. A neural RAS is well-appreciated to regulate 
the secretion of melatonin. Surprisingly, Ang II 
interacts with the AT1 receptor located in the pi-
neal gland, which indirectly mediates melatonin 
secretion (62, 63). Increased serum level of mela-
tonin confronts the RAS axis and reduce the con-
centration of Ang I that the former may justify 
Ang II to inhibit its adverse actions during the in-
flammatory response.  Firing up antioxidant gene 
replication (e.g., superoxide dismutase) besides 
its role in suppressing pro-oxidant agents (e.g., 
NO) and its direct interaction with free radicals 
defines another role for melatonin (64). Vitamin 
D and its interaction with melatonin modulated 
via the ACE2/Ang (1-7)/MasR pathway hold this 
hypothesis that probable co-therapy should be 
considered in further trials to investigate the ac-
curacy of this mechanism shared here. Moreover, 
pretreatment with melatonin combined with 
quercetin (65) (well explained in the vitamin C 
part) will reduce the plasma level of inflammato-
ry cytokines. Hence, these double (vitamin D + 
melatonin), triad (vitamin D + melatonin + quer-
cetin), and tetrad (vitamin D + vitamin C + mel-
atonin + quercetin) hypothesized medications 
should be considered in future trials.

Vitamin E
There is no human investigation that shows the 

relationship between the serum level of vitamin 
E and susceptibility to COVID-19.  Vitamin E is 
of plant origin that interferes with biological pur-
poses in the body. Notably, it affects the function 
of the immune system, using a direct effect on 
immune mediators and hormonal patterns (66). 
Among the two available biomolecule forms of 
vitamin E, only α-tocopherol is considered for 
human requisites (67). Moreover, it can exert an 
antioxidant role by protecting polyunsaturated 
fatty acids (PUFAs) on cell membranes’ surface 
from oxidative reactions during cytokine storm 
(67). 

COVID-19 mediates a cytokine storm, a pro-
cess through which high levels of pro-inflamma-
tory cytokines IL-1β and IL-6 advance the patho-
genicity of the disease in the context of low levels 
of the anti-viral factors interferons (IFNs) (13, 57, 
68-70). In this way, the virus attacks AT2 there-
by releasing pro-inflammatory cytokines that, in 
turn, increase the accumulation and activity of al-
veolar macrophages (AMs) (71). NF-κB substan-
tially mediates the release of these inflammatory 
cytokines. Studies imply high levels of Vitamin E 
(250 mg) in serum may inhibit the NF-κB signal-
ing pathway and hence, modify the pro-inflam-
matory role of AMs in the pathogenesis of respi-
ratory infections (72). 

These findings contrast with animal experi-
ments that have evaluated the effect of supple-
mentary vitamin E on the state of immunity to 
Coronaviridea subfamily vaccination. In 2001, 
Leshchinsky et al. (66) figured a dose-dependent 
correlation between serum level of vitamin E 
and immune response in chickens receiving the 
vaccination against the coronaviridae subfamily. 
Results showed that moderate administration of 
vitamin E (25 to 50 IU/kg) had the most immu-
noregulatory role, and the high level of vitamin E 
was less effective. In another trial, Rostami et al. 
investigated the effect of co-administration of vi-
tamin E and rosemary (Rosmarinus officinalis L.) 
powder (RP) in chickens vaccinated with coro-
naviridae subfamily antigen and found its signif-
icant effect in strengthening humoral immunity. 
However, it failed to increase the specific anti-
body titer (73). To be added, it has been reported 
that co-therapy of vitamin E with vitamin C could 

have a therapeutic effect in eliminating cardiac 
complications in COVID-19 patients (74). This 
is important because the cardiovascular system is 
highly affected by COVID-19 (75). 

