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Abstract

Severe acute respiratory syndrome coronavirus-2 (SARS-COV-2) 
quickly became a global pandemic and has been responsible, 
so far, for infecting 5.8 million and claiming the lives of more 
than 350,000. While certain medications initially garnered 
attention as potential treatment options, further studies failed 
to demonstrate great promise but did demonstrate the need 
to reduce the cytokine storm experienced by patients with this 
potentially life-threatening virus. Unfortunately, there is no 
cure on the horizon, but members of the medical community 
are beginning to evaluate the potential role of vitamins and 
supplements as potential treatment options or addition to 

other treatments. The goal of this narrative review is to evaluate 
current and ongoing clinical trials of vitamins and supplements, 
alone or in combination with each other or other therapies, for 
the treatment of coronavirus disease-2019 (COVID-19).
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Introduction
Severe acute respiratory syndrome coronavirus-2 (SARS-COV-2), 
the cause of coronavirus disease-19 (COVID-19),1 was first 
reported to the World Health Organization (WHO) on December 
31, 2019,2 and declared a global pandemic on March 11, 2020.3 
To date, there are approximately 5.8 million confirmed cases 
and over 350,000 deaths globally.4 There are no Food and Drug 
Administration5 or European Medicines Agency6 approved 
vaccines or medications for the treatment of COVID-19. No 
specific therapies are recommended by the Centers for Disease 
Control and Prevention,7 Infectious Diseases Society of America,8 
Society for Critical Care Medicine,9 or WHO10 outside of clinical 
trials. The National Institutes of Health (NIH)11 guideline was 
recently updated to recommend remdesivir in certain patients 
based on preliminary evidence from clinical trials.

Despite absence of guideline-supported recommendations, 
several therapies thought to be effective for COVID-19 are in 
use around the world. However, access to these treatments 
is not equitable among all populations.12 Remdesivir and 
chloroquine/hydroxychloroquine are drug therapies that have 
received the most attention.

Remdesivir was initially available through individual 
compassionate use requests. This pathway was halted for the 

majority of patients due to the overwhelming numbers of 
requests and the need to focus on clinical trials. Remdesivir 
access was then limited to these clinical trials and expanded 
access programs.13 However, not all patients had the equal 
opportunity to enroll due to study site locations and eligibility 
criteria.14,15 It was only on May 1, 2020, that the FDA granted 
emergency use authorization (EUA) for remdesivir. It is now 
available for suspected or confirmed disease in hospitalized 
adults and children with severe disease, which is defined as low 
blood oxygen levels or needing oxygen therapy or mechanical 
ventilation.16 However, allocation of remdesivir through 
EUA has not been transparent, and fears grow as healthcare 
providers are faced with rationing the limited drug supply.17,18

Chloroquine and its metabolite hydroxychloroquine are widely 
prescribed for other indications. However, when reports 
emerged of their possible activity against SARS-COV-2, shortages 
quickly developed in the United States (US).19–21 These drugs can 
be obtained for COVID-19 treatment through the FDA EUA, but 
use is reserved for only the sickest patients in certain hospitals.22 
Additionally, chloroquine and hydroxychloroquine are associated 
with potentially severe cardiac side effects.23 Furthermore, an 
early clinical trial failed to demonstrate efficacy.24

Another potential therapy showing promise is the 14-day 
combination of lopinavir, 400 mg, and ritonavir, 100 mg orally 
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every 12 h, ribavirin, 400 mg orally every 12 h, and three 
doses of 8 million international units of interferon beta-1b on 
alternate days when compared to 14 days of lopinavir, 400 mg, 
and ritonavir, 100 mg, every 12 h. This multicenter, prospective, 
open-label, randomized, phase 2 trial conducted at six sites in 
Hong Kong demonstrated that the triple antiviral therapy was 
safe and superior to lopinavir and ritonavir alone.25

Due to concerns over equitable access and adverse events of 
notable experimental treatments, we aimed to investigate 
potential alternative agents for treatment of COVID-19 that may 
have better availability and side effect profiles. Vitamins and 
essential nutrients are well known for their overall tolerability 
and requisite role in immune function. Thus, they were a natural 
choice for our investigation. This narrative review summarizes 
current and ongoing clinical trials of high-dose vitamins and 
supplements, alone or in combination with each other or other 
therapies, for the treatment of COVID-19. While not the focus of 
this review, vitamins and supplements may have an additional 
benefit in COVID-19 prevention, with a number of clinical trials 
planned to investigate this hypothesis. If shown to be safe and 
effective, vitamins and supplements may provide the much-
needed answer to the COVID-19 pandemic.

