
The coronavirus disease 2019 
(COVID-19) pandemic, caused by 

the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), has 
strained health systems around the world 
and caused the loss of millions of lives 
[1]. The imbalance of the host immune 
system has been seen to be main determi-
nant of the SARS-CoV-2 outcomes [2]. 
The high inflammatory state, commonly 
described as cytokine storm syndrome 
(SCC), describes a vicious cycle of im-
mune systems over provocation, which 
leads to an uncontrolled inflammatory re-
sponse, drastic self-damage of tissue, and 
multiple organ failure [3]. Outcomes of 
published clinical trials demonstrated that 
vitamin D levels are inversely correlated 
with the COVID-19 disease severity, se-
rum levels of inflammatory markers, and 
fatality rates, mainly through the modu-
lation of the innate immune response and 
possibly enhancement of antibody gener-
ation post-vaccination [4].

Vitamin D is a fat soluble pluripotent 
hormone with extensive immunomodula-
tory function and carefully regulated by 
enzymatic activation and inactivation. 
The antimicrobial function of vitamin D 
is exerted through a cascade of events. 
Vitamin D maintains cell junctions, in-
creases cellular immunity with an effect 

on interferon (IFN)-  and tumor necrosis 
factor (TNF)- , decreases interleukin 
(IL)-17, and enhances IL-4 and IL-13 
secretion. Hence, vitamin D is thought 
to distort immune responses away from 
Th1/Th17 and toward Th2-dominated 
responses. 

Presumably, vitamin D increases the 
number of T lymphocytes by eliminating 
the suppressive effect of the PD-1/PD-L1 
pathway. It has also been hypothesized 
that CD4- and CD8- positive cells play a 
role in defense against the virus, specifi-
cally with CD8+ cells being involved in 
viral clearance, while CD4+ cells stim-
ulate B cells to release proinflammatory 
cytokines and produce specific antibod-
ies [5]. In fact, a recent study confirmed 
that COVID-19 patients with very low 
plasma vitamin D levels had a low CD4+/
CD8+ ratio, decreased CD8+ T lympho-
cytes, and high thoracic CT scan involve-
ment. Those patients had higher risk for 
worse disease outcomes [6]. Similarly, 
in this issue of the 

 ( ) Caffarelli and colleagues
[7] found that vitamin D deficiency is as-
sociated with a reduction of lymphocyte 
subsets and altered T-lymphocyte acti-
vation among patients with COVID-19 
pneumonia. Moreover, the authors pro-
posed the assessment of lymphocytes 
subpopulations as a new biochemical 
parameter, which is able to identify the 
susceptibility to infection and mapping 
severity and clinical complexity [7].

All genomic actions of vitamin D 
are mediated by the vitamin D receptor 
(VDR), which is a member of the nuclear 

receptor family of transcription factors, 
present in a wide variety of tissues and 
abundantly expressed in the immune 
system [8]. Indeed, VDR expression 
was found to be reduced in peripheral 
blood cells from COVID-19 patients 
compared to controls especially in male, 
which might provoke an up-regulation of 
TGF-  signaling and related pathologic 
events. However, it is not clear wheth-
er the observed decreased level of  
in COVID-19 is the cause or effects of 
the viral infection [9]. In a recent study 
by Chauss et al. [10], bronchoalveolar 
lavage fluid CD4+ T cells of COVID-19 
patients were seen to be Th1-skewed and 
showed de-repression of genes down-reg-
ulated by vitamin D, either from lack of 
substrate (vitamin D deficiency), abnor-
mal regulation of this system, or both. 
The results suggest that patients with 
severe COVID-19 who have a strongly 
pro-inflammatory Th1 cell phenotype, 
the transcriptional response to vitamin D 
is impaired, leading to a failure to switch 
to IL-10 production and inflammatory 
resolution [11].

To date, a panoply of systematic re-
views and meta-analysis reinforce that 
patients with low vitamin D levels are 
more prone to experience a COVID-19 
infection, have worse disease prognosis, 
and have higher mortality rates [12-14]. 
The probability of death was found to be 
higher by as much as 50% in COVID pa-
tients with severe vitamin D deficiency, 
while this probability felt to 5% in patients 

Notwithstanding, there is on-going dis-



cussion regarding whether low vitamin D 
is caused by the infection or if its deficien-
cy negatively affects the immune defense. 

Vitamin D supplementation among 
COVID-19 patients has improved im-
mune function, mainly by increasing 
blood lymphocyte percentage [16]. Fur-
thermore, patients who were supple-
mented with vitamin D and whose serum 

seen to have a lower risk of infection, re-
duced disease severity and mortality when 
compared to 25(OH)D-deficient patients 
who did not receive supplementation [17]. 
Therapeutic improvement in vitamin D to 
80–100 ng/ml has significantly reduced 
the inflammatory markers associated 
with COVID-19, without any relevant 
side effects [18]. A growing body of ev-
idence supports the safety and beneficial 
effects of vitamin D supplementation to 
fight COVID-19 disease, reducing disease 
incidence, severity, and mortality among 
those with suboptimal levels.

Halasa et al. used a case-control test-negative design 
to assess the effectiveness of maternal vaccination 
during pregnancy against hospitalization for coronavirus 
disease 2019 (COVID-19) among infants younger than 
6 months of age. Between 1 July 2021 and 8 March 
2022 they enrolled infants hospitalized for COVID-19 
(case infants) and infants hospitalized without COVID-19 
(control infants) at 30 hospitals in 22 U.S. states. A total 
of 537 case infants (181 of whom had been admitted 
to a hospital during the delta period and 356 during the 
omicron period; median age, 2 months) and 512 control 
infants were enrolled and included in the analyses; 16% of 
the case infants and 29% of the control infants had been 
born to mothers who had been fully vaccinated against 

COVID-19 during pregnancy. Among the case infants, 
113 (21%) received intensive care (64 [12%] received 
mechanical ventilation or vasoactive infusions). Two case 
infants died from COVID-19. Neither infant’s mother had 
been vaccinated during pregnancy. The effectiveness of 
maternal vaccination against hospitalization for COVID-19 
among infants was 52% (95% confidence interval [95%CI] 
33–65) overall, 80% (95%CI 60–90) during the delta 
period, and 38% (95%CI 8–58) during the omicron period. 
Effectiveness was 69% (95%CI 50–80) when maternal 
vaccination occurred after 20 weeks of pregnancy and 
38% (95%CI 3–60) during the first 20 weeks of pregnancy.


