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Background: The world is facing the most challenging pandemic in the 21st century. The 
developed and developing countries are facing the burden equally and no proven treatment 
options available. Recent studies suggest the plausibility of vitamin D therapy and prophy-
laxis for COVID-19, in the setting where the deficiency is more prevalent. Though evalua-
tion of vitamin D status is not a routine in India, the present study focuses on the level of 
Vitamin d among COVID-19 patients.
Methods: The study was a hospital-based cross-sectional to find the status of vitamin 
D among COVID-19 patients in a tertiary care hospital, Patna, Bihar, India. The demo-
graphic, comorbidity data were taken, and the level of vitamin D was measured by 
a chemiluminescence-based immunoassay analyzer. The analysis compared the level of 
deficiency and insufficiency among different groups of COVID-19 patients. The role of 
DM and HTN as risk factors for mortality was compared.
Results: Among the total study participants (156), 42.31% were obese and 17.31% were 
severe as per clinical severity. The total prevalence of vitamin D deficiency was 58.97% and 
insufficiency was 89.1%. The prevalence was found high among male (61.02%), overweight 
(65.52%), and severe (62.96%) patients. The severity increases with advanced age (p<0.05) 
and important risk factors for mortality are DM, HTN, and advanced age.
Conclusion: The level of vitamin D can be assessed for the prognosis of COIVD-19 
patients and help to modify the treatment protocol. Appropriate therapeutic/preventive 
intervention of vitamin D can alter the course and severity of COVID-19.
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Introduction
In December of the year 2019, an outbreak of pneumonia of unknown cause in 
Wuhan, China was reported to the World Health Organization (WHO) China 
Country Office. With the turn of the year (2020), increasing cases of this novel 
coronavirus were reported in different countries across the globe. The disease was 
later on named Coronavirus disease 2019 or COVID-19 and by March 2020, it was 
declared a pandemic by the WHO.1

As of January 2021, a little over a year after the virus was first reported, the 
virus has infected at least 90 million people across the globe. Furthermore, it has 
taken 1.9 million lives worldwide.2 With no known cure, medical practitioners all 
over the world were left with no treatment options, and while the vaccine developed 
with efficacy and safety in a query, the virus continuously spread infecting and 
killing more and more people.
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Without a defined treatment protocol for COVID-19, 
medical practitioners were forced to find the best ways to 
manage the symptoms of infected patients and to prevent 
further complications. The curiosity of the scientific com-
munity was triggered by the lack of a cure and vaccine for 
COVID-19. While vaccine research is ongoing, scientific 
researchers began their search for a potential cure for 
COVID-19. One of the things that researchers investigated 
was the effect of Vitamin D deficiency on the progression 
of COVID-19.

Vitamin D
While Vitamin D is commonly known for its contribution 
to bone health and metabolism of calcium and phosphorus, 
it has also been known to have an important function in 
the immune system.3,4 Vitamin D was found to have 
a critical role as an “immunomodulator”.5 Vitamin 
D modulates the body’s immune response during 
infection.3

Vitamin D modulates both the innate immune system 
and the adaptive immune system by increasing the cathe-
licidins and B-defensins levels in the body, and by redu-
cing the secretion of immunoglobulin by plasma cells and 
the production of pro-inflammatory cytokines, 
respectively.3,6 It has both antimicrobial and anti- 
inflammatory effects and is known to be effective in pre-
venting various upper respiratory tract infections (RTIs).4,5 

It also has the potential to prevent or lessen the possibility 
of having complications from RTIs.6 Vitamin D can also 
hasten the healing process of affected areas, specifically 
lung tissues.5

Vitamin D Deficiency and COVID-19
Vitamin D deficiency has been associated with increased 
levels of inflammatory cytokines and increased risk of 
pneumonia and viral upper respiratory tract infections.7 It 
is also an important risk factor for acute respiratory dis-
tress syndrome (ARDS), which is an important determi-
nant of the severity of illness among COVID-19 
patients.7,8 Vitamin D deficiency is also associated with 
increased episodes of thrombosis, which is commonly 
observed among COVID-19 patients.7

A low level of Vitamin D is commonly observed 
among those in the older age group, obese, and smokers, 
and among patients with chronic diseases like hyperten-
sion, gastroenterological disease, and diabetes.9 It is also 
among these groups that COVID-19 was observed to be 
more prevalent and have more severe complications.6 As 

per various literature sources, deficiency of Vitamin D is 
common in India, the Middle East, South America, Africa, 
and Australia.10–12

With the observation that the group of people with 
Vitamin D deficiency are also the same group suffering 
from more complications and higher mortality from 
COVID-19, then Vitamin D deficiency might be an impor-
tant risk factor for COVID-19. The patients with one of 
the fat malabsorption syndrome and bariatric patients are 
usually not able to absorb the fat-soluble vitamin, and the 
patients with the nephritic syndrome also lose 25 (OH) 
D bound to the Vitamin D binding protein in the urine.10 

This paper intends to look into the prevalence of Vitamin 
D deficiency among COVID-19 patients and other risk 
factors.

This study has employed a cross-sectional study 
design to determine the prevalence of Vitamin 
D deficiency among COVID-19 patients and to deter-
mine whether a low level of Vitamin D is a significant 
risk for COVID-19. The result of this study can be 
used as a basis for stricter clinical trials to conse-
quently determine whether Vitamin D supplementation 
would be a good part of clinical management for 
COVID-19.

Materials and Methods
Aim
The study aimed to find the prevalence of low levels of 
Vitamin D among COVID-19 patients and associated risk 
factors.