Methods
The authors searched the NIH US Library of Medicine Clinical 
Trials Database (www.clinicaltrials.gov) and the WHO’s 
International Clinical Trials Registry Platform (WHO ICTRP) via 
the NIH (https://clinicaltrials.gov/ct2/who_table). Prospective 
interventional trials of vitamins and/or supplements, excluding 
Chinese traditional medicine (CTM), for the treatment of 
COVID-19 posted on or before May 4, 2020, were included. 
Synonyms for COVID-19 were SARS-COV-2, 2019-nCOV, 2019 
novel coronavirus, and SARS-COV-2. Additional search terms of 
‘vitamin’ and ‘supplement’ were used to narrow search results. 
Traditionally, indexed literature and abstracts would have been 
added to the search methodology, but given the novelty of 
the subject, Medline and Embase searches for interventional 
studies yielded no results. This manuscript was exempted from 
ethics review as it did not involve human subjects.

Results
In the NIH COVID-19 database, the additional search terms 
of ‘vitamin’ yielded 28 studies and ‘supplement’ yielded 115 
additional studies. Of these 143 studies, 18 met inclusion 
criteria from this database (Figure 1). Reasons for study 
exclusion were: erroneous search result (n=103); vitamin/
supplement given as placebo, control, or standard of care (n=9), 
CTM (n=4); prevention study (n=5); diet plan as intervention 
(n=2; Ayurveda and ketogenic); and methodology (n=2; 
retrospective design and COVID-19 not required for inclusion).

Filtering the NIH’s WHO ICTRP COVID-19 study table using the 
terms ‘vitamin’ yielded 27 studies. Filtering by ‘supplement’ 

yielded 36 additional studies. Of those 63 studies, 12 met 
inclusion criteria from this database. Reasons for study 
exclusion were: erroneous search result (n=37), diagnostic 
study (n=3), cancelled by investigator (n=3), CTM (n=2), 
prevention study (n=4), retrospective design (n=1), and vitamin/
supplement given as placebo, control, or standard of care (n=1). 
One trial was dual registered in the American and European 
databases, leaving 11 unique studies.

Of the two clinical trial registries searched, a total of 29 studies 
met inclusion for evaluation and focused on the role of  
fatty acids, honey, medicinal plant extracts, probiotics,  
vitamins A, B, C, and D, and zinc (Table 1). Although these 
studies are ongoing and enrolling subjects, it is important 
to understand the potential role of these supplements and 
vitamins (Table 2).

The vitamins and supplements are under investigation  
in these trials largely as a result of their anti-inflammatory  
and antioxidant properties.26–54 It is postulated that  
honey also has antiviral properties.34,35 Table 1 highlights 
the mechanism of action, commercial availability, common 
uses, considerations for adverse events and drug–drug 
interactions, and proposed use in COVID-19 for the vitamins 
and supplements.

Twelve studies in six countries seek to evaluate nutritional 
supplementation or supplements for the treatment of 
COVID-19.55–66 Agents evaluated in these studies are α-lipoic 
acid (ALA) (n=2),55,56 curcumin (n=1),57 Chlorella vulgaris  
(green algae) with a herbal tea blend (n=1),58 escin (n=1),59 
honey (n=1),60 Imfluna (=1),61 n-acetyl cysteine (NAC) (n=2)62,63,  
fatty-acid/antioxidant-enriched oral supplement (n=1),64 
probiotics (n=1),65 and resistant starch (n=1).66 Nineteen  
studies in eight countries seek to evaluate vitamins and 
minerals for the treatment of COVID-19.67–83 Agents evaluated 
in these studies are: vitamin A (n=3),67–69 vitamin B (n=2),69,70 
vitamin C (n=10),69,71–78 vitamin D (n=8),64,69,77,79–83 and 
zinc (n=3).77,78 The sum of studies here is more than 29, as 
multiple agents are investigated in some trials. For each study, 
Table 2 provides the trial location, design, treatment arms, 
requirements for treatment, status, planned end date, and 
endpoints.

