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Abstract  

 

The outbreak of COVID-19 has created a global public health crisis. Little is known about the 

protective factors of this infection. Therefore, preventive health measures that can reduce the risk 

of infection, progression and severity are desperately needed. This review discussed the possible 

roles of vitamin D in reducing the risk of COVID-19 and other acute respiratory tract infections 

and severity. Moreover, this study determined the correlation of vitamin D levels with COVID-

19 cases and deaths in 20 European countries as of 20 May 2020. A significant negative 

correlation (p=0.033) has been observed between mean vitamin D levels and COVID-19 cases 

per one million population in European countries. However, the correlation of vitamin D with 

COVID-19 deaths of these countries was not significant. Some retrospective studies 

demonstrated a correlation between vitamin D status and COVID-19 severity and mortality, 
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while other studies did not find the correlation when confounding variables are adjusted. Several 

studies demonstrated the role of vitamin D in reducing the risk of acute viral respiratory tract 

infections and pneumonia. These include direct inhibition with viral replication or with anti-

inflammatory or immunomodulatory ways. In the meta-analysis, vitamin D supplementation has 

been shown as safe and effective against acute respiratory tract infections. Thus, people who are 

at higher risk of vitamin D deficiency during this global pandemic should consider taking 

vitamin D supplements to maintain the circulating 25(OH)D in the optimal levels 75-125 

nmol/L. In conclusion, there not enough evidence on the association between vitamin D levels 

and COVID-19 severity and mortality. Therefore, randomized control trials and cohort studies 

are necessary to test this hypothesis.  

Keywords: COVID-19; SARS-CoV-2; Infections; Vitamin D; Vitamin D supplementation; 

 

 Introduction 

Vitamin D is a steroid hormone, produced endogenously with the effect of ultraviolet radiation 

on the skin or available from exogenous food sources or dietary supplements. Vitamin D 

insufficiency is a public health problem affecting over a billion people across all life stages 

worldwide [1]. In the past decade, several studies demonstrated a potential link between vitamin 

D deficiency and various diseases, including systemic infection [2–4]. Vitamin D insufficiency 

affects the immune functions as vitamin D exerts an immunomodulation role [5], increasing 

innate immunity by secretion of antiviral peptides [6, 7], which improves mucosal defenses. In 

clinical studies, low levels of serum vitamin D were associated with acute respiratory tract 

infections including epidemic influenza [8–10]. A recent meta-analysis incorporating data from 
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eight observational studies reported that subjects with a serum vitamin D concentration 

<50nmol/l (i.e. <20ng/ml) had a 64% increased risk of community-acquired pneumonia [11]. 

Some recent reviews hypothesized that vitamin D insufficiency may compromise respiratory 

immune function, increasing the risk of COVID-19 severity and mortality [12, 13]. There are 

also some retrospective studies that determined the correlation of vitamin D levels with COVID-

19 severity and mortality [14–22] 

 

The recent outbreak and fast spreading of SARS-CoV-2 are a global health threat with an 

unstable outcome worldwide. A recent data reported the antiviral effects of vitamin D, which can 

hinder viral replication directly, and also be effective in an anti-inflammatory and 

immunomodulatory way [23]. It seems that SARS-CoV-2 primarily uses the immune evasion 

process during infection, which is followed by hyper reaction and cytokine storm in some 

patients [24], as a known pathogenic process of acute respiratory disease syndrome (ARDS) 

development [25]. SARS-CoV-2 uses angiotensin-converting enzyme 2 as the host receptor to 

enter into alveolar and intestinal epithelial cells [26]. Subsequent dysregulation of the renin-

angiotensin system may lead to excess cytokine production resulting in prospective fatal ARDS 

[25]. 

 

Considering the differences in the severity and fatality of COVID-19 in the globe, it is important 

to understand the reasons behind it. Improvement of immunity through better nutrition might be 

a considerable factor. The nutrient such as vitamin D shows significant roles in immune function. 

