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ABSTRACT 
 Coronavirus disease 2019 (COVID-19) is caused by the severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2).  It is possible for SARS-CoV-2 to produce multiorgan failure (MOF), which can be fatal.  

The purpose of this review is to assess the amounts of certain minerals (zinc, iron, and selenium) then 

vitamins (C, A, D, and E) in coronavirus-infected persons.  Every study we looked at showed deficiencies 

in the aforementioned vitamins and minerals.  We come to the conclusion that the immune depends heavily 

on micronutrients, and that the immune system is significantly impacted by their inadequacies. It has been 

proposed that increasing antioxidant intake can improve immunity, even though the majority of antioxidants 

are thought to be found in food.  Despite the immune system's continuous activity, the presence of pathogens 

increases the activation of specialized immunity.  The expression of genes in immune cells is regulated by 

the metabolites of vitamins A, D, and other nutrients. The imaginable healing welfares of vitamins C, A, 

D, and E through immunomodulation in COVID-19 patients are assessed and investigated in this study. We 

discovered that zinc, iron, and selenium—essential micronutrient minerals—have antioxidant and antiviral 

qualities that strengthen the body's defenses via a variety of mechanisms and immunomodulatory pathways. 

 

Key words: Vitamins; supplements; COVID-19; immunity 

 

INTRODUCTION 

COVID-19 is a highly infectious sickness, with almost 215 million confirmed cases and above 6 

million recorded fatalities worldwide, this illness has reached pandemic status [1]. COVID-19 can 

cause severe illness and even death, particularly in elderly adults and persons with causal medical 

conditions. Reducing severe COVID-19-related illness, hospitalization, and mortality requires 

vaccination [2]. This illness has taken many lives, overwhelmed healthcare systems, and seriously 

harmed the global economy. Regulators, doctors, and scientists have worked together to rapidly 

expand our understanding of virology, epidemiology, clinical symptoms, multiorgan impact, and 
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the effects of the virus and illness [3]. Given the substantial cardiovascular effects of the disease, 

understanding its epidemiology is essential for limiting its spread, lowering rates of illness and 

mortality, creating effective injections, applying efficient contagion control strategies, and 

applying treatment algorithms [4]. The illness is mostly spread by oral and nasal droplets, while 

airborne particles can potentially spread it [5]. People may also have moderate upper respiratory 

symptoms or no symptoms at all. As a means of managing diseases, telemedicine-based patient 

evaluation and triage techniques have been given top priority. The illness had a catastrophic effect on 

civilization, killing nearly 6 million people worldwide [6,7]. They improve the function of the 

epithelial barrier, control inflammatory reactions, and preserve the integrity of the mucosal 

membrane [8,9].  

COVID-19 and vitamin C 

Vitamin C's antioxidant qualities make it essential for the immune system. It promotes collagen 

synthesis, iron absorption, and wound healing. Topical vitamin C lowers hyperpigmentation, 

encourages the production of collagen, and shields the skin from UV radiation. Its potential to 

cure COVID-19 and other active infections, such as common cold, is still being investigated [10]. 

In order to increase immunity and guard against COVID-19, vitamin C is essential [11]. Patients 

with influenza and other viral infections have been shown to benefit from great-dose intravenous 

vitamin C (HDIVC), which has immunomodulatory and antioxidant properties [12]. In COVID-

19 individuals, HDIVC can lessen thrombotic consequences, vascular and alveolar damage, and 

the cytokine storm. Nevertheless, it is still unknown how vitamin C contributes to COVID-19, 

and there are no specific clinical trials that back up its use through the current pandemic [12,13]. 

Vitamin C has demonstrated potential in the treatment of viral illnesses including hepatitis C and 

influenza. Research indicates that by consolidating the immune system and constraining viral 

replication, a great-amount vitamin C can lessen the intensity and length of viral infections like 

COVID-19 [14]. Though, extra study is wanted to confirm its effectiveness against certain 

viruses, including SARS-CoV-2 [13,15]. The studies indicate that. Compared to those who are not 

sick, COVID-19 patients have meaningfully reduced plasma ascorbate (vitamin C) heights, and 

these levels are substantially lower in cases of plain and dangerous COVID-19 infections. It is yet 

unknown what specifically causes COVID-19 patients to have lower vitamin C levels. However, 

the depletion of antioxidants like vitamin C may be caused by increased inflammation and reactive 

oxygen species produced during the illness [15].   

