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Vitamin D deficiency and insufficiency have been associated with increased risk and severity of SARS-CoV-2 infection.(1) These
conditions are prevalent among older adults, Asian and Black populations, and in individuals with high bodymass index (BMI),(2) all of
whom comprised a significant proportion of critically ill patients with SARS-CoV-2 infection in the UK.(3) This study investigated
vitamin D status and its relation to BMI, ethnicity, sex, and in a hospital patients.

This study investigated vitamin D status by measuring serum 25-hydroxyvitamin D (25(OH)D) concentrations and its relation to
BMI, ethnicity, sex, and laboratory data in a large sample (N= 17,628) from St Thomas’Hospital, London, UK, collected close to the
start of the COVID-19 pandemic between January and June 2020. We also identified 485 patients positive for SARSCoV-2 RNA/IgG
between March 2020 and January 2021 from those 17,628 patients.

The prevalence of vitaminD deficiency (25(OH)D<25 nmol/L) was 25% in Black, 21% in Asian, and 17% inWhite patients. Vitamin
D insufficiency (25(OH)D 25-50 nmol/L) was observed in 36%, 34%, and 33% of these groups, respectively. The lowest concentrations of
25(OH)D were observed in individuals aged 17-21 years across all ethnicities, with levels increasing with age and stabilising after 60
years. The highest prevalence of vitaminD insufficiency was in overweight (33%, BMI 25.0-29.9) and obese individuals (35%, BMI 30.0-
34.9). The deficiency rates were 18.5% for females and 22.4% for males. Notable disparities in BMI and age were observed among Black
patients but not in Asian and White groups. Differences in 25(OH)D concentrations were also observed between sexes across different
ethnicities, with the exception of South Asian individuals (Bangladeshis, Indians, Sri Lankans). SARS-CoV-2 RNA/IgG screening
indicated 485 patients had previously been infected with SARS-CoV-2. Of these patients, the median 25(OH)D concentration was 42
nmol/L (IQR 25-66 nmol/L); 24.1% were vitamin D deficient, and 36.7% were insufficient (total 60.8% deficient/insufficient). Of those
with deficiency, 40% were Black and 43% were White. It is well documented that vitamin D negatively regulates pro-inflammatory
cytokines such as TNF-α,(4) which are involved in the pathogenesis of SARS-CoV-2 infection.(5) In a subset of the SARS-CoV-2 infected
patient cohort (N= 45), we found a significant negative correlation between 25(OH)D concentration and TNF-α levels (Pearson’s
r=−0.395, P <0.01).

In conclusion, this study highlights a high prevalence of vitamin D deficiency among individuals of Black ethnicity, young adults
(17-21 years), males, and those with obesity during the early part of the COVID-19 pandemic in south-east London. Vitamin D
deficiency may be a preventable risk factor for SARS-CoV-2 infection and linked to hyperinflammation. Because TNF-α is known to be
elevated in obesity,(6) further analysis of this pro-inflammatory cytokine and vitamin D in patients with SARS-CoV-2 infection and
concomitant obesity is warranted.

References

1. Liu N et al. (2021) Int J Infect Dis 104, 58–64.
2. O’Neill CM et al. (2017) J Steroid Biochem Mol Biol 173, 245–252.
3. IntensiveCareNationalAudit &ResearchCentre (ICNARC) (2020) ICNARC report onCOVID-19 in critical care 10April 2020 [Available at: https://

www.icnarc.org/DataServices/Attachments/Download/c31dd38d-d77b-ea11-912400505601089b].
4. Hart PH, Gorman S & Finlay-Jones JJ (2011) Nat Rev Immunol 11, 584–596.
5. Kumar R, Rathi H, Haq A, Wimalawansa SJ & Sharma A (2021) Virus Res 292, 198235.
6. Sethi JK & Hotamisligil GS (2021) Nat Metab 3, 1302–1312.

https://doi.org/10.1017/S0029665124006025 Published online by Cambridge University Press

https://www.icnarc.org/DataServices/Attachments/Download/c31dd38d-d77b-ea11-912400505601089b]
https://www.icnarc.org/DataServices/Attachments/Download/c31dd38d-d77b-ea11-912400505601089b]
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S0029665124006025&domain=pdf
https://doi.org/10.1017/S0029665124006025