The majority of vitamin supplements in these trials are 
administered orally, although some are parenteral. ALA 
is administered parenterally in both studies,55,56 escin is 
administered parenterally in one arm of its study,59 NAC62 and 
vitamin B69 are administered parenterally in one study each, 
and vitamin C is administered parentally71–78 in all studies 
except one.69 Intervention and comparator arms vary across 
the trials.55–83 The intervention arms call for the study agent 
to be given alone, in combination with other study agents, or 
with standard of care. Comparator arms include other study 
agents (e.g. adalimumab), standard of care, and/or placebo. 
Standard of care is not described in all trails. It may only be 
defined as such or specific antivirals (e.g. hydroxychloroquine 
and azithromycin) may be listed. Study agents investigated in 
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combination in at least one arm of one study are: methylene 
blue plus vitamin C plus NAC,62 vitamin D plus NAC,63 and 
oxygen–ozone therapy plus probiotics,65 vitamins A, B, C, 
D, plus E,69 quintuple therapy of vitamins C and D plus zinc 
plus hydroxychloroquine and azithromycin,77 vitamin C plus 
zinc,78 vitamin D plus aspirin,81 and vitamin D plus zinc83 

(n=1 for all).

There are a wide range of planned primary and secondary 
outcomes among the studies.55–83 Notable planned outcomes 
include disease progression or recovery, adverse events, 
mortality, change in symptoms, vitals, radiology, and/or 
laboratory inflammatory markers, and rate of, length of, or 
time to hospitalization or mechanical ventilation. The study 
expected to have peer-reviewed results earliest is of ALA plus 
standard of care in critically ill patients with COVID-19.56 The 
majority of the other trials are recruiting (n=15). This is followed 

by not yet recruiting (n=11), enrolling (n=1), and recruitment 
compete (n=1).55,57–83

Discussion
Although the full potential of vitamins and herbal supplements 
have not been elucidated, various studies are underway 
to assess these agents as potential treatment options and/
or additive therapies to current treatment choices that vary 
around the world as there is no definitive treatment at this 
point in time. Depending on the formulation, vitamins and 
herbal supplements are relatively affordable and accessible. 
Availability in certain markets may be limited as this novel virus 
has caused patients and providers to stockpile medications, 
vitamins, and supplements for later use without proven efficacy 
and unknown safety profiles at higher than normal doses, 

Figure 1.  Selection of studies.98
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of care; WHO ICTRP: World Health Organization’s International Clinical Trials Registry Platform
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leading to imposing limitations on the quantity that can be 
purchased.84

Although the use of remdesivir has been expanded in the 
United States, its role in the fight of COVID-19 has not provided 
patients and providers with the relief they expected. Although 
no difference in clinical outcomes was observed between 5 
and 10 days of remdesivir treatment, a study conducted in 
Hubei, China, failed to demonstrate clinical improvements 
in adults with severe COVID-19 in the remdesivir arm.85,86 
Interestingly, time to clinical improvement in patients treated 
earlier was observed but needs confirmation in larger studies.85 
In an exploratory analysis, the sponsor of remdesivir, Gilead 
Sciences, Inc., found that patients who received remdesivir 
within 10 days of symptoms onset had improved outcomes 
compared with those treated after more than 10 days of 
symptoms. Additionally, when data were pooled across 
treatment arms, by Day 14, 62% of patients treated early were 
discharged from the hospital compared to those who were 
treated late; yet statistical analysis was not performed.86 
Furthermore, notable exclusion criteria in these moderate-
to-severe COVID-19 patients included mechanical ventilation 
at screening as well as patients receiving mechanical 
ventilation > 5 days or extracorporeal membrane oxygenation, 
alanine aminotransferase or aspartate aminotransferase > 5 
X upper limit of normal (ULN), and creatinine clearance 
(CrCL) < 50 mL/min.14,15 Therefore, the true potential and 
efficacy of remdesivir therapy require expanded investigation 
into additional populations.

