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Letter to the editor 

Vitamin D deficiency and inactivated SARS-CoV-2 vaccines 

Vaccines are a critical tool in the battle against COVID-19. An 
amazing article regarding the effects of 2 inactivated SARS-CoV-2 vac-
cines in symptomatic COVID-19 patients, and stated that the vaccine 
efficacy was around 72~78% in the United Arab Emirates and Bahrain 
[1]. The efficacy of the BNT162b2 and mRNA-1273 vaccine reached 
94~95%, which was performed primarily in the United States. Although 
inactivated whole-virus vaccines may induce more types of antiviral 
antibodies than mRNA vaccines, the level of neutralizing antibodies was 
lower, resulting in a comparatively lower protective effect. The rela-
tionship between vaccine immunogenicity and protection showed that 
serum neutralizing antibody level is highly predictive of immune pro-
tection from symptomatic SARS-CoV-2 infection [2]. However, the 
study location and the associated environmental factors, such as vitamin 
D adequacy, should be considered 

Vitamin D deficiency (VDD) occurs all over the world, predomi-
nantly in the Middle East, China, Mongolia, and India. In these areas, the 
mean serum 25(OH)D level is lower and the percentage of VDD is higher 
than those in Europe or America[3]. Vitamin D deficiency is prevalent 
among COVID-19 patients. Vitamin D exerts immunomodulatory effects 
both on innate and adaptive immune responses. It enhances the syn-
thesis of anti-microbial peptides, promotes autophagy and increases the 
production of lysosomic degradation enzymes within macrophages. For 
adaptive immunity, vitamin D improves CD4+ T lymphocytes, sup-
presses T helper 17 lymphocytes and promotes the production of 
virus-specific antibodies by activating T-dependent B lymphocytes. In 
addition, vitamin D attenuates the cytokine storm, increases the 
bioavailability and expression of ACE2, inhibits renin expression and 
enhance type 1 interferon anti-viral replication. All of above mecha-
nisms might contribute to the beneficial effects of vitamin D on 
COVID-19[4]. 

In a systematic review and meta-analysis study, a very uncertain 
evidence was found for a cause-effect relationship of vitamin D status 
with various COVID-19-related health outcomes. The current use of high 
doses of vitamin D in COVID-19 patients is also lack of solid evidence[5]. 
However, it is unclear whether VDD will influence immune responses to 
inactivated SARS-CoV-2 vaccination. Therefore, we assume that the 
comparatively low vaccine effectiveness of inactivated SARS-CoV-2 
vaccines is due, at least in part, to low levels of vitamin D in the 
geographic area (Middle East region) of the study. Whether vitamin D 
supplementation in the VDD population will mitigate this disadvantage 

and improve the efficacy of vaccination merits further investigation. 
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