However, little is known about the role of vitamin D in preventing COVID-19 infection and 

fatality. This study evaluated the correlation of vitamin D concentrations with COVID-19 cases 
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and deaths per one million of the population in 20 European countries using data from the 

COVID-19 pandemic data portal [27] for 20 May 2020 (most countries after peak). This review 

also discussed the possible preventing role of vitamin D in acute respiratory tract infections. 

Furthermore, the available studies that determined the role of vitamin D in COVID-19 severity 

and mortality have been discussed. PubMed, Google Scholar, Web of Science, Scopus, Cochrane 

Central Register of Controlled Trials, and medRXiv were searched for relevant literature about 

the role of vitamin D in COVID-19 infections, severity, and mortality.   

 

Vitamin D and mechanisms to decrease viral infections 

Some recent reviews demonstrated some pathways by which vitamin D decreases the risk of 

microbial infections [28–31]. Vitamin D follows different mechanisms in reducing the risk of 

viral infection and mortality. To reduce the risk of common cold, vitamin D uses three pathways:  

physical barrier, cellular natural immunity, and adaptive immunity [32]. A recent review also 

supported the possible role of vitamin D in decreasing the risk of COVID-19 infections and 

mortality [12]. These comprise maintaining of cell junctions, and gap junctions, increasing 

cellular immunity by decreasing the cytokine storm with influence on interferon γ  and tumor 

necrosis factor α [12] and regulating adaptive immunity through inhibiting T helper cell type 1 

responses and stimulating of T cells induction [33]. Vitamin D supplementation was also found 

to enhance CD4+ T cell count in HIV infection [34].  

 

One of the major manifestations of severe SARS-CoV-2 infection was lymphopenia [35]. In both 

the mouse models and in human cell lines, vitamin D exerted activity in lung tissue and played 

protective effects on experimental interstitial pneumonitis [36]. Several in vitro studies 
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demonstrated that vitamin D plays a significant role in local “respiratory homeostasis” either by 

stimulating the exhibition of antimicrobial peptides or by directly interfering with the replication 

of respiratory viruses [37]. Vitamin D insufficiency can, therefore, be involved in ARDS and 

heart failure [12] and these are the manifestations of severely ill COVID-19 subjects.  Therefore, 

vitamin D deficiency promotes the renin-angiotensin system (RAS), which may lead to chronic 

cardiovascular disease (CVD) and reduced lung function [38]. People with such comorbidities 

account for a higher percentage of severe ill cases in COVID-19 [35]. Although, many studies 

supported the immunomodulatory characteristics of vitamin D and its significant role in the 

maintenance of immune homeostasis; well-designed randomized controlled trials are required to 

elucidate the plausible role of vitamin D in protective immune responses against respiratory 

microbes and in preventing various types of acute respiratory tract infections.  

 

The relevance of vitamin D to COVID-19  

Yet, it is important to fully elucidate the virulence mechanisms of COVID-19, several cellular 

mechanisms including Papain-like protease (PLpro)-mediated replication, dipeptidyl peptidase-4 

receptor (DPP-4/CD26) binding, disruption of M-protein mediated type-1 IFN induction and 

MDA5 and RIG-I host-recognition evasion have been recognized in the closely-related COVID-

MERS virus [39, 40]. Of the above process, human DPP-4/CD26 has been exhibited to connect 

with the S1 domain of the COVID-19 spike glycoprotein, suggesting that it could also be a 

salient virulence factor in Covid-19 infection [41]. The expression of the DPP-4/CD26 receptor 

is reduced significantly in vivo upon the correctness of vitamin D insufficiency [42]. There is 

also an indication that maintaining of vitamin D may reduce some of the unfavorable 

downstream immunological sequelae thought to extract poorer clinical outcome in Covid-19 
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infection, such as interleukin 6 elevation, delayed interferon-gamma response[37], and, a 

negative prognostic marker in subjects with acutely-ill pneumonia [43], including those having 

Covid-19.  

