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ABSTRACT: The target is to evaluate ascorbic acid effect on prevention or treatment of the most recent viral infection, SARS-

CoV-2.  

Covid-19 is a Systemic disease that can cause a sharp increase in cytokines, resulting in pulmonary capillary endothelial cell 

activation. Increasing neutrophil infiltration and oxidative stress. Coronavirus activates macrophages to release molecules such as 

NO. Vitamin C enhance chemotaxism, migration and decreases ROS release. It also reduces the secretion of cytokines, especially 

6-IL and TNF-α. 

Vitamin C can help increase the rate of recovery in hospitalization by 70% and quantitative analysis indicated that it may reduce 

patients' symptoms by 30%. High dose Ascorbic acid infusion causes positive interference in sodium, glucose and creatinine also 

negative interference in lipase ,Triglycerides, direct bilirubin and LDL / HDL cholesterol.  Co-treatment of vitamin C with 

Melatonin, Vitamin D and Zinc can have a synergic effect on treatment. Although; in a study high doses of zinc gluconate and 

ascorbic acid, had no significant effect on reducing the course of symptoms.  

KEYWORDS: vitamin c, ascorbic acid, IV Vit C, Covid-19, SARS-CoV-2, coronavirus  

 

INTRODUCTION 

Many experimental studies have been a proof to indicate the boosting effects of vitamin C to the immune system. This essential 

micronutrients can enhance phagocytosis-induced cell death, chemotaxis, prevent the ROS formation, help proliferation of B- and 

T-cells and even significantly attenuate the NET formation. (1,2,3) 

It is well known that a diet of less than 11.4 daily mg of vitamin C indicates a deficiency. (15) 

 Vitamin C deficiency has been correlated to acute respiratory complications and even sepsis; (4,5) there is no adequate consideration 

to support it's possible effect in reduction or prophylaxis of viral disease incidences when used in high doses. (3,5) however many 

authors have underlined such effectiveness in interference with common cold or other viral infections. (6) 

In an analysis of 8 RCTs on children, it was confirmed that vitamin C supplements could significantly reduce the duration of the 

infection (by 14%) and severity of it but had no apparent effect on the frequency and the incidents of URTI. (7) 

Infections with SARS-CoV-2 and it is development into respiratory failure, increases cytokines such as 6-1L and 1-ET. This cause 

neutrophils to accumulate in lungs and destroy alveolar capillaries. (17) 

IV high dose vitamin C therapy has been among the shortlist of potential drug regimens being tested for efficacy in the treatment of 

covid-19. (8) 

Although global vaccination had let to an acceptable immunity; the mutations occurring in the viruses result in frequent emergence 

of new strains which may give low effectiveness throughout vaccination program duration. (9) 

Therefore alternative strategies should always be an in-hand option to combat the pandemics in lack of time. In this review we 

address that hypothesis examined by multiple scientists whether to trust vitamin C effects on covid-19 like we did on previous viral 

infections. 
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VITAMIN C CAN HAVE AN EFFECT ON OVERALL MORTALITY RATE OF THE PATIENTS: 

According to a study, by every 10 years of increasing age, the risk of death due to Covid-19 increases 2.7 times. In this small pilot 

study on 21 patients with severe Covid-19 disease (15 men and 6 women, 17 Hispanic and 4 Caucasian) By Mean age of 61 years; 

in order to evaluate the age and serum level of vitamin C as a predictor of mortality, 11 persons survived (44% of mortality). Older 

age and low levels of vitamin C are shown as Covid-19-related mortality risk factors in this experiment; by the result of a multivariate 

regression model for both age and vitamin C as predictors of mortality. (10) 

In another experiment, the use of oral ascorbic acid therapy in COVID-19 patients had very little effect on reducing overall mortality, 

increasing extubation rate and decreasing ICU mortality rate. Out of 176 patients with the desired criteria, 96 patients were included 

in the ascorbic acid group; of which 30 patients were in the ICU and 28 patients were intubated, And 80 patients were included in 

the control group; of which 27 patients were in the ICU and 19 patients were intubated. Mortality was 23% in the ascorbic acid 

group compared with 33% in the control group, extubation was 78% in the ascorbic acid group compared with 58% in the control 

group and The ICU mortality rate was 50% in the ascorbic acid group to 59% in the control group. (11) 

However; in this study, 160 PCR positive volunteers participated and 20% of them received 6 mg of daily vitamin C. According to 

studies and tests performed, in ICU-deceased patients and patients receiving vitamin C, the NLR rate of which it’s raised levels is 

associated with occurrence of mortality; has been increased.  However, at the time of leave, the rate was similar in both case and 

control groups. 