 

COVID-19 and vitamin D 

Vitamin D has a critical part in immune system support, illness prevention, and bone health 

maintenance. It improves the body's absorption of calcium, which is vital for fit bones. Sunlight 

exposure, some foods, and pills can all provide vitamin D. At least 600 IU should be consumed 

daily, and after the age of 70, 800 IU. Good health requires a blood 25-hydroxyvitamin D 

concentration of 30 to 60 ng/mL . An absence of vitamin D can increase the danger of various 

diseases and cause weak muscles and bone problems. It's important to speak with a healthcare 
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provider about your individual vitamin D needs [16]. An absence of vitamin D consumption 

remained related to a higher risk and more severe infections, especially those that impact the 

respiratory system. Complementing with vitamin D has been demonstrated to recover immune 

responses to infections and may help cure and prevent future illnesses. Furthermore, it has been 

found that vitamin D alters immunological checkpoint molecules [17], potentially falling the 

severity of COVID-19 and its death rate [18]. Researchers suggest that a lack of vitamin D may make 

people more vulnerable to viruses like COVID-19 [19]. Nevertheless, further top-notch studies and 

carefully thought-out randomized clinical trials are wanted to confirm the joining among vitamin D and 

COVID-19. Vitamin D supplementation may have benefits, however there is presently not enough 

information to support its use in treating or preventing COVID-19. Low vitamin D levels in COVID-19 

patients can be caused by the illness itself, among other things. Serum vitamin D levels may drop in 

COVID-19 patients as a consequence of the infection-induced systemic inflammatory response [19]. 

Furthermore, typical danger features, counting obesity and advanced age, may be the cause of little 

vitamin D levels in COVID-19 patients. Furthermore, COVID-19 can change how vitamin D is 

metabolized, which results in much lower levels of 25-hydroxyvitamin D, which prevents hypocalcemia. 

A combination of these factors may contribute to reduced vitamin D levels in COVID-19 patients 

[20,21].  

 

COVID-19 and vitamin A 

Healthy skin, vision, and the immune system all depend on vitamin A. Absence is communal, 

especially in evolving countries, and can lead to exophthalmia and higher death rates. However, 

excessive vitamin A consumption can be harmful, raising the risk of liver damage and bone 

fractures [22]. Supplementing with vitamin A has been found to lower overall death rates by 25% 

and primarily lower diarrheal mortality in children aged 6–59 months by 30%. Mega doses of 

vitamin A have also been shown to lower the overall mortality rate from measles. Before starting 

any supplement regimen, it is imperative to see a doctor [23]. Immune system performance is 

greatly influenced by vitamin A. It controls humoral and cell-mediated immunity, affecting solid 

tumor microenvironments, inflammatory reactions, leukocyte development, differentiation, and 

homing. A lack of vitamin A impairs innate and adaptive immune systems, creating a person more 

susceptible to infectious diseases. Supplementation lowers death and morbidity rates in a range of 

infectious diseases [24]. Additionally, vitamin A improves the innate immune response to RNA 

viruses through interferon-based synthesis and equilibriums of Th1and Th2 responses. However, 

an excess of vitamin A may be detrimental [24]. The strong immune-inflammatory response to 

the virus is thought to be the cause of the drop in vitamin A levels during acute inflammation, 

which may have a negative impact on the respiratory system as well as other organ systems [25, 

26]. 
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COVID-19 and vitamin E 

Antioxidant vitamin E is necessary for metabolism and the immune system. Nuts, seeds, leafy 

greens, and vegetable oils all contain it. It is also found in cereals and other foods. Vitamin E 

supplements may improve lung function, skin health, cognitive function, and older adults' health. 

Excessive supplementation may raise the risk of bleeding and prostate cancer. Excessive vitamin 

E intake should be avoided as research suggests it may increase mortality from all causes [27]. 

Before using vitamin E supplements, it is best to see a doctor if you are taking prescription 

medication. The association between blood vitamin E levels and COVID-19 is not well established. 