 

Epidemiological and clinical observations regarding COVID-19 

Some clinical and epidemiological studies support to outline the hypothesis regarding COVID-

19 and its relationship with vitamin D status.  Recent studies indicated that COVID-19 is 

associated with the increased generation of pro-inflammatory cytokines, C-reactive protein 

(CRP), ARDS, pneumonia, and heart failure [44–47]. In China, chronic fatality rates were 6-10% 

for people with chronic respiratory tract disease, cardiovascular disease, hypertension, and 

diabetes [12, 48]. In other studies, serum concentrations of 25(OH)D were inversely associated 

with pro-inflammatory cytokines, IL-6, increased CRP, and increased risk of pneumonia,  

ARDS, diabetes and heart failure [11, 49–54]. In randomized control trials, vitamin D 

supplementation has been shown to reduce the risk of respiratory diseases [55, 56]. A placebo-

controlled trial with 5660 subjects showed that vitamin D supplementation significantly reduces 

the risk of respiratory tract infections [57]. A review included five clinical studies reported that 

respiratory tract infections were significantly lower in the vitamin D supplementation group than 

the control group [58]. Another study included 25 randomized controlled trials, with 10,933 

participants in total from 14 different countries indicated the beneficial effects of vitamin D 

supplementation in reducing the risk of at least one acute respiratory tract infection [59]. 

 

Correlation of vitamin D levels with COVID-19 cases and deaths in the European 

population 
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The data about the number of COVID-19 cases and deaths per one million of the population in 

20 European countries (Table 1) were obtained for 20 May 2020 (all countries after peak) from 

the global coronavirus pandemic data portal at https://www.worldometers.info/coronavirus/ [27]. 

The data for mean serum vitamin D concentrations of these 20 countries were obtained from a 

previous publication [60]. In Pearson’s correlation coefficient test, a significant correlation (r = -

0.477, p = 0.033) was observed between mean concentrations of vitamin D and number of 

COVID-19 cases/ 1 M population (Table 1 and Figure 1). While, the relationship between mean 

vitamin D concentrations and the number of COVID-19 deaths/ 1M population was not 

significant (r = -0.357, p = 0.123). In the present analysis, the negative correlation between 

vitamin D levels and COVID-19 cases is stronger than that (r = -0.444, p = 0.050) observed on 8 

April 2018 (most countries before the peak) in a previous analysis [19].  However, the negative 

correlation of vitamin D with COVID-19 deaths in the present analysis seems to be more 

insignificant than the previous analysis (Table 1). The number of cases and deaths per million 

populations varied from country to country at these two time periods. There is a probability that 

there exists a cause-effect relationship. The underlying differences in the age distribution, 

population composition, pre-existing medical conditions and variation in medication uses might 

be potential confounding variables that could affect the correlation.   

 
 

Other available studies on the role of vitamin D in COVID-19 infections and outcomes 

Up to now, there is a lack of clinical trials and cohort studies in determining the preventing role 

of vitamin D in COVID-19 infections and severity. However, there are some retrospective 

observational studies that determined the correlation between vitamin D levels and COVID-19 

cases and severity (Table 2); the findings were not consistent for all studies. For example, a 
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retrospective study used a database of 212 patients with infection of SARS-CoV-2 and measured 

serum levels of vitamin D from three hospitals in South Asian countries [61]. The author 

observed a significant difference in the mean levels of vitamin D within the mild (78 nmol/L), 

ordinary (68.5 nmol/L), severe (53 nmol/L) and critical cases of COVID-19 (p<0.001). The 

author noted a significant association between vitamin D status and clinical outcomes (p<0.001). 