Despite the fact that vitamin C improves the function of the immune system; in this study a positive effect on items such as admission 

time, ICU mortality rate, factor level of ferritin-dimer, Prolactin intubation and use of HFNC was not seen.  Use of steroids, 

antibacterial and Antiviruses also did not set a positive effect. (12)  

In a study by Al. Sulaiman and his colleagues, out of 739 patients with inclusion criteria, 158 (21.3%) received ascorbic acid and 

581 (78.7%) were in the control group and a total of 296 patients have been added after PSM (propensity score matching) using 

baseline severity codes (including: APACHE II،SOFA score،NUTRIC score), Systemic use of corticosteroids and study centers. 

Finally, it was found that the use of ascorbic acid is not associated with a reduction in mortality of hospitalized patients or 30- days 

ICU mortality and secondary effects of it include increased hospital stay and the use of invasive methods such as mechanical 

ventilators.(13) 

In another study on 84 patients with covid-19, including a group of 46 persons receiving high-dose intravenous vitamin C and a 

group of 30 people for standard therapy to evaluate the effect of vitamin C.  8 persons with special conditions (pregnant, lactating 

people, Allergic to vitamin C, under 18 years, etc.) Were excluded from the study.  The weight of the people is not taken into 

account. At the end, they found that the risk of mortality due to covid-19 in the group of receiving high-dose vitamin C in compared 

to the standard therapy decreased significantly. During the first 18 days, a higher percentage of high-dose vitamin C group than the 

standard therapy group had improvement in oxygen support status, which is one of the reasons for the reduction of deaths due to 

the disease.(14) 

 

OVERALL EFFECTS OF VITAMIN C IN PROPHYLAXIS AND MANAGEMENT OF COVID-19 

The investigation and studies show that, most patient with COVID-19 have a significant plasma vitamin c deficiency, therefore use 

of high dose vitamin c supplement is recommended in treatment of COVID-19. In general, vitamin C deficiency can cause COVID-

19 progression and COVID-19 also cause vitamin C deficiency. 

According to this study, the highest level of plasma vitamin C is observed in heparin and EDTA. (15) 

 One way to analyze the effect of vitamin C on the recovery rate is to use survival analysis; which affects the patients who have had 

a recovery process during the follow-up. Hemilä and her team calculated the rate of improvement between vitamin C and the usual 

care arms and it was found that vitamin C increases the rate of recovery by 70% and quantitative analysis indicated that it may 

reduce patients' symptoms by 30%. (16) 

 

The Role of Vitamin C as Adjuvant Therapy was examined on patients who received IV VC (intravenous vitamin C) compared to 

those who received standard treatment, their symptoms improved sooner and  fewer days was spent in the hospital.  But there were 

no significant difference in need for mechanical ventilation and mortality rate in this article. (17)  

And so the same results obtained by Kumari’s team whose assigned 150 COVID-19 patients (75 patients in standard care group 

plus IV VC intakes and 75 patients receiving only standard care) with faster symptom improvement (SOC + IV VC =7.1 ± 1.8 vs. 