Vitamin K 
Patients afflicted with COVID‐19 are divided 

into mild, moderate, and severe based on their 
clinical symptoms (76, 77). Notable respirato-
ry failures, including asthma (78), pneumonia 
(79), and ARDS (80), are the manifestations that 
happen to patients with severe COVID-19 (7) 
and are associated with poor prognosis. Coagu-
lopathy and venous thromboembolism are other 
such manifestations associated with COVID-19 
(81, 82). Coagulation is a state of blood hemo-
dynamics between processing and inhibiting 
clot formation, which is integrated by vitamin 
K-dependent coagulation factors (83). Hepatic 
proteins (e.g., coagulation factor II, VII, IX, X, 
protein-C, and protein-S) and extra-hepatic pro-
teins (e.g., a portion of protein-S and matrix Gla 
protein (MGP)) are functionally related to vita-
min K concentration for γ-carboxylation (83-85). 
However, a low blood level of vitamin K can devi-
ate the coagulation equilibration of carboxylation 
toward extra-hepatic proteins and enhance the 
state of thrombogenicity as a result (27, 86). MGP 
is expressed in different tissues such as cartilage, 
lungs, and arterial walls and plays a role in inhib-
iting the calcification of elastic extracellular fibers 
in these matrices (85). 

SARS-CoV-2 invasion of AT2 cells induces the 
synthesis of pro-inflammatory cytokines that ac-
tivate macrophages and induce matrix metallo-
proteinases (MMPs). MMPs, in turn, enhance the 
modification of lung elastic fibers and desmosine 
(DES) release from them (71). The elevated lev-
el of DES is associated with chronic obstructive 
pulmonary disease (COPD) severity and its clin-
ical outcome (87). Moreover, degenerated elastic 
fibers may undergo polar changes that raise their 
affinity to calcium. Further, the up-regulation 
of MGP prevents lung wall calcification that the 
former proceeds the stimulation of vitamin K. 
Hence, the circulating levels of vitamin K will 
drop down, and coagulation equilibration of car-
boxylation goes to extra-hepatic coagulation and 
thrombogenesis (71).

Lower blood levels of vitamin K reported in 
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patients with COVID-19 are associated with 
low dietary intake, small bowel involvement in 
COVID-19 patients, stockpiling that decreases 
the chance of gaining fresh green leafy vegetables, 
increased alcohol and paracetamol consumption 
(88), and psychological effects of social distanc-
ing among people which may have an important 
impact on adherence to medical prescriptions 
(71). According to these complications, increased 
intake of dietary vitamin K and vitamin K antag-
onist (VKA) has been suggested in this situation. 
However, regular visits to control the internation-
al normalized ratio (INR) at the hospital may pre-
dispose vulnerable patients to COVID-19 due to 
the airborne transmission of the virus and close 
contact with other individuals (89-91). Therefore, 
it has been suggested to shift to novel oral antico-
agulants (NOACs) to decrease the need to check 
INR regularly. Also, self-testing for checking INR 
in patients receiving VKA should be considered 
to decrease the false positive correlation between 
low levels of vitamin K, high INR, and suscepti-
bility to COVID-19 infection (89). 

Dofferhoff et al. (71) considered three blood 
markers, Desphospho-uncarboxylated (dp-uc) 
MGP, Protein induced by vitamin K absence (PIV-
KA)-II, and DES to evaluate the accuracy of each 
factor in the assessment of COVID-19 patients 
compared to that of computerized tomography 
(CT) scan. The study showed: i, the association 
of high level of dp-ucMGP with poor prognosis; 
ii, normal levels of PIVAK-II in the majority of 
patients; and iii, high levels of PIVAK-II in all pa-
tients using VKA; and iv, no significant relation-
ship between vitamin K status and the severity of 
pneumonia.

Vitamin B6
Vitamin B6 plays a role in enzymatic reactions 

(92). The depletion of vitamin B6 has been re-
ported in inflammatory conditions (93). Howev-
er, its actual mechanism in the downregulation 
of inflammatory cytokines is still under research. 
There is still no study that surveys the poten-
tial effects of vitamin B status in patients with 
COVID-19.  Ling et al. reported that the level of 
C-reactive protein (CRP), an inflammatory bio-
marker, is positively related to the severity of the 
disease in COVID-19 patients (94). In 2009, Shen 
et al. (95) examined the association between vi-

tamin B6 active plasma form named phosphate 
ester derivative pyridoxal 5-phosphate (PLP) and 
CRP. The results showed that the increased lev-
el of PLP is associated with a lower level of CRP. 
Therefore, based on these results, we suggest 
that the low level of vitamin B6 could be asso-
ciated with more severe disease in patients with 
COVID-19. However, more studies are needed. 