In Singapore, a small cohort observation study [62]  included 43 cases from a tertiary academic 

hospital reported that fewer COVID-19 patients who received combined oral doses of vitamin D 

(1000 IU), Mg (150 mg), and vitamin B12 (500µg) required subsequent oxygen therapy 

compared to controls (3/17 vs 16/26, P=0.006). It was observed that patients treated with 

combined vitamin D, Mg and vitamin B12 showed significant protective effects against clinical 

deterioration (p=0.041) even after adjusting for age, gender and comorbidities [62]. Low levels 

of vitamin D have also been reported in severe COVID-19 patients and patients with pre-existing 

medical conditions [17, 20]. In Belgium, a retrospective observational study consisted of 186 

positive cases and 2717 negative controls, reported a significant (p=0.0016) low median of 

vitamin D in COVID-19 patients compared to the control subjects [16]. Another study used 

datasets from different parts of the world and demonstrated a 15% reduction in the number of 

severe COVID-19 cases given a normal vitamin D status within a population (Daneskhar et al). 

An Indonesian retrospective cohort study included 780 cases reported that older and male cases 

with pre-existing medical conditions and below-normal vitamin D levels are associated with 

higher odds of death [22]. In that study, after adjustment of confounders (age, sex and 

comorbidity), vitamin D status showed a strong relationship with COVID-19 mortality [22]. A 

retrospective study in the mainland of USA included a large number of cases demonstrated that 
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Sunlight and vitamin D, with latitude as an indicator, possibly associated with reduced risks for 

both COVID-19 cases and mortality [21].  

On the other hand, a study used UK Biobank data (2006-2010) for vitamin D status, and 

ethnicity and correlated with COVID-19 cases [18]; no significant difference was observed for 

vitamin D levels with COVID-19 cases after adjustment of potential confounders. However, 

ethnicity showed a significant association with COVID-19 infection in univariate analysis. 

Another study used the same UK Biobank data (2006-2010) for BMI, vitamin D status and 

ethnicity and noted some interesting observations [15]. The authors did not find any significant 

difference for mean vitamin D levels between COVID-19 cases and the control group. Vitamin 

D status was significantly lower in those of Asian, Black and Mixed ethnicity (p<0.001) 

compared with those of White ethnicity. Moreover, vitamin D levels were significantly lower in 

those with obesity (p<0.001); overweight or obese male subjects living in London and being of 

Asian, Black or Mixed ethnicity were associated with a higher odd of positive test cases. 

However, in the regression model, the interaction between BMI and vitamin D status did not 

predict test results in the available dataset.  

 

It is important to note that there are some potential factors that are associated with COVID-19 

severity and mortality, such as age, sex, ethnicity, comorbidities and co-infection. A study 

determined the impact of comorbidities on 1590 COVID-19 patients in China and reported that 

COVID-19 patients with any comorbidity (hypertension, diabetes) produced poorer clinical 

outcomes than those without [63]. Another study in South Korea indicated an association of 

comorbidities with COVID-19 infection and severe clinical courses [64]. A systematic review 

and meta-analysis demonstrated that age and the underlying disease including hypertension, 
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cardiovascular disease, and respiratory system disease are possible risk factors for severe 

COVID-19 patients compared to non-severe patients [65]. Besides comorbidities, co-infections 

might be another important determinant of severity and mortality in COVID-19 patients. Both 

bacterial and fungal co-infections have been identified in COVID-19 patients [66]. Currently, 

there is no clear evidence that people living with HIV are at higher risk of COVID-19 infection. 

However, people living with HIV who have a compromised immune system need extra caution 

to prevent COVID-19 infections. The importance of co-infections in the severity of respiratory 

diseases has been widely studied; however, they are understudied in the COVID-19 outbreak. 

Therefore, more data on co-infections are required to determine their impacts on COVID-19 

severity and mortality.  