Nonetheless, COVID-19 pathogenicity is associated with oxidative stress [27]. The antioxidant 

properties of vitamin E may help reduce it. Because of increased oxidative stress brought on by 

infection, COVID-19 patients may have abridged blood vitamin E levels. A deficit in serum 

vitamin E has been found in COVID-19 patients, compared to healthy persons. Increased oxidative 

stress and inflammation may be the cause of vitamin E deficiency [26]. Another study found that 

lower levels of vitamin E and higher levels of thing aphamin may also be linked to composite bad 

perinatal outcomes and increased oxidative stress in the etiopathogenesis of COVID-19 [28]. The 

circulation contains the glycoprotein afamin, which is mostly made by the liver. It contains unique 

vitamin E binding characteristics and is a member of the albumin gene family. Afamin has a 

character in the breakdown of fats and carbohydrates, among other physiological functions. One 

particular protein that binds vitamin E is called afamin. Both alpha- and gamma-tocopherol, two 

significant forms of vitamin E, are bound by it. Afamin contains many vitamin E binding sites and 

might convey vitamin E in bodily fluids, including follicular fluid and plasma. When the 

lipoprotein system is inadequate, it may contribute to vitamin E transport due to its high binding 

volume for the vitamin [28,30]. 

 

COVID-19 and Magnesium 

In the same way that oral magnesium supplements have been demonstrated to lower serum CRP [31]. 

Scientists concentrated on methods to cure or prevent COVID-19 after the worldwide epidemic. 

Additionally, they attempted to minimize COVID-19 symptoms in patients by introducing vitamins or 

drugs [32, 33]. In this context, essential supplements (e.g., vitamin D, zinc, and magnesium) were 

provided to modify the immune system and the interferon (IFN) signaling pathway [34]. In order to 

prevent and cure COVID-19, magnesium supplements were recommended [32]. In a prior trial, 17 

COVID-19 patients received a brief course of a magnesium supplement together with vitamins B12 

and D [31]. While magnesium supplements might not be beneficial for persons with normal blood 

magnesium levels, they might aid those with hypomagnesemia by reducing symptoms [34]. 

Supplemental magnesium administration may replenish intracellular magnesium, hence reducing 

cytokine overproduction and regulating the cytotoxic activities of CD8+ T cells and NK cells [35],[36]. 

When suggesting magnesium supplements as a supportive therapy for COVID-19 patients, there are 

two crucial points to cover: Serum magnesium levels are measured, and the bioavailability of 

magnesium supplementation is assessed. To determine magnesium status, one can evaluate either total 
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serum magnesium (tMg) or ionized serum magnesium (iMg). Due to the need for specialist technology, 

iMg cannot be evaluated in many clinical settings, despite the fact that it may be a superior predictor 

of clinical outcomes, particularly in critically sick patients [37]. Zhan et al. [38] evaluated responses to 

an oral magnesium supplement (MgCl2) by comparing the effectiveness of iMg whole blood 

concentrations with tMg concentrations. Following oral MgCl2 treatment, the results demonstrated a 

substantial rise in iMg concentrations as compared to tMg. When a magnesium supplement is given, 

the authors found that the measurement of iMg whole blood concentration is more sensitive than tMg 

[38]. However, in order to compare the findings of different investigations, a trustworthy reference 

range for iMg should be supplied       

                   

COVID-19 and Selenium 

Depending on its concentration, the vital trace element selenium can have both positive and negative 

effects (39). While consuming enough selenium helps prevent illness, taking too much of it might 

have detrimental effects. Numerous body processes, including immunological, endocrine, metabolic, 

and cellular ones, depend on selenium. Its antioxidant properties assist preventing heart disease and 

several cancers[39]. Overconsumption can outcome in unpleasant side effects like nausea, hair 

loss, and aching muscles. Because of its limited medicinal use, selenium supplementation should 

be taken with caution. Rare toxic consequences include joint discomfort, diarrhea, and exhaustion. 

Selenium not only reduces oxidative stress and increases immunity, but it also helps stave off 

viral infections like COVID-19 [40].  Since studies show that a selenium lack is related to worse 

COVID-19 outcomes, taking supplements of selenium may help lower the likelihood and severity 

of the disorder. Selenium has been linked with a decreased severity of COVID-19 and a greater 

chance of recovery [41]. More thorough investigation and randomized clinical studies are needed 

to confirm the benefits of selenium supplementation in COVID-19 patients (40). Low serum 

selenium levels in COVID-19 patients may be the consequence of the virus triggering an 

inflammatory response that lowers the expression of selenium proteins [42]. Furthermore, 

selenium insufficiency may be associated with worse outcomes for COVID-19 patients. 