SOC without IV VC =9.6 ± 2.1 days) and lower hospitalization days (SOC + IV VC = 8.1 ± 1.8 vs. SOC without IV VC =10.7 ± 

2.2 days) in comparison to control group. There was no statistically significant difference in age, respiratory rate, CRP and LDH 

levels among the groups. (18) 

A related case report also issues the novel opinion of prophylactic and curative effect of Vitamin C daily regular intake via 

homoeostatic and epigenetic mechanisms. The first and second participants whom consumed fixed 100 mg daily or an increased 

amount, tested COVID negative. But the third and fourth participants whom withdraw the usage in between, even with higher daily 
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dosage uptake, had a Covid-19 positive test indicating the importance of continuous usage. This case also approved that co-treatment 

of ascorbic acid tablets and hot pulp of vitamin C enriched plants (drank or inhaled) causes a faster recovery. (39) 

 

ROLE OF VITAMIN C AS AN ANTIOXIDANT IN TRETMENT OF COVID-19 

Factors that can reduce inflammatory cytokines are useful as COVID-19 treatment. Vitamin C is a powerful antioxidant that lowers 

cytokines, which in turn reduces inflammation in patients with covid-19. (20) 

It also improves symptoms such as sneezing-runny nose and swollen sinuses in covid-19 patients. (21) 

As an antioxidant, it Reduces free radicals thus controls pneumonia. In addition in type II pneumocytes, it acts as an antioxidant and 

protects cells, which maintains the blood-air barrier intact. In immune cells vitamin c acts as a pro-oxidant. (22) 

 In patients with Covid-19, the production of oxygen free radicals increases, which resulting in destruction of the microvascular 

endothelial layer. By damaging to this layer, serum permeability into the tissue is increased, which eventually leads to organ failure. 

Vitamin c as an antioxidant can inactivate these free radicals therefore prevent organ failure. (14) 

It has also shown to reduce the risk of thrombosis by anti-inflammatory activity in critically ill patients of covid-19 in another study 

(19) 

 

EFFECT OF VITAMIN C ON INFLAMMATORY FACTORS AND CYTOKINES 

Covid-19 is a Systemic disease that can cause a sharp increase in cytokines, resulting in pulmonary capillary endothelial cell 

activation. Increasing neutrophil infiltration and oxidative stress. Oxidative stress causes severe hypoxia, inflammation and Damage 

to the air-blood barrier.31 Inflammation and oxidative stress are caused by Interleukin (IL-6) and endothelin (ET-1) in covid-19 

disease. (24) 

During a study in Iran, 37 patients were evaluated (73 patients  in the intervention group and 73  patients in control group). 7 patients 

in the intervention group (7.89 %( and 5 Patients in the control group (14.71 %) needed ICU admission. In this experiment, even 

though they expected an effective role for vitamin C in covid-19 treatment, in clinical study it did not have significant effect 

compared to the control group. The only difference was lower RR (respiratory rate) in the intervention group compared to the control 

group. Also treatment failure was less and the length of hospital stay was shorter in the intervention group, although insignificant. 

As previously known; neutrophils can result in inflammatory necrosis therefore Vitamin C prevents inflammatory necrosis by 

reducing the number of neutrophils. (20) 

 

In another study on alteration of inflammatory factor during covid-19, 236 patients with COVID-19 who almost have similar clinical 

symptoms were selected. 85 of them received treatment of HIVC (High-dose intravenous vitamin C) according to a same protocol. 

Before starting treatment, blood test result of most patients showed a high levels of inflammatory factors hc-CRP / IL-6 / TNF-α 

and hyperinflammatory state. After 21 days, it was found that inflammatory factors were reduced in almost all patients, but in 

Patients who received vitamin C injections had a higher reduction rate. In general HIVC can be effective in improving the 

hyperinflammatory state patients and reducing the mortality rate. (25) 

Vitamin C is useful for the treatment of bacterial and viral diseases, but whether high-dose Vitamin C injection is useful or not is 

under investigation. Vitamin C helps keep neutrophil walls intact, it enhance chemotactism, migration, phagocytosis and decreases 

ROS release. It also reduces the secretion of cytokines, especially 6-IL and TNF-α. (22) 