 

 

Beneficial effects of vitamin D supplementation 

COVID-19 has been declared a global pandemic by the World Health Organization. Yet, 

information is limited about the potential protective factors of this infection. Presently, there is 

no clear evidence that vitamin D supplementation prevents the severity and mortality of COVID-

19. There are some registered randomized trials in evaluating the role of vitamin D in COVID-19 

infections and severities but have not yet reported their findings. Up to now, there is a small 

cohort study described above [16] that demonstrated the protective effects of combined vitamin 

D, Mg and vitamin B12 against clinical deterioration of COVID-19. In a previous meta-analysis, 

vitamin D supplementation has been shown as safe and effective in preventing acute respiratory 

tract infections [59]. They also added that subjects who had severe vitamin D deficiency 

experienced the maximum benefits from the supplementation. The authors also noticed that the 
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protective role of vitamin D was high in subjects with a baseline serum 25(OH)D levels <25 

nmol/L compared to those with serum 25(OH)D concentrations >25 nmol/L [59].  In the same 

study, subgroup analysis indicated that daily or weekly intake of vitamin D (without additional 

bolus doses) showed protective effects against acute respiratory tract infection, especially in 

persons with vitamin D deficiency. D supplementation also found to increase gene expression 

related to antioxidation (glutathione reductase modifier subunit) [67]. The increased production 

of glutathione spares the use of vitamin C, which has potential antimicrobial activities [68, 69], 

and has been suggested to prevent and treat COVID-19 infection [12]. Up to now, there is 

limited evidence that supplementation of vitamin D at 20-50 µg/day has any adverse health 

effects. Indeed, supplementation of vitamin D with doses up to 100 µg/day is safe for adults [70, 

71], and many expert groups now suggest supplementation in older people, although at lower 

levels than it. A study reported that intake of vitamin D supplement at 100 to 250 µg/day over  6 

weeks increases the baseline serum concentration of 25(OH)D from 2 to 3 folds, respectively, 

without any adverse health effects [72].  

 

Thus from literature, it is worth to suggest take up to 250 µg/day for a month which is effective 

to increase the serum levels of 25(OH)D into the optimal range  75-125 nmol/L.  The dose can 

be reduced to 100 µg/day after one month to maintain the circulating concentrations of 25(OH)D 

[70, 71]. However, future clinical trials may be worth evaluating the potency of different vitamin 

D dosing plans on acute respiratory tract infections, for example once per week, which can be 

easier for implementation. The serum response to the given dose is largely varied between the 

individuals due to differences in demographic and biological variables, such as ethnicity, age, 

duration of exposure, seasonal variations, body mass index, intake of certain medications, 
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baseline concentration of vitamin D, genetics and type of vitamin D supplements [73, 74]. 

Moreover, heterogeneity of the population as well as the dose of vitamin D needs to be 

considered during determining the preventing role of vitamin D in COVID-19. To evaluate the 

impacts of vitamin D supplementation in randomized controlled trials, emphasis should be given 

on study design based on serum concentration of 25(OH)D rather than administered dose 

concentration [74]. A recent review also suggested magnesium supplementation with vitamin D 

supplements as magnesium helps in regulating phosphate and calcium homeostasis [12]. The 

enzymes involved in vitamin D metabolism seem to need magnesium which plays an important 

role as a cofactor in enzymatic reactions especially in the kidney and liver [75].  

 

Conclusions and Recommendations 

In the randomized trials and meta-analysis, vitamin D supplementation has been shown to have 

protective effects against respiratory tract infections; therefore, people who are at higher risk of 

vitamin D deficiency during this global pandemic should consider taking vitamin D supplements 

to maintain the circulating 25(OH)D in the optimal levels 75-125 nmol/L. Some retrospective 

studies demonstrated a correlation between vitamin D and COVID-19 cases and outcomes, while 

other studies did not find the correlation when confounding variables are adjusted. Yet, there is 

insufficient evidence on the association between vitamin D levels and COVID-19 severity and 

mortality. Therefore, randomized controlled trials and large-scale cohort studies are necessary to 

test this hypothesis.  
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Table 1 The number of COVID-19 cases and deaths per one million of population at two 

different time period in 20 European countries  
 

  8 April  2020 20 May 2020 

Countries Mean vitamin D 

(nmol/L) 

