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INTRODUCTION

frican Americans (AA) and other people of color are
Adying at highly disproportionate rates from COVID-19.

The statistics are staggering: in NewYork City alone, per
100,000 population, death rates in AA were 92.3, and in Hispan-
ics 74.3, compared to 45.2 in Whites and 34.5 in Asians.” Similar
numbers have been reported in other cities and are presumed
underestimations, given limited racial/ethnic reporting. In the
states currently releasing the number of COVID-19 deaths by
race and ethnicity, Blacks make up roughly 13 percent of the
population, but 27 percent of the deaths. According to the Amer-
ican Public Media Research Lab, the rate of COVID-19 deaths na-
tionally for Blacks has been reported as twice the rate of deaths

of Asians and Latinos in the US and more than 2.5 times the rate
for White residents.

Socio-economic pre-existing comorbidities, work
circumstances, inconsistent healthcare access, stress, and de-
creased immunity, amongst other factors, have been posited as
reasons for this shocking disparity. People of color, in particular
AA and Hispanics, are more likely to be uninsured and to be
frontline workers during the COVID-19 pandemic. This is com-
pounded by the fact that comorbidities such as hypertension,
diabetes, asthma, obesity, and cardiovascular disease are more
common in AA and are also associated with higher COVID-19
mortality rates. Emerging evidence suggests that Vitamin D de-
ficiency may represent another risk factor for poor outcomes
from COVID-19.

reasons,

Relevance of Vitamin D

Vitamin D is a secosteroid hormone synthesized in the skin
following exposure to UVB ultraviolet radiation where it medi-
ates the conversion of 7-dehydrocholesterol to pre-Vitamin D3.
Following transport to the liver, it is hydroxylated to 25(0OH)D,
the primary circulating form typically used to measure serum
Vitamin D levels. 25(0OH)D is subsequently converted to the bio-
logically active form 1,25, dihydroxy vitamin D in the kidneys by
1-alpha hydrolase. This active form binds to its nuclear Vitamin
D receptor to induce the transcription of over 200 genes, affect-
ing a wide range of physiologic functions.

Multiple studies have documented significant Vitamin D defi-
ciency in people of color, especially in AA. Heavily melanized

skin retards the synthesis of Vitamin D and necessitates longer
periods of sun exposure for adequate synthesis of Vitamin D.
Ginde et al. assessed demographic differences and trends of Vi-
tamin D insufficiency in a US population.? Serum 25(0OH)D levels
were compared over two time periods (1988-1994 and 2001-
2004) from the Third National Health and Nutrition Examination
Survey (NHANES Ill) data base including two large populations
(n=18,883 and n=13,369, respectively). Non-Hispanic Blacks had
a significantly higher prevalence of Vitamin D deficiency, in-
creasing in severity in the later data base. Recent NHANES data
from 2011-2014 further documented the high risk of deficiency
in non-Hispanic Blacks. In a recent prospective cohort study
of 14,319 subjects, an estimated 65.4% of non-Hispanic Blacks
were deficient in Vitamin D, compared to 29% of Hispanics and
14% of non-Hispanic Whites.?

Vitamin D deficiency has been shown to be a risk factor for many
of the comorbidities that disproportionately plague AA including
diabetes, hypertension, cardiovascular disease, autoimmune
diseases such as lupus erythematosus, as well as aggressive
forms of breast and prostate cancer.®* While the classic role of
Vitamin D involves calcium and phosphorus homeostasis for
healthy bone metabolism, it exerts a spectrum of pleotropic
effects impacting cell growth, differentiation, inflammation,
and immune regulation. Healthy levels of Vitamin D have been
linked to significantly reduced mortality and improved health
outcomes. Numerous investigations document the prolific role
of Vitamin D in antimicrobial defense and modulation of the
innate and adaptive immune responses. It mediates the induc-
tion of key antimicrobial peptides in the respiratory epithelium
including cathelicidin (LL37) and beta defensins, which destroy
invading organisms. In addition, Vitamin D inhibits the produc-
tion of pro-inflammatory cytokines including IL-2, IFN-y, TNF-q,
and IL-6, while promoting Th2 responses by increasing IL-4, IL-5,
and IL-10 production, hence skewingT cell responses to a down
regulated, anti-inflammatory state.*

For the general population, the US Institutes of Medicine (IOM)
recommends Vitamin D supplementation at doses that vary ac-
cording to age and are based primarily on bone health. Current
IOM supplementation recommendations are 400 U (10ug) for
infants, 600 IU/d (15ug) for children, adolescents, and adults,
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TABLE 1.