Wu et al. (96) reported that hypertension has 
a hazardous ratio of 1.70 and 1.82 for death and 
ARSD in COVID-19 patients, respectively. In an-
other study, Dakshinamurti et al. (97) reported a 
positive correlation between vitamin B6 deficien-
cy and high blood pressure in rat models. A prob-
able explanation for this result is that the sympa-
thetic center is stimulated, followed by decreased 
brain serotonergic activity due to vitamin B6 
deficiency. Additionally, vitamin B6 interactions 
with RAS have not been discussed extensively. 
Despoint et al. (98) and Delorme et al. (99) in-
dependently demonstrated that vitamin B6 could 
increase the sensitivity of rats to renin effects, and 
vitamin B6-deficient rat models develop hyper-
tension. 

Vitamin C
Vitamin C is a water-soluble nutrient required 

for the proper performance of immune defense 
(100). There are four main mechanisms that vi-
tamin C utilizes to inhibit infection and support 
anti-viral activity (25). First, it can function as 
an immunoregulatory nutrient by i, increasing 
the activity of phagocytes; ii, activation of T lym-
phocytes; iii, secretion of cytokines such as IFN, 
TNF-α, and IL-6; iv, inhibition of NF-κB activa-
tion and granulocyte-macrophage colony-stimu-
lating factor (GM-CSF) signaling pathway; v, pre-
vention of neutrophils extracellular trap (NET) 
generation; and vi, activation of the humoral and 
cell-mediated immune responses (25, 101, 102). 
Second, vitamin C can repair damaged alveolar 
tissues during ROS production in the inflamma-
tory state by its anti-oxidative action (25). Third-
ly, vitamin C can control alveolar fluid clearance, 
and it could increase the function of the lung 
epithelial layer by increasing the transcription of 
protein channels (25). Fourth is the role of vita-
min C in restoring mitochondrial function (103). 
Clinical investigations demonstrated that 1 g/day 
consumption of vitamin C could not prevent up-

per respiratory tract infections (URTIs). Howev-
er, it has been shown that vitamin C can shorten 
the duration of URTIs (104, 105). Also, studies re-
vealed that vitamin C inactivates and prevents the 
replication of viruses (100). Hiedra et al. (106) re-
ported that administrating a high dose of vitamin 
C in patients with COVID-19 decreased mortal-
ity rate, inflammatory markers, and the number 
of patients requiring intubation and mechanical 
ventilation. Following this information, more tri-
als are in progress worldwide to evaluate the ef-
ficacy of vitamin C in patients with COVID-19.

A challenge in the use of vitamin C is which 
route of its administration is more useful for treat-
ing patients. Some studies suggested that dietary 
intake of vitamin C could be useful in the treat-
ment of patients under mechanical ventilation 
(107), decreasing the risk of viral infections (108), 
and relieving the symptoms of viral infections 
(109). Another study suggested that the low oral 
dose (1-2 g/d) of vitamin C could be used as pro-
phylaxis for COVID-19, and HIVC may be useful 
for treating patients with severe COVID-19 (110). 
It has been reported that a high dose of intrave-
nous (IV) vitamin C (HIVC) is beneficial for re-
ducing the respiratory symptoms of patients with 
COVID-19 (25, 111). Also, the oxygenation index 
was improved in patients with moderate to severe 
COVID-19 infection who received HIVC (112). 
However, there are many concerns about the ad-
verse effects of a high dose of this supplement on 
organs since reports indicated that hemolysis, 
acute kidney injury (AKI), and nephropathy oc-
cur in patients with COVID-19 (25). These find-
ings may draw attention toward precautions when 
administrating HIVC, including a controlled rate 
of infusion, patients’ well hydration, and proper 
dilution of the vitamin (25). 