Study Design and Setting
The present study was conducted at tertiary care dedicated 
COVID-19 hospital in Patna, Bihar, India. The duration of 
the study was 1.5 months (1st Aug 2020 to 15th 
Sep 2020). Those who tested positive in RT-PCR were 
taken from the wards and Flu clinic of the hospital. To 
calculate the sample size for cross-sectional study, enough 
literature for Vitamin D and COVID-19 in India was not 
available. Therefore, all patients were enrolled consecu-
tively over 1.5 months.

Study Participant Selection
Inclusion criteria: Those who tested positive (RT-PCR) 
for SARS-CoV-2 from Flu clinic and COVID ward were 
included.
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Exclusion criteria: Those who were taking Vitamin 
D supplements or having taken them in the last 6 months 
were excluded.

Statistical Analysis
Data were collected on a pre-validated Case Recording 
Form. The demographic data of all the COIVD-19 patients 
were recorded. Comorbid conditions like diabetes and hyper-
tension were also recorded. History of alcohol consumption 
and smoking was recorded. The sample for Vitamin D along 
with routine investigations was sent and the level of Vitamin 
D was estimated using chemiluminescence-based immu-
noassay analyzer ADVIA CENTAUR XP (siemens).13

All the data were entered into Microsoft excel 365 ver-
sion and analyzed using SPSS (Statistical Package for Social 
Science) version 27.0.1.0.14 All the demographic data were 
analyzed to be presented in frequencies and percentages. 
The classification of Vitamin D deficiency, clinical severity, 
and body mass index was defined. To find out the associa-
tion, the chi-square test was applied and a p-value less than 
0.05 was considered statistically significant. To understand 
the Vitamin D status among the different groups, deficiency, 
and insufficiency were calculated separately and compared. 
Further stratification of data was carried out in mean and 
standard deviation to get the overall picture of the respective 
group. Data of clinical severity were compared to check the 
association between clinical severity, Vitamin D level, and 
age. The mortality data were compared with age, sex, 
Vitamin D, DM, and HTN.

Ethical Consideration
All the patients were informed about the purpose of the 
study and written/digital consent was taken to participate 
in the study. The study protocol was approved by the 
institutional ethical committee of All India Institute of 
Medical Science, Patna (ECR/1387/Inst/BR/2020) and 
the approval number for the study is AIIMS/Pat/IEC/ 
2020/501. The study has been conducted as per the 
Declaration of Helsinki.

Classification Vitamin D (Serum 25-Hydroxy Vitamin 
D [25(OH)D] Levels
Patients were classified into different groups according to 
their serum 25(OH) Vitamin D levels. Serum 25(OH) 
Vitamin D level >30 ng/mL was classified as normal. 
Vitamin D insufficiency and deficiency were defined as 
serum 25(OH) Vitamin D levels of 20–30 ng/mL and <20 
ng/mL, respectively.15

Classification of Patient Severity
The patients were classified into three groups based on 
severity. The classification of the patients was based on the 
guidelines of the Ministry of Health and Family Welfare, 
India.16 As per the guideline, the classification of the 
patients was based on clinical parameters as following:

(1) Mild case: Without evidence of breathlessness or 
hypoxia (normal saturation)

(2) Moderate case: the presence of clinical features of 
dyspnea and/or hypoxia, fever, cough, including SpO2 
<94% (range 90–94%) on room air, Respiratory Rate 
more or equal to 24 per minute

(3) Severe case: clinical signs of Pneumonia plus one 
of the following; respiratory rate >30 breaths/min, severe 
respiratory distress, SpO2 <90% on room air

BMI Classification
For classifying obesity, we followed the guideline of the 
World Health Organization for the Asia-pacific region. As 
per the guideline, the criteria are as following:17

(a) Underweight were those whose BMI was <18.5 kg/m2

(b) Normal having BMI of 18.5–22.9 kg/m2

(c) Overweight was having BMI of 23–24.9 kg/m2

(d) Obese having BMI of ≥25 kg/m2

Results
Study Population Characteristics
The study included 156 COVID-19 patients. The basic char-
acteristics of the patients are described in Table 1. Among 
total patients, males were represented more than females 
(75.64% vs 24.36%). The mean age of the patients was 
41.6 ± 16.4 years and most of the patients (>60%) were 
≥50 years and 20–29 years. More than one-third of the 
patients (42.31%) of the cases were obese, while 31.41% 
had normal BMI. On the categorization of patients based on 
severity, 109 (69.87%) were mild, 20 (12.82%) were mod-
erate and 27 (17.31%) were severe. 23.7% were consuming 
alcohol and 25% were a smoker. Concerning co-morbid 
conditions, 10.9% had diabetes and 10.3% had hypertension.

Prevalence of Vitamin D Deficiency and 
Insufficiency
Table 2 describes the prevalence of Vitamin D deficiency 
among the different categories. Prevalence of Vitamin 
D deficiency and insufficiency was,61.02% (mean level of 
13.07 ng/mL ± 4.28) and 89.83% (mean level of 16.57 ng/ 
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mL ± 6.37), respectively, among males. Among different age 
groups, the prevalence of Vitamin D deficiency was high in 
20–29 (68.08%) years with a mean level of 14.60 ng/mL ± 
3.84 and 30–39 (60.97%) years with a mean level of 14.07 
ng/mL ± 4.16. Vitamin D insufficiency was also reported 
high among these age groups, 95.74%, and 92.68%, respec-
tively. The study reported 65.52% deficiency and 93.10% 
insufficiency of Vitamin D among the overweight group 

(BMI 23–24.9 kg/m2). Obese patients (≥25 kg/m2) with 
Vitamin D deficiency (56.06%) had a mean level of 11.43 
ng/mL ± 3.89, while those with insufficiency (87.88%) had 
a mean level of 15.84 ng/mL ± 6.80. Among the severe 
patients, the deficiency of Vitamin D was 62