Recommended Supplementation for Patients With Laboratory

Confirmed Vitamin D Deficiency (25(0OH)D Level <20 ng/mL)

1000 1U/d (25 pg/d)
2000-3000 1U/d (50-75 pg/d)

Neonates (<1 month of age)
Infants >1 month and toddlers
Children and adolescents 30005000 [U/d (7E-125 ua/d
(1-18 years of age) ) (75125 ig/d}

7000-10,000 1U/d (175-250 pg/d)
or 50,000 IU/week
(1250 pg/week)

Adults and elderly

"Ranges are based on body weight.
Reference: P. Pludowski et al. J Steroid Biochem. 2018;175:125-135.

and 800 IU/d (20ug) for adults aged over 70 years to maintain
a 25(0OH)D concentration of 20ng/mL or higher. However, in in-
dividuals who are deficient in Vitamin D (25(OH)D level <20 ng/
mL), of which patients with skin of color are at a higher risk,
supplementation is considerably higher. These recommenda-
tions are summarized summarized inTable 1.°

Numerous studies have addressed the relationship between Vi-
tamin D and respiratory tract infections. A recent meta-analysis
incorporating data from 21,000 patients showed that subjects
with Vitamin D levels less than 20 ng/mL had a 64% increased
risk of community-acquired pneumonia.® An additional meta-
analysis of data from 10,933 subjects from 25 randomized con-
trolled trials documented an overall protective effect of Vitamin
D supplementation against acute respiratory tract infection. Pro-
tective effects were observed in those receiving daily or weekly
dosing of Vitamin D and were strongest in patients with base-
line levels less than 25nmol/L than in those with baseline levels
greater than 25nmol/L.”

Recent investigations suggest a potential relationship between
Vitamin D levels and COVID-19 mortality rates. Laird et al con-
ducted a literature search of Vitamin D status in European
countries, which were selected based on the severity of COV-
ID-19 infection. Low Vitamin D concentrations were associated
with increased mortality. Countries with a formal Vitamin D for-
tification policy appeared to have the lowest rates of infection
while countries with no policy and highest deficiency rates ap-
peared to be more adversely affected.?

Daneshkhah et al analyzed data from hospitals and clinics in Eu-
rope, Asia, and the United States.They noted that patients from
countries with high COVID mortality rates had lower vitamin D
levels compared to countries that were not as severely affected.
There was a strong correlation between Vitamin D deficiency
and cytokine storm characterized by a hyperinflammatory, over
active immune response common in patients with COVID-19.°

CONCLUSIONS

Vitamin D deficiency has been well documented in peo-
ple of color, in particular AA. The aforementioned data
suggest a relationship between low Vitamin D status and
COVID-19 mortality rates. While myriad socioeconomic and
health care disparities may be contributing factors, we must
indeed consider key biological variables, including Vitamin D
status, that may impact these observations. Future prospective
studies are necessary to confirm these findings. As there is cur-
rently no readily available treatment or vaccine for COVID-19,
treating physicians should be cognizant of the higher preva-
lence of Vitamin D deficiency in skin of color populations and its
emerging potential role in COVID-19 outcomes. Given the devas-
tating statistics of COVID-19 among minority communities and
the multifaceted role of Vitamin D in skin and systemic health,
dermatologists are essential partners in decreasing health care
disparities by initiating the vitamin D dialogue. As such, we can
play an invaluable role in improving the health outcomes of our
patients, particularly people of color, during and beyond the
COVID-19 pandemic.
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