Although doses of vitamins in these ongoing clinical trials  
are higher than normal, use of vitamins at higher doses 
compared to recommended dietary allowance is safe, 
and upper limits for the use are defined. In addition, the 
use of vitamins and herbal supplements likely has more 
benign side effects when compared to self-medicating with 
unproven remedies lacking adequate investigations for use. 
In the instance of chloroquine phosphate and its derivative 
hydroxychloroquine, a wife and husband ingested chloroquine 
phosphate in the United States in March 2020, after hearing 
from a press conference that this medication was likely a 
very promising treatment option. The couple consumed 
hydroxychloroquine based on the intended use for their 
aquarium because they feared contracting the virus, and it 
was easily accessible. They were both hospitalized shorty after 
ingesting the product, and the husband ultimately died.87 
Meanwhile, hundreds in Iran died after drinking neat alcohol 
in early 2020, which was publicized on social media as a cure/
prevention for COVID.88 It is not clear how many of these deaths 
can be directly tied to social media misinformation, as a larger 
problem of contaminated bootleg alcohol was revealed.

The most studied supplement in the acute care setting 
has been vitamin C, where it has been used as treatment 
for multiple conditions, including sepsis, acute bronchitis, 
cardiovascular disease, postoperative infection, and prevention 
of contrast-induced nephropathy. A meta-analysis published in 

2019, reviewed 18 trials to evaluate the effect of vitamin C  
on intensive care unit (ICU) length of stay and duration 
of mechanical ventilation. The most commonly studied 
populations were patients undergoing cardiac surgery, followed 
by sepsis, lung contusions, and burn patients. Of 12 trials 
containing 1766 patients, intravenously administered vitamin C 
reduced the length of ICU stay by 7.8% (95% confidence interval 
[CI]: 4.2–11.2; p=0.00003). Orally administered vitamin C in doses 
of 1–3 g/day was evaluated in 6 studies and was associated with 
reduced length of ICU stay by 8.6% (p=0.003). Of the 3 studies 
evaluating patients requiring mechanical ventilation for >24 h, 
vitamin C reduced the duration of mechanical ventilation by 
18.2% (95% CI: 7.7–27; p=0.001).89

These authors also performed a meta-regression analysis in 
critically ill patients receiving mechanical ventilation and found 
that in 5 studies consisting of 471 patients, vitamin C (1–6 g/
day) was most beneficial in reducing ventilation time by an 
average of 25% (p<0.0001) in patients requiring more than 10 
h of mechanical ventilation.90 These findings can serve as a 
foundation for analyzing the role of vitamin C in potentially 
reducing the time spent on mechanical ventilation in patients 
with COVID-19.

Vitamin C Infusion for Treatment in Sepsis Induced Acute Lung 
Injury (CITRIS-ALI), a randomized, double-blind, placebo-
controlled, multicenter trial conducted in 7 medical ICUs in 
the USA evaluated the effects of vitamin C infusion in 167 
patients and its role in organ failure along with biomarkers of 
inflammation and vascular injury in patients with sepsis and 
severe acute respiratory failure. Patients were assigned to 
receive either an infusion of vitamin C, 50 mg/kg, or placebo 
dextrose, 5% in water, every 6 h for 96 h. Although this study 
failed to improve organ dysfunction scores or alter markers 
of inflammation and vascular injury, vitamin C was associated 
with a significant reduction in 28-day all-cause mortality as 
well as significantly increased ICU-free days to day 28 and 
hospital-free days to day 60.91 These findings also suggest 
that further research may be warranted to determine whether 
vitamin C has a role in the care of patients with sepsis and 
acute respiratory distress syndrome (ARDS), which has been 
associated with COVID-19.