Cases/1M 

population 

Death/1 M 

population 

Cases/1M 

population 

Death/1 M 

population 

Iceland 57 4736 18 5287 29 

Norway 65 1123 19 1530 43 

Sweden 73.3 834 68 3124 380 

Finland 67.7 449 7 1163 55 

Denmark 65 933 38 1920 97 

UK 47.4 895 105 3690 526 

Ireland 56.4 1230 48 4932 319 

Netherlands 59.5 1199 131 2595 336 

Belgium 49.3 2019 193 4818 790 

Germany 50.1 1309 25 2131 98 

France 60 1671 167 2782 431 

Switzerland 46 2686 103 3548 219 

Italy 50 2306 292 3750 535 

Spain 42.5 3137 314 5980 596 

Estonia 51 893 18 1359 48 

Czech Republic 62.5 488 9 773 28 

Slovakia 81.5 125 0.4 709 51 

Hungary 60.6 93 6 372 48 

Turkey 51.8 453 10 1810 50 

Portugal 39     1289     37 2101 115 

      Average 56.8 ± 10.6 1393.4 ± 1129.9 80.4 ± 94.6 2718.7± 1632.3 239.7± 233.3 

Correlation (r)  -0.444 -0.438 -0.477 -0.357 

p-value  0.050 0.053 0.033 0.123 
 
Data source: Vitamin D concentration from the reference Lips et al [60] , and COVID-19 cases and deaths from 

worldwide COVID-19 pandemic data portal at https://www.worldometers.info/coronavirus/ [27]. Pearson 

correlation coefficient test (2-tailed) was applied to determine the correlation of vitamin D concentration with 

COVID-19 cases and death per one million population. 
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Table 2 Correlation of vitamin D concentrations with COVID-19 infections and outcomes in recent studies 
 

Reference Country  n Population 

 type 

Study 

design 

Vit D 

doses 

Outcomes 

Tan et al. 2020 [62] 

 

Singapore (a 

tertiary academic 

hospital) 

43 Adults,  

Age ≥50 yrs 

Cohort observational 

(15 Jan-15 April 2020) 

Vitamin D 

1000 IU, Mg 

150 mg, and 

vitamin B12 

500µg 

(oral) 

i) A fewer patients who received vitamin D, Mg and 

vitamin B12 required subsequent oxygen therapy 

compared to controls (3/17 vs 16/26, P=0.006).  

ii) In multivariate analysis, patients treatment with vitamin 

D, Mg and vitamin B12 showed a significant protective 

effects against clinical deterioration (p=0.041) after 

adjusting for age, gender and comorbidities. 

 

Present study 20 European 

countries 

Cases and 

death/1 M 

population 

Adults Retrospective ( as of  

20 May 2020) 

NA A significant negative correlation was observed for levels 

of mean vitamin D with COVID-19 cases (p=0.033) but 

not with death (p=0.123) per million of population. 

 

IIie et al. 2020 [19] 20 European 

countries 

Cases and 

death/1 M 

population 

Adults Retrospective ( as of  8 

April 2020) 

NA A negative correlation was observed between levels of 

mean vitamin D and COVID-19 cases (p=0.050) and death 

(p=0.053) per million of population. 

 

Alipio 2020 [61] Southern Asian 

countries 

(three hospitals) 

222 NA Retrospective 

multicentre study  

NA i) The differences in the mean levels of vitamin D were 

significant within the mild, ordinary, severe and critical 

cases of COVID-19 (p<0.001).  

ii) Vitamin D status showed a significant association with 

clinical outcomes (p<0.001).  

 

Lau et al. 2020 [20] USA (a single 

tertiary academic 

medical center) 

20 Adults, 

mean age 

65.2 yrs 

Retrospective 

observational study 

(27 March-21 April 

2020) 

NA A high vitamin D insufficiency was observed in ICU 

patients (84.6%) than in the floor patients (57.1%) 

(p=0.29).   

