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Abstract 

The COVID-19 pandemic has heightened interest in the role of vitamins and dietary 

supplements in bolstering immune function and mitigating viral infections. This 

study examines the potential of multi-vitamins in combating SARS-CoV-2 by 

reviewing historical and contemporary research. Vitamins such as C, D, A, and E 

have demonstrated promise in enhancing immune responses and reducing the 

severity of various viral infections. For instance, vitamin C's antiviral properties and 

vitamin D's immune-modulatory effects have been documented in past pandemics 

and respiratory infections. Recent studies suggest these vitamins may similarly 

benefit COVID-19 patients by modulating immune responses and reducing 

inflammation. This paper reviews the mechanisms of action of these vitamins, clinical 

and observational studies on their efficacy, and their implications for public health 

strategies. By synthesizing historical and recent evidence, we offer a nuanced 

perspective on the potential role of multi-vitamins as supportive measures against 

COVID-19. Public health strategies should emphasize a balanced diet rich in essential 

nutrients and consider supplementation to address deficiencies. Although the 

evidence is mixed, ensuring adequate intake of these vitamins through diet or 

supplements could support immune resilience against SARS-CoV-2. Further 

research is needed to fully understand the role of multi-vitamins in preventing and 

treating COVID-19, but current findings underscore their importance in 

maintaining a robust immune system.                                                                                                  
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Introduction 

 
The global pandemic caused by SARS-CoV-2, the virus responsible for COVID-19, has 

precipitated a renewed interest in the potential role of vitamins and dietary supplements in 

bolstering the immune system and combating viral infections (1, 2). As the search for 

effective treatments and preventive measures continues, multi-vitamins have garnered 

attention due to their potential to enhance immune function and mitigate disease severity (3, 

4). This paper explores the power of multi-vitamins in combatting SARS-CoV-2, examining 

the evidence from recent studies and drawing parallels with historical and contemporary 

research on other viral infections treated with vitamins. 

Historically, vitamins have played a crucial role in the management of various viral 

infections. For instance, vitamin C was extensively studied during the mid-20th century for 

its antiviral properties, particularly against the common cold caused by rhinoviruses (5). 

Linus Pauling's pioneering work in the 1970s highlighted the potential of high-dose vitamin 

C in reducing the duration and severity of cold symptoms (6). Similarly, during the H1N1 

influenza pandemic in 2009, vitamin D was investigated for its immune-modulatory effects, 

with studies suggesting that adequate vitamin D levels might reduce susceptibility to 

respiratory infections (7, 8). 

Coronaviruses, a family of viruses that include SARS-CoV, MERS-CoV, and the recent 

SARS-CoV-2, have also been the subject of research regarding vitamin supplementation. 

During the SARS outbreak in 2003, studies indicated that vitamin D might play a role in 

reducing the risk of infections due to its ability to enhance innate immunity (9, 10). 
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Significance 

This study highlights the potential 

of multi-vitamins to bolster 

immune function and reduce 

COVID-19 severity, drawing from 

both recent findings and 

historical research on viral 

infections. By examining 

evidence on vitamins like C and 

D, it underscores their possible 

role in enhancing immunity 

against SARS-CoV-2, offering 

insights for public health 

strategies. 
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Given this historical context and the emerging evidence from 
recent studies, this paper aims to provide a comprehensive review 
of the role of multi-vitamins in combatting SARS-CoV-2. We will 
analyze mechanisms of action of multi-vitamins, the mechanisms 
through which vitamins exert their antiviral effects, review clinical 
and observational studies, and discuss the implications of these 
findings for public health strategies. By synthesizing current 
knowledge and historical insights, we aim to offer a nuanced 
perspective on the potential of multi-vitamins as a supportive 
measure in the fight against COVID-19. 

Mechanisms of Action of Multi-Vitamins 

In the context of combating SARS-CoV-2, certain vitamins have 
emerged as particularly significant due to their roles in supporting 
immune function and potentially mitigating the severity of 
COVID-19 (11-16). Recent and historical studies highlight the 
importance of these vitamins in managing the disease. 

Vitamin D is crucial for modulating the immune system (4). It 
enhances the pathogen-fighting effects of monocytes and 
macrophages and decreases inflammation (9). Vitamin D 
receptors are present on immune cells, underscoring its significant 
role in the immune response (17). A 2020 study found that patients 
with sufficient Vitamin D levels were less likely to experience 
severe COVID-19 symptoms and had lower mortality rates 
(Meltzer et al., 2020) (18). Similarly, a 2021 study indicated that 
Vitamin D supplementation was associated with a decreased risk 
of contracting COVID-19 (Kaufman et al., 2021) (19). 
Historically, Vitamin D has been shown to reduce the risk of acute 
respiratory infections. A meta-analysis by Martineau et al. (2017) 
demonstrated that Vitamin D supplementation effectively prevents 
respiratory tract infections, particularly in individuals with 
significant deficiencies (12). 