Some studies recommended adjuvant therapy 
of vitamin C and bioactive components to de-
crease the side effects of vitamin C. Li et al. (113) 
investigated the effect of vitamin C in combination 
with glycyrrhizic acid (GA), an ingredient used to 
reduce the inflammatory state in pneumonia, for 
the treatment of COVID-19. The results showed 
that treatment with this compound is related to 
increased immunity and reduced inflammatory 
state. In another study by Colunga Biancatelli et 
al. (103), the co-administration of vitamin C and 
quercetin has been suggested for prophylaxis and 

early treatment of COVID-19 patients. Quercetin 
is a vegetable-derived component that can exert 
immunoregulatory and anti-viral effects through 
inhibiting virus entry, interfering with RNA and 
DNA polymerases, inhibiting reverse transcrip-
tase and proteases, and preventing virus assem-
bly. Co-administration of quercetin and vitamin 
C could result in synergistic anti-viral activity 
(103, 114-116). Figure 1 explains the pathogenic-
ity of COVID-19 and the probable mechanism of 
action of each vitamin as well. Table 1 summariz-
es the probable mechanisms of action of each vi-
tamin, suggested co-therapy, and recommended 
daily consumption dose. 

Conclusion
The COVID-19 pandemic has brought con-

cerns among the professions and people in soci-
ety, in both elderly and young groups, and both 
men’s and women’s groups worldwide (117-119). 
The accuracy of diagnostic tests is far from what 
it should be, and this would cause delayed diag-
nosis of patients (120), which is a real threat to 
treating patients with COVID-19, especially pa-
tients with co-morbid immune-mediated disor-
ders (121) when there is a high risk of infection 
and re-infection (122), no proven drug or vac-
cine, and supportive care is the only therapy for 
the patients. However, universal efforts (123-125) 
occur in regenerative medicine, immunothera-
py,  medical biotechnology and microtechnology, 
telemedicine, and computational drug discovery 
(13, 126-134). It has been shown that mineral vi-
tamins could be effective in treating patients with 
COVID-19 and several studies investigated the 
efficacy of mineral vitamins, their optimal dose, 
and the mechanism of action in viral respiratory 
infections. Trials reported a significant correla-
tion between the serum level of vitamin A and the 
severity of respiratory tract infections. Vitamin A 
can inhibit the IgG1 response. Also, it has an im-
portant role in maintaining the normal structure 
of the epithelial layer in the respiratory system. 
Low serum levels of vitamin D have also been 
demonstrated in patients with acute respiratory 
tract infections and pneumonia. It can attenuate 
the cytokine storm in COVID-19 patients by sup-
porting Th-2 cytokine secretion and inhibiting 
the expression of pro-inflammatory cytokines. 
Additionally, it has antioxidant and anti-viral 
activity. A low level of active metabolites of vita-
min D is correlated with increased serum levels 
of DBP that might worsen the infection. Inhibi-
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Table 1. Summary of different type of vitamins, mechanisms of action, suggested co-therapy, 
and recommended daily consumption 

Figure 1. The probable role and mechanism of actions of vitamins in the pathogenesis of COVID-19 
AT2 cell, alveolar type 2 cell; MQs, macrophages; IL, interleukin; IFN, interferon; Ig, immunoglobulin; MMPs, matrix metalloprotein-
ase; NF-κB, nuclear factor kappa-light-chain-enhancer of activated B cells; IκB α, NF-κB inhibitory protein; Th, T helper; DIC, dissemi-
nated intravascular coagulopathy; DBP, vitamin D binding protein; VA, vitamin A; VD, vitamin D; VE, vitamin E; VK, vitamin K; VB6, 
vitamin B6; VC, vitamin C

tion of NF-κB signaling and antioxidant activity 
are two main ways that vitamin E may assist im-
mune response against virus infection. It has been 
shown that low blood levels of vitamin K could 
increase the state of thrombogenicity. Vitamin 
B6 is a water-soluble nutrient its low level is cor-
related with a higher level of CRP and probably 
more severe disease in patients with COVID-19. 
However, more studies are needed. Vitamin C in-
hibits infection and supports anti-viral activity by 
its immunoregulatory functions, antioxidant ac-
tivity, controlling the alveolar fluid clearance, and 

restoring mitochondrial function. Also, studies 
demonstrated that administrating a high dose of 
vitamin C results in a decrease in mortality rate, 
inflammatory markers, and the need for intuba-
tion and mechanical ventilation in patients with 
COVID-19. Also, the co-therapy of vitamins with 
other supplements could increase their potential 
to protect against COVID-19. As summarized in 
Table 1, there is a collection of prescriptions relat-
ed to other viral infections and coronaviruses de-
rived from animal studies. However, the amount 
of recommended daily consumption of each vi-

tamin depends on different factors, and more 
trials are needed to determine the exact dose in 
humans. 
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