In Turkey Suna Kavurgacı and her collogues had a study on 361 people with COVID-19, including 153 persons receiving IVC at a 

dose of 2 mg per day (average for 3 consecutive days) and 170 persons with standard therapy. Patients with high blood pressure, 

diabetes mellitus, coronary artery disease and chronic obstructive pulmonary disease (COPD) were also included in our study. 37 

patients were excluded from the study due to receiving Vitamin D. In addition to IVC, 8 mg daily dexamethasone and favipiravir 

were administered in doses of 1600 mg twice on the first day and 600 mg twice on the following days for 5 to 10 days.136 people 

were recovered from the IVC receiving group and 17 persons died. IVC has had useful effects in treatment of people with severe 

COVID-19 involvement, but, statistical observations have not shown a significant difference in the rate of inflammatory markers, 

the need for advanced medical treatment, oxygen support status, and mortality. However, the mean lymphocyte count, CRP and D-

dimer decreased. if this treatment does not follow standard protocols, we can see the adverse events of a very high dose of IVC, but 

since it is rarely observed, we can trust this treatment because there are no adverse evet in the standard dose. (26) 

In another study on patients with covid-19 who received high-dose intravenous vitamin C(case group), Improvement in clinical 

symptoms was more observed in patients under 60 years old, especially in patients with low oxygen flow, and those with serum hs-

CRP level less than 1 mg / l. Although, in general, the difference in the improvement of clinical symptoms in the both groups was 

not significant. In the case group, serum levels of inflammatory factors hs-CRP, PCT and IL-8 decreased; but serum levels of 

inflammatory factors IL-2R, IL-6 and TNF-α did not change significantly. Adverse events such as septicemia, shock, acute 

respiratory distress (ARDS), elevated serum creatinine, lymphopenia and Thrombocytopenia was observed in both groups, but was 

less common in case group.(14) 

Studies show that thrombosis and clot lysis are regulated by oxidative stress. (23) 
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Increase in oxidative stress-nitrate and nitrite levels in COVID-19 patients compared to healthy individuals has been investigated. 

Coronavirus activates macrophages to release molecules such as NO, and it has been shown that Inducible Nitric Oxide Synthase 

(iNos) causes inflammation. Nitric oxide reacts with superoxide and damage cells. Nitric oxide plays an important role in 

coagulation and organ dysfunction. Nitrite anion oxidizes Hb to Met_Hb  which Increases hypoxia, bilirubin and iron level. (23) 

 

EFFECT OF VITAMIN C ON PARA CLINICAL TESTS 

Vitamin c can have effect on different measurements in preclinical tests some are as follows: 

In a study, 50 positive COVID_19patients participated (Age of 41-70 years). 

The recovery rate of co-treatment of vitamin C and dexamethasone was 94%, which is a very acceptable rate. Serum ferritin level 

which measured by chemiluminescent immunoassays (CLIA) method, in living cases was 478. 81 ng / ml and in dead cases 4341 

ng / ml. (28) 

In another study 17 patients with positive COVID_19 participated who had special conditions such as obesity, old age, high blood 

pressure and diabetes. Approximately 8 days after the onset of symptoms, these patients were treated with vitamin C for 3 days. The 

results of paired t-test showed that D_dimer and ferritin levels decreased after treatment with IV VC, also requiring for FiO2 

decreased. For the initial treatment of patients, drugs such as IV methylprednisolone (40-125mg), hydroxychloroquine (200mg and 

400mg) and tocilizumab (600mg and 800mg) have been used.  Need for Intubation did not increased by use of Vitamin C. (29) 

According to following study Vitamin C could have effect on Measurement of SPO2 and mean body temperature, case and control 

groups of patient with COVID-19 who did not have a large difference in age; Gender and clinical signs selected. Case group (30 

people) received treatment with 1.5g of intravenous vitamin C, every 6 hours for 5 days. After the end of this treatment protocol, on 

the third day of receiving vitamin C in the case group the mean body temperature was lower and SPO2 was higher than the control 

group. But on the day of hospital discharge on both groups, mean body temperature decreased and SPO2 increased. In the duration 

of ICU admission and mortality positive effect was not observed (30) 

In another study High dose Ascorbic acid infusion causes positive interference in sodium, glucose (POCT by glucometer) and 

creatinine also negative interference in lipase, UIBC ,Triglycerides, total cholesterol, direct bilirubin and LDL / HDL cholesterol. 