Vitamin C is known for its antioxidant properties and its role in 
supporting various cellular functions of the immune system (13). 
It aids in the production and function of white blood cells, vital for 
fighting infections (14). During the COVID-19 pandemic, high-
dose Vitamin C has been investigated for its potential benefits. A 
2021 review highlighted that Vitamin C could reduce the duration 
of ICU stays for COVID-19 patients by boosting immune function 
and reducing inflammation (20). Historically, Vitamin C has been 
recognized for reducing the duration and severity of common cold 
symptoms. A study by Hemilä (1997) showed that regular Vitamin 
C supplementation reduced the incidence and duration of colds in 
various populations (5). 

Zinc is essential for the normal development and function of cells 
mediating innate immunity, such as neutrophils and natural killer 
cells (21). It also acts as an antioxidant and stabilizes cell 
membranes. Recent studies have examined zinc's potential to 
reduce the severity of COVID-19 (22). A 2020 study found that 
zinc supplementation could reduce the risk of developing severe 
symptoms in COVID-19 patients by supporting immune function 
and reducing inflammation (23). Historically, zinc has been 
documented to reduce the duration of cold symptoms. Research by 
Prasad et al. (2000) showed that zinc lozenges significantly reduce 
the duration of cold symptoms when taken within 24 hours of 
onset (24). 

Vitamin A is crucial for maintaining the structural and functional 
integrity of mucosal cells in the respiratory tract, which serve as a 
barrier to infections (25). It also supports the immune system by 
promoting the function of T cells and B cells (26). While specific 
studies on Vitamin A and COVID-19 are limited, historical 
evidence shows that Vitamin A supplementation can reduce the 
incidence of respiratory infections and improve outcomes in 

populations with deficiencies (27). 

Vitamin E acts as a powerful antioxidant, protecting cell 
membranes from oxidative damage. It enhances the immune 
response by supporting the function of T cells (28). Although direct 
studies on Vitamin E and COVID-19 are sparse, previous research 
has demonstrated that Vitamin E supplementation can enhance 
immune responses and reduce the risk of infections in elderly 
populations (29). 

 

Mechanism of Action of Multi-Vitamins in 

Combatting SARS-CoV-2 

 
Vitamin D stimulates the production of antimicrobial peptides like 
cathelicidin and defensins, which can reduce viral replication rates and 
lower the risk of infection (4, 9). Vitamin D also modulates the 
adaptive immune system by promoting regulatory T cells and reducing 
pro-inflammatory Th1 and Th17 cells. Studies such as Grant et al. 
(2020) and Martineau et al. (2017) have highlighted the correlation 
between adequate vitamin D levels and lower risks of severe COVID-
19 complications, with recent studies by D'Avolio et al. (2022) 
supporting these findings (12, 30, 31). 
Vitamin C is a powerful antioxidant that protects cells from damage 
by free radicals and regenerates other antioxidants such as vitamin E 
(13). Vitamin C enhances the production and function of white blood 
cells, particularly phagocytes and lymphocytes (14). It is also involved 
in the skin's defense system and wound healing. Reviews by Carr and 
Maggini (2017) and studies during the COVID-19 pandemic, such as 
those by Zhang and Liu (2020), indicate that high-dose intravenous 
vitamin C might improve outcomes in severely ill COVID-19 patients 
by reducing inflammatory markers and supporting immune function 
(13, 32). 
Vitamin A has regulatory effects on both innate and adaptive 
immunity, maintaining mucosal barriers in the respiratory and 
gastrointestinal tracts, preventing pathogen entry, influencing T and B 
cell function, and supporting regulatory T cell differentiation (25, 26). 
Research by Huang et al. (2018) and studies like those by Tanaka et 
al. (2020) suggest that adequate vitamin A levels benefit mucosal 
integrity and modulate immune responses during COVID-19 infection 
(33, 34). 
Vitamin E prevents the propagation of free radicals in tissues, 
influencing T cell proliferation, enhancing interleukin-2 production, 
and improving macrophage phagocytic activity (16). Meydani et al. 
(2018) reviewed evidence suggesting that vitamin E supplementation 
could enhance immune responses and reduce infection risks, 
particularly in the elderly (35). Recent literature, such as Mihai et al. 
(2022), suggests that vitamin E's antioxidant properties may help 
mitigate oxidative stress and inflammation in COVID-19 patients, 
contributing to better clinical outcomes (36). 
 