According to research, COVID-19 patients have suggestively lesser blood selenium stages than 

healthy people [43].  

 

Phosphorus and COVID-19  

Since hypophosphatemia, or low phosphorus levels, are directly linked to the harshness of 

COVID-19, monitoring blood phosphorus levels in individuals with severe COVID-19 is useful 

for prognosis [44]. Coronavirus infection susceptibility is increased by hypophosphatemia. 

Phosphorus mostly affects immunological responses because there aren't many minerals available, 

which makes it hard to fix the damage done to cells and tissues and encourages the development 

of disease. It clarifies the conceivable role of phosphorus in lowering COVID-19 fatalities [45].   
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Potassium and COVID-19  

Potassium issues can occur in COVID-19 patients. Compared to hyperkalemia, hypokalemia 

makes up a larger percentage. However, there is a dismal prognosis and repercussions for both of 

them. It is possible to avoid serious arrhythmias, particularly in individuals with severe COVID-

19. Regular ECG monitoring and early detection and management of potassium problems are used 

to carry out this treatment[46]. Potassium variability in this instance was far lower than sodium 

fluctuation. One indicator of a coronavirus infection is the drop in plasma potassium and sodium 

levels[47]. 

Recommendations 

People who have respiratory virus infections or are at risk for them should receive vitamins and 

minerals. The severity of the COVID-19 infection is reduced by these supplements. In order to keep 

their circulation levels within an ideal range, persons who are at a higher risk of vitamin and mineral 

deficiencies should think about taking these supplements. Consuming minerals and multivitamins 

protects against COVID-19, which lessens the virus's intensity. 

 

CONCLUSION 

The imaginable healing welfares of vitamins C, A, D, and E through immunomodulation in 

COVID-19 patients are assessed and investigated in this study. We discovered that zinc, iron, and 

selenium—essential micronutrient minerals—have antioxidant and antiviral qualities that 

strengthen the body's defenses via a variety of mechanisms and immunomodulatory pathways. The 

recovery from the COVID-19 infection may benefit from vitamin and micronutrient supplements. 

Following a study of several research, we draw the conclusion that taking adequate vitamin and 

micronutrient supplements may aid in the treatment of SARS-CoV-2 infections. 
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 الخلاصة 
(. 19-كوفيد) 2019 كورونا فيروس مرض سبب هو( 2-كوف-سارس) الوخيمة الحادة التنفسي الجهاز لمتلازمة المسبب 2 كورونا فيروس

 تقييم إلى المراجعة هذه تهدف. مميت أمر وهو ،(MOF) المتعددة الأعضاء فشل في التسبب على القدرة 2-كوف-سارس فيروس لدى
 تشير. اكورون بفيروس المصابين الأفراد لدى( والسيلينيوم والحديد الزنك) والمعادن( هـ د، أ، سي، فيتامينات) الفيتامينات بعض مستويات

 في همًام دورًا تلعب الدقيقة المغذيات أن نستنتج. أعلاه المذكورة والفيتامينات المعادن في نقص إلى مراجعتها تمت التي الدراسات جميع
 ظمةالأن في موجودة الأكسدة مضادات معظم بأن الاعتقاد من الرغم على. المناعي الجهاز على كبير تأثير له نقصها وأن المناعي الجهاز

 المناعة نأ إلا باستمرار، نشط المناعي الجهاز أن من الرغم على. المناعة سيعزز الأكسدة مضادات من المزيد تناول أن اقترح فقد الغذائية،
 عبيرالت في الأخرى  الغذائية والعناصر د وفيتامين أ فيتامين مستقلبات تتحكم. موجودة الأمراض مسببات تكون  عندما أكثر تنشط المحددة

 خلال من ـه وفيتامين د وفيتامين أ وفيتامين ج لفيتامينات تخيلها يمكن التي العلاجية الفوائد تقييم تم. المناعية الخلايا في الجينات عن
 دقيقة أساسية نمعاد وهي - والسيلينيوم والحديد الزنك أن اكتشفنا. الدراسة هذه في فيها والتحقيق 19-كوفيد مرضى لدى المناعة تعديل

 الآليات من متنوعة مجموعة خلال من الجسم دفاعات تقوية على تعمل للفيروسات ومضادة للأكسدة مضادة خصائص لها - المغذيات
 .المناعة تعديل ومسارات
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