Besides by increasing Ascorbic acid infusion absolute interference increased. (31) 

For patients with diabetes we should pay more attention because by wrong treatment blood glucose level of patient can be dropped 

as in following study: on 30 patients  with 19-COVID who were randomly selected, from each individual 10 ml of blood was taken, 

next the serum was isolated, divided into 0.5 ml aliquots and ascorbic acid was added.                                                                        

Eventually, in measurements we observed that RBS in samples with ascorbic acid in compare to blank serum is significantly 

increased. The presence of ascorbic acid, even in small amounts, because false increment of RBS in measurements, the reason is as 

follows: 

Ascorbic acid reacts with Hydrogen peroxide due to its antioxidant property after that Hydrogen peroxide is no longer available for 

RBS measurement testing and the color change is done incorrectly which causes false hyperglycemia. So the patient must be asked 

if he or she has taken vitamin C before any measurement. (40) 

 

DIFFERENT COVID-19 CO-TRETMENTS WITH VITAMIN C  

Vitamin c and zinc gluconate 

In one study Among 214 patients with a mean age of 45.2 years (SD = 6.14), 132 of whom were female(61.7%), 68 of whom were 

reported currently or formerly smoking (31.8%) and At least a quarter of them have previously taken vitamins or minerals. Of this 

number of patients; For 50 patients (23.4%) usual care, 48 patients (22.4%) only ascorbic acid, 58 patients (27.1%) only zinc 

gluconate and 58 patients (27.1%) were prescribed both supplements. Eventually, the experiment was halted due to low profitability. 

In the initial results of this test; Patients under routine care, without supplementation had a 50% reduction in symptoms with a mean 

of 6.7 days (SD = 4.4) that This reduction in symptoms in the other 3 groups is as follows: Patients in 

the ascorbic acid group were 5.5 days (SD = 3.7), patients in the zinc gluconate group were 5.9 days (SD = 4.9) and patients receiving 

both supplements in combination were 5.5 days (SD = 3.4). In this study, with ambulatory COVID 19 patients, treatment with high 

doses of zinc gluconate and ascorbic acid, or a combination of both supplements, had no significant effect on reducing the course 

of symptoms. There was only a little difference in the secondary outcome of this test, including the days required to stop fever, 

cough, shortness of breath, and fatigue and In total, before the end of the 28-day study, 17 patients were hospitalized (7.9%) and 3 

patients died (1.4%), although the number of hospitalizations and deaths between the 4 groups was not much different. Less than 

10% of the population had adverse effects from supplements, most of which were related to gastrointestinal intolerance, including 

nausea, diarrhea and stomach cramps in the ascorbic acid-receiving group.(33) 

In another study in India, From 251 COVID-19 patient, 5.2% were in the age group over 60 years, 75.3% were in the age group 

between 20 to 60 years and the rest were under 20 years .This number included 141 men, 83 women, 12 boys and 15 girls. By the 

end of the day of the experiment, 245 patients were discharged and 6 patients were treated after this period, which were considered 
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as censored cases. 84.9% of patients were asymptomatic and fever and cough were the predominant symptoms in other patients. 

The significant differences in survival curves based on gender, age, and travel history, is as follows: 

In the survival curve of men, women, girls and boys; the recovery of 92.2% of male patients lasted more than 11 days and the release 

of 4 males was after the end of the final test day. The recovery of 92.8% of females lasted more than 9 days and 1 female was 

censored. It took 75% of boys to recover in more than 9 days and 86.7% of girls to recover in more than 10 days, with one girl being 

censored. In Survival curve based on age; in the age group 0-10 years, the average LS was 11.81 days and in the age group 11-20 

years, the average LS was 11.07 days .This average finally reached the highest level in the age group of 81-90 years, which was 

16.50 days. Although the mean had slight fluctuations, but in general, with age, the length of hospital stay in patients increased. In 

the survival curve based on travel history, 94.7% of patients with travel history, were with LS more than 11 days (2 censored 

patients), 90.1% of patients with close contact had LS more than 9 days (4 censored patients) and LS of 60% of Patients with no 

travel history, was more than 13 days. Integrated ZVCKK treatment is effective in reducing the length of hospital stay to about 7 

days (34) 