Glicio et al. 2020 

[17] 

South Asia (two 

tertiary medical 

centers) 

176 Adults,  

Age ≥60 yrs 

Retrospective 

(As of 5 May 2020) 

NA i) Severe patients had a low level of vitamin D than mild 

patients. 

ii) Subjects with pre-existing medical conditions had a low 

level of vitamin D. 

 

Hastie et al. 2020 

[18] 

UK (UK Biobank 

data 2006-2010 for 

vitamin D and 

ethnicity) 

449 Adults, 

Age 37-73 

yrs 

Cross-sectional (16 

March-14 April 2020) 

NA i) Vitamin D levels showed a significant association with 

COVID-19 infection in univariate analysis (p=0.013) but 

not after adjustment for confounders (p=0.208).  

ii) Ethnicity showed a significant association with 

COVID-19 infection univariably.  
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Darling et al. 2020 

[15] 

UK (UK Biobank 

data 2006-2010 for 

BMI, vitamin D 

and ethnicity) 

580 cases 

and 723 

control 

Adults, 

mean age 

57.7 yrs 

Retrospective  NA i) No significant difference was observed for vitamin D 

levels between COVID-19 cases and control group.  

ii) Vitamin D status was significantly lower in those of 

Asian, Black and Mixed ethnicity (P<0.0010) compared 

with those of White ethnicity.  

iii) Vitamin D levels were significantly lower in those with 

obesity (p<0.001). Overweight or obese person; living in 

London; being male and being of Asian, Black or Mixed 

ethnicity was associated with a higher odd of positive 

cases. 

iv) In regression model, the interaction between BMI and 

vitamin D status did not predict test result in the available 

data set.  

 

Li et al. 2020 [21] Mainland of USA 

(48 states and 

Columbia district) 

- 1609488 

cases 

and  91094 

deaths  

Retrospective (22 Jan-

23 May 2020) 

NA i) Latitudes were marginally associated with cases (p = 

0.0792) and deaths (p = 0.0599).  

ii) Sunlight and vitamin D, with latitude as an indicator, 

possibly associated with reduced risks for both COVID-19 

cases and mortality.  

 

De Smet et al. 2020 

[16] 

Belgium (Central 

network hospital) 

 

186 cases, 

2717 

controls 

Adults, 

median age 

71 yrs 

(cases), 68 

yrs (control) 

Retrospective 

observational  (1 

March- 7 April 2020) 

NA i) Patients with COVID-19 had significantly a low median 

value of vitamin D and higher vitamin D deficiency 

compared to control subjects (p=0.0016, p=0.0005, 

respectively). 

ii) This difference were more pronounced in male COVID-

19 subjects than male control subjects that increased with 

advancing radiological stage and were not confounded vit 

D-impacted comorbidities. 

Daneshkhah et al. 

2020 [14] 

Hospitals and 

clinics from 

different parts of 

the world 

5000 

cases 

Age up to 80 

yrs 

As of March 21, 2020 

 

NA About 15% reduction in the number of severe COVID-19 

cases given a normal vitamin D status within a population. 

Raharusuna et al. 

2020 [22] 

Indonesia 

(Government 

hospital) 

 

780 cases Adults, 

mean age 

54.5 yrs 

Retrospective cohort 

study ( 2 March 2-24 

April 2020) 

NA i) In univariate analysis, older and male cases with pre-

existing medical condition and below normal vitamin D 

levels were associated with higher odds of death.  

ii) After adjustment of confounders (age, sex and 

comorbidity), vitamin D levels showed a strong 

relationship with COVID-19 mortality. 
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Figure 1 Correlation between vitamin D levels and the number of COVID-19 cases and 

deaths/1M population in 20 European countries. Data source: vitamin D concentration from the 

reference Lips et al [60], and COVID-19 cases and mortality as of 20 May 2020 from worldwide 

COVID-19 pandemic data portal at https://www.worldometers.info/coronavirus/ [27].  
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