Mechanisms of SARS-CoV-2 Pathogenesis 

 

Understanding the pathogenesis of SARS-CoV-2 is crucial for 
evaluating the potential benefits of multi-vitamins. SARS-CoV-
2 primarily targets the respiratory system, entering host cells via 
the ACE2 receptor (37). This interaction leads to a cascade of 
immune responses, including cytokine release and inflammation. 
Severe cases often result from an overactive immune response, 
known as a cytokine storm, causing widespread tissue damage 
(38-41). Vitamins like D, C, A, and E can modulate immune 
responses, potentially preventing or mitigating such 
hyperinflammatory states. 
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Clinical Evidence Related to COVID-19 

Numerous studies have explored the potential benefits of 

various vitamins in combating COVID-19, with a particular 

focus on vitamins C, D, and zinc. These studies range from 

observational analyses to randomized controlled trials (RCTs), 

offering a mixed but insightful array of evidence. 

Vitamin C has been investigated for its potential role in 

mitigating the effects of COVID-19. Several studies have 

explored both oral and intravenous administration of vitamin C. 

Observational studies and small trials have suggested potential 

benefits of vitamin C in reducing mortality among severely ill 

COVID-19 patients. For example, a retrospective chart review 

indicated that patients who received vitamin C supplementation 

had a lower mortality rate compared to those who did not 

(Office of Dietary Supplements (ODS) (42). A notable trial in 

China administered high doses of intravenous vitamin C to 

critically ill COVID-19 patients. The results showed 

improvements in oxygenation and other clinical parameters but 

did not significantly reduce mortality rates (43). Similarly, the 

COVID A to Z trial in the United States evaluated high doses 

of oral vitamin C and found no significant effect on symptom 

duration. Despite these findings, there is a consensus that more 

standardized and large-scale RCTs are needed to conclusively 

determine the effectiveness of vitamin C in treating COVID-19 

(44). 

Vitamin D has been studied extensively for its 

immunomodulatory effects and potential in reducing the 

severity of COVID-19. In a double-blind trial in Mexico, 

frontline healthcare workers receiving vitamin D3 showed a 

significantly lower incidence of SARS-CoV-2 infection 

compared to those receiving a placebo (45). A study in Brazil 

involving hospitalized COVID-19 patients found that high 

doses of vitamin D3 did not significantly reduce hospital stay 

length, ICU admissions, or mortality (46). Conversely, another 

trial in France indicated that high doses of vitamin D3 might 

reduce mortality in elderly patients at high risk of severe 

COVID-19, although this effect was not observed at 28 days 

(47). Overall, while some studies show promising results, the 

variability in outcomes highlights the need for more rigorous 

research to establish definitive guidelines for vitamin D use in 

COVID-19 management. 

 

Public Health and Dietary Recommendations 

 
Public health authorities and nutrition experts have been 

actively evaluating the role of dietary supplements in the 

context of the COVID-19 pandemic. The overarching 

consensus is that while certain vitamins and minerals can 

support the immune system, there is insufficient evidence to 

recommend them specifically for the prevention or treatment of 

COVID-19. Nonetheless, ensuring adequate intake of essential 

nutrients remains a key component of overall health and 

disease prevention strategies. 

Public health guidelines emphasize a balanced diet rich in 

fruits, vegetables, whole grains, and lean proteins to maintain 

optimal health. The Harvard T.H. Chan School of Public 

Health highlights the importance of nutrient-dense foods and 

suggests that while supplements can help fill dietary gaps, they 

should not replace a varied diet. The Nutrition Source advises 

that frozen and canned foods can be nutritious alternatives 

when fresh produce is not available, as they retain most of their 

nutrients during processing. 

Vitamin D is crucial for bone health and immune function. 

During the pandemic, there has been increased interest in its 

potential role in reducing respiratory infections. Studies have 

suggested that adequate levels of vitamin D may help lower the 

risk of respiratory tract infections, although direct evidence 

linking vitamin D supplementation to reduced COVID-19 

severity is limited (Oxford Academic) (Office of Dietary 

Supplements (ODS)). For example, a study found that patients 

with sufficient vitamin D levels were less likely to experience 

severe COVID-19 symptoms and had lower mortality rates 

(Meltzer et al., 2020). Similarly, vitamin D supplementation was 

associated with a decreased risk of contracting COVID-19 

(Kaufman et al., 2021). More recent studies continue to explore 

these associations, such as a 2022 study that found that vitamin 

D deficiency was linked to an increased risk of severe COVID-

19 outcomes (D'Avolio et al., 2022). 