Vitamin D is currently under evaluation for its role in COVID-19 
for its immunomodulatory effects. A trial conducted in Guinea-
Bissau investigated vitamin D as supplementary treatment 
for tuberculosis in 365 patients. The intervention was 100,000 
IU of cholecalciferol or placebo at inclusion and again at 5 
and 8 months after the initiation of treatment. Findings from 
this study failed to demonstrate improvements in clinical 
outcomes or mortality in patients receiving vitamin D as part 
of tuberculosis treatment, but this may be due to the dose not 
being high enough or given consistently.

Additional studies evaluating the role of vitamin D 
supplementation in the prevention and reduction of acute 
respiratory infections, COPD exacerbations, and pneumonia 
were analyzed in the Vitamin D3 Supplementation in Patients 
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excluded in many of these ongoing trials as well. This includes 
women, who are pregnant or lactating, as well as patients with 
chronic diseases (i.e. kidney disease), or patients with short life 
expectancies (i.e. cancers).

The greatest promise in combatting this life-threatening 
virus appears to be through reducing the cytokine storm 
associated with COVID-19.95 This is where anti-inflammatory 
and antioxidant vitamins and supplements may play a 
potential role. Results of these ongoing clinical trials are 
urgently needed.

At this time, we recommend vitamins and supplements as 
specific COVID-19 treatment in the context of a clinical trial. 
This recommendation is in-line with the major organizational 
guidelines for potentially effective COVID-19 treatments at the 
time of this writing. While the vitamins and supplements under 
investigation for COVID-19 described in this manuscript are 
generally without serious adverse effects and drug interactions, 
no therapy is completely free of risk. Additionally, while also 
being generally affordable, broad recommendation and 
implementation of unproven treatments are likely not cost 
effective. That being said, vitamins and supplements with 
existing evidence supporting their use in conditions associated 
with COVID-19, such as sepsis or ARDS, can be considered when 
potential benefit is determined to outweigh risk.

Conclusion
With the rapidity of hypothetical treatments’ data being 
generated for COVID-19, clinical investigations up until this 
point have not provided efficacious treatments in eradicating 
the virus. While it is important to investigate treatments with 
the potential to reduce the severity and consequences of 
COVID-19, vitamins and supplements should be continued 
to be evaluated to provide the much-needed evidence for 
possible treatment modalities. A systematic review will be 
conducted once results from ongoing and recruiting clinical 
trials are available.

with Chronic Obstructive Pulmonary Disease (ViDiCO)  
trial. This trial investigated whether vitamin D3 
supplementation would reduce the incidence of moderate  
or severe COPD exacerbations and upper respiratory infections 
in 240 patients across clinics in London. Patients received six 
2-month oral doses of 3 mg of vitamin D over a 1-year period. 
Vitamin D3 was associated with protective effects against 
moderate or severe COPD exacerbations in participants  
with baseline serum 25-hydroxyvitamin D concentrations  
of less <50 nmol/L (p=0·021), but not in those with  
baseline concentrations > 50 nmol/L. Baseline serum 
25-hydroxyvitamin D concentrations had no effect on time to 
first upper respiratory infection.92

A systematic review and meta-analysis evaluated 24 
randomized, controlled trials of supplementation with 
vitamin D in regard to incidence of acute respiratory tract 
infection. Protective effects were observed in subjects 
receiving daily or weekly vitamin D supplementation without 
additional bolus doses and were stronger in those with 
baseline 25-hydroxyvitamin D levels <25 nmol/L. Serum 
25(OH)D concentration was inversely associated with risk and 
severity of acute respiratory tract infection; where for each 
10 nmol/L decrease in 25(OH)D concentration, the odds of 
acute respiratory tract infection increased by 1.02 (0.97–1.07).93 
Therefore, some protective effects of vitamin D in those with 
lower baseline levels have been seen. However, the role of 
vitamin D for the treatment of acquired infections, including 
COVID-19, requires further investigation especially in subjects 
with low baseline levels of vitamin D. This concept is currently 
under investigation in France.94

When evaluating proposed studies of vitamins and 
supplements throughout the world, there are notable 
limitations in currently available information, such as standard 
of care. While many of the studies report a comparator arm as 
standard of care, there is no definition of what that actually 
means as there is no widely recognized treatment for COVID-19. 
In addition, much like other clinical trials, key populations are 
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