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Introduction
As a response to the current pandemic, new theories and research examining the
pathogenesis and treatment of COVID-19 are becoming available. Recently, research
examining vitamin D status and its possible link to COVID-19 risk has been quickly
evolving. Through a review of literature, we aim to summarize the available information
and provide an update on research.
At the present time, available literature specific to COVID-19 and vitamin D is limited and
lacks rigorous placebo-controlled human trials. To help provide more information on the
possible effects of vitamin D status, we have also included research examining the
connection between vitamin D status, acute respiratory distress syndrome (ARDS), and
acute respiratory infections. More information specific to vitamin D status and
supplementation related to COVID-19 is necessary to improve evidence-based clinical
decisions in patient care.

Examining the evidence
Outlined below are summaries of published research articles that support the use of vitamin D. Each
section is split into its respective condition.

COVID-19
There appears to be a positive correlation between low vitamin D plasma concentration and positive
testing for COVID-19. Considering vitamin D modulates inflammation, it is theorized that higher-risk
groups may benefit from supplementation.

The role of vitamin D in the prevention of coronavirus disease 2019 infection and mortality.
Read full article
This study aimed to assess any association between vitamin D levels, cases of COVID-19, and
COVID-19-related mortality. An analysis of literature pertaining to vitamin D levels in various European
countries and their reported cases of COVID-19 was performed. A negative correlation between mean
levels of vitamin D (average 56 mmol/L) and COVID-19 cases was found in each country, as well as a
negative correlation between serum vitamin D levels and COVID-19 mortality rates were also observed.
This study also noted that older populations tend to have lower levels of vitamin D.

25-hydroxy vitamin D concentrations are lower in patients with positive PCR for
SARS-CoV-2. Read full article
A retrospective analysis of vitamin D plasma concentrations was performed on a cohort of older adults
being tested via the nasopharyngeal severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) PCR
test. Lower vitamin D levels were found in patients who tested positive for SARS-CoV-2, compared to
those who tested negative. The median value of serum vitamin D was 11.1 ng/mL in those that tested
positive, whereas those that tested negative had a median value of 24.6 ng/mL.

Potential role of vitamin D in the elderly to resist COVID-19 and to slow the progression of
Parkinson’s disease. R
 ead full article
A recent literature review compared relationships between Parkinson's disease (PD), vitamin D status, and
COVID-19. The review found that vitamin D levels impacted Th2 and regulatory T cell response. Since Th1
responses are subsequently downregulated, this mechanism is thought to help decrease proinflammatory
cytokines. Additionally, vitamin D may help down-regulate ACE2 receptors and decrease the risk of
COVID-19. This study suggests that vitamin D deficiency may increase the risk of COVID-19, particularly
in elderly and PD patients who are susceptible to deficiency. Supplementation of vitamin D may, therefore,
reduce the risk and severity of COVID-19, as well as improve symptoms of PD and quality of life.

Evidence that vitamin D supplementation could reduce the risk of influenza and COVID-19
infections and deaths. Read full article
A literature review of vitamin D serum levels and how supplementation may reduce the risk for COVID-19
was performed. Vitamin D status was found to be low during the winter season which correlated with the
timing of the outbreak. Based on the winter outbreak of COVID-19, it is theorized that lower vitamin D
levels may increase the risk of contracting COVID-19.

Acute respiratory distress syndrome (ARDS)
Decreased levels of serum vitamin D3 correlate positively with diagnoses of ARDS.

Effect of vitamin D deficiency in Korean patients with acute respiratory distress syndrome.
Read full article
Through a retrospective analysis, serum levels of 25-hydroxy vitamin D3 were analyzed in a population of
patients diagnosed with ARDS. Vitamin D deficiency was found to have an increased prevalence in
patients with ARDS. Mortality rates were not associated with decreased levels of serum vitamin D3.

Vitamin D deficiency contributes directly to the acute respiratory distress syndrome (ARDS).
Read full article
Human, murine, and in vitro methods were used to observe vitamin D deficiency and its impact on ARDS
prevalence and severity. Human models displayed correlations of vitamin D deficiency in subjects with
ARDS. Murine models demonstrated increased alveolar inflammation and epithelial damage when vitamin
D deficiency was induced. In vitro results expanded on this by showing tropic effects in cells.

Acute respiratory infection
Vitamin D (any form, any duration) supplementation appears to result in a decreased prevalence of ARI or
ARTI. Decreased levels of serum vitamin D are associated with elevated risk of ARTI.

Vitamin D supplementation to prevent acute respiratory tract infections: systematic review
and meta-analysis of individual participant data. R
 ead full article
A systematic review and meta-analysis utilizing randomized controlled human trials sought to assess the
effect and risk factors associated with vitamin D supplementation on the risk of acute respiratory tract
infection (ARTI). An analysis of 25 randomized controlled trials (RCTs) found that vitamin D
supplementation reduced the risk of ARTI in patients. Protective effects were found to be more beneficial
in populations with baseline vitamin D levels less than 25 nmol/L, though patients with levels equal to or
more than 25 nmol/L still experienced benefits. Vitamin D supplementation resulted in an overall reduction
of ARTI.

Acute respiratory tract infection and 25-hydroxyvitamin D concentration: a systematic
review and meta-analysis. R
 ead full article
An analysis of observational studies was completed in this systematic review and meta-analysis, focusing
on identifying the connections between vitamin D concentration and ARTI. Serum level concentrations
were found to have a non-linear, inverse relationship between vitamin D serum levels and ARTI risk.
Notably, an increased risk of ARTI was observed at serum concentration levels of vitamin D below 37.5
nmol/L.

High-dose monthly vitamin D for the prevention of acute respiratory infection in older
long-term care residents: a randomized clinical trial. R
 ead full article
A randomized controlled trial with a placebo group compared high and standard doses of vitamin D and its
effects on acute respiratory infection (ARI) incidence. The high dose group received 100,000 IU monthly.
The standard dose group received a placebo if their daily regime included 400-1,000 IU per day or a
monthly dose of 12,000 IU for those taking less than 400 IU per day. Incidence rates of ARI in the high
dose group were significantly lower than in the standard dose group. It is important to note that higher
rates of falls, but no increase in fracture, were also observed in the high dose group.

The bottom line
Preliminary findings show that vitamin D status may be beneficial in determining the risk
for COVID-19 and other respiratory illnesses. Compared to mean vitamin D levels in
specific populations (e.g., elderly individuals), decreased serum vitamin D may indicate
high risk for the conditions above. In light of the evolving information regarding the
COVID-19 pandemic, the goal of this review is to provide insights into the latest research
on vitamin D status as it relates to COVID-19, ARDS, and ARI. These early findings are
crucial to help strategize possible treatments and improve future clinical trials.
Randomized placebo-controlled human trials are necessary in order to provide the level
of evidence best suited to clinical practice.