Known for its antioxidant properties, vitamin C has been studied 

for its role in supporting the immune system. Research during 

the COVID-19 pandemic has yielded mixed results. Some 

studies have reported potential benefits in reducing 

inflammation and improving outcomes in critically ill patients, 

while others have found no significant effect on mortality rates 

or disease progression (Office of Dietary Supplements (ODS)) 

(NIH COVID-19 Research). A 2021 review highlighted that 

vitamin C could reduce the duration of ICU stays for COVID-19 

patients by boosting immune function and reducing 

inflammation (Holford et al., 2021). Additionally, a 2022 

clinical trial found that high-dose intravenous vitamin C 

improved oxygenation and reduced inflammation in COVID-19 

patients, although it did not significantly impact overall 

mortality (Zhao et al., 2022). 

Zinc plays a vital role in immune function and has been studied 

for its effects on viral replication. Observational studies during 

the pandemic have shown mixed results regarding its 

effectiveness in reducing COVID-19 severity or duration. The 

NIH highlights the need for more robust clinical trials to 

confirm these findings (Office of Dietary Supplements (ODS)). 

For instance, a study found that zinc supplementation could 

reduce the risk of developing severe symptoms in COVID-19 

patients by supporting immune function and reducing 

inflammation (Wessels et al., 2020). More recently, a 2021 

randomized controlled trial indicated that zinc supplementation, 

along with vitamin C, did not significantly reduce the duration 

of symptoms in COVID-19 patients compared to standard care 

(Thomas et al., 2021). 

Vitamin A is crucial for maintaining the structural and 

functional integrity of mucosal cells in the respiratory tract, 

which serve as a barrier to infections. It also supports the 

immune system by promoting the function of T cells and B 

cells. While specific studies on vitamin A and COVID-19 are 

limited, historical evidence shows that vitamin A 

supplementation can reduce the incidence of respiratory 

infections and improve outcomes in populations with 

deficiencies (Semba, 1999). A recent study suggested that 

vitamin A might play a role in modulating immune responses in 

COVID-19, potentially helping to reduce inflammation and 

improve clinical outcomes (de Almeida Brasiel, 2021). 

Vitamin E acts as a powerful antioxidant, protecting cell 

membranes from oxidative damage. It enhances the immune 

response by supporting the function of T cells. Although direct 

studies on vitamin E and COVID-19 are sparse, previous 
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research has demonstrated that vitamin E supplementation can 

enhance immune responses and reduce the risk of infections in 

elderly populations (Meydani et al., 2004). Recent literature 

suggests that vitamin E's antioxidant properties may help 

mitigate oxidative stress and inflammation in COVID-19 

patients, potentially contributing to better clinical outcomes 

(Mihai et al., 2022). 

 

Research Findings and Recommendations 

The National Institutes of Health (NIH) and other health 

organizations have reviewed the available research on dietary 

supplements and COVID-19. They conclude that while 

supplements like vitamin C, vitamin D, and zinc can support 

overall immune health, there is no conclusive evidence that 

they can prevent or treat COVID-19 (48). Instead, they 

recommend focusing on maintaining a healthy diet, staying 

physically active, and following public health measures such as 

vaccination, wearing masks, and practicing good hygiene (49). 

Recent studies continue to support these conclusions. For 

example, a 2022 study found that although vitamin D 

deficiency was associated with an increased risk of severe 

COVID-19 outcomes, supplementation alone was not sufficient 

to prevent the disease (31). Similarly, a 2021 randomized 

controlled trial indicated that zinc supplementation, along with 

vitamin C, did not significantly reduce the duration of 

symptoms in COVID-19 patients compared to standard care 

(50). Another study from 2022 showed that high-dose 

intravenous vitamin C improved oxygenation and reduced 

inflammation in COVID-19 patients, but did not significantly 

impact overall mortality (43). 

 

Conclusion 

 

While multi-vitamins alone may not be a panacea for 
COVID-19, they play a crucial supportive role in maintaining 
a robust immune system. Further research is necessary to 
fully elucidate their potential in COVID-19 prevention and 
treatment. Current findings underscore the importance of 
vitamins in overall health and their potential to contribute to 
more comprehensive public health strategies during the 
pandemic and beyond.
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