Vitamin C and corticosteroids  

Combination treatment effects on length of stay varies from report to report but it can be considered not significant as in a 16-person 

experiment that studied the effect of corticosteroids and their combination with vitamin C in oxygenation of patients. (32) 

The duration of mechanical ventilation and the length of hospital stay in ICU were not statistically different between the groups of 

receiving both vitamin C and Corticosteroids or any of them alone. Daily consumption of dexamethasone reduces mortality in 

patients who needed oxygen. (37, 38) 

In an experimental group, 11 patients who were taking corticosteroids survived and only 1 out of 5 people who died had been 

received corticosteroids. However this study requires a larger group for approval. (32) 

Vitamin C and vitamin D 

In one study about the worst affected countries by vitamin D deficiency like UK, US, Iran and china Increasing of Inflammatory 

markers such as ferritin and CRP can be due to their role in suppression of IL-6.In this study no steroid and anti-viral used because 

by suppressing the immune system the can alter the level ferritin and CRP. Using vitamin D instead of expensive antivirals is 

important and helpful for developing countries (35) 

 

VITAMIN C AND MENTAL HEALTH  

Corona pandemic also has caused an increase in stress, depression, sleep disorders, fear and sedentary with all these factors being 

effective in suppressing the immune system and increasing the risk of getting sick. According to a study, exposure to stress for 21 

days (CIS) causes Immune system disorders, antioxidant suppression, decreasing GSH / SOD / CAT , increasing MDA and TNF-α 

/ IL-6 / IL-10 cytokines as well as DNA lymphocyte damage. Using Melatonin, Vitamin C and Zinc together cause positive effect 

on recovery of mentioned signs thus along with other treatment protocols, this treatment can be used. (36) 

 

CONCLUSION 

We can conclude that if vitamin C is used according to standard protocols; it can be useful for COVID-19 treatment either in form 

of oral supplements, Intravenous or combined Vitamin D, zinc or other combinations without any adverse events. Although this is 

a safe treatment with or without significant positive effect. This paper suggests studies on larger number of patients to evaluate exact 

effect of vitamin C for treatment against COVID-19. 

 

ABBREVIATION 

AE: adverse event 

APACHE II score: acute physiology and chronic health evaluation score 

ARDS: Acute respiratory distress syndrome 

BMI: body mass index 

CAT: Plasma catalase 

CIS: Chronic immobilization stress 

COPD: Chronic obstructive pulmonary disease 

COVID-19: Coronavirus disease 2019 

CRP: C reactive protein 

EDTA: Ethylenediaminetetraacetic acid  

ET-1: endothelin_1 

FiO2: The fraction of inspired oxygen 

GGO: Ground glass opacity 

GSH: Glutathione 

Hb: Hemoglobin 
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HFNC: high flow nasal cannula 

HP: Hydrogen peroxide 

hs-CRP: high-sensitivity C-reactive protein 

ICU: intensive care unit 

IL-2R: interleukin-2 receptor 

IL-6: interleukin_6 

IL-8: interleukin-8 

IQR: interquartile range 

IV VC: intravenous vitamin C 

IVC: intravenous Vitamin C 

LDH: lactate dehydrogenase 

LS: length of stay 

MDA: Malondialdehyde 

NET: neutrophil extracellular trap 

NLR: neutrophil/lymphocyte ratio 

NO: nitric oxide 

P value: probability value 

PCT: procalcitonin 

POCT: point-of-care test 

PSM: propensity score matching 

RBS: Random Blood Sugar 

ROS: reactive oxygen species  

SD: standard deviation 

SOC: standard of care 

SOD: Superoxide dismutase 

SOFA score: sequential organ failure assessment score 

TNF-α: tumor necrosis factor-α 

UIBC: Unsaturated iron binding capacity 

URTI: upper respiratory tract infection 

Vit C: vitamin C 

ZVCKK: zinc-vitamin C and kabasura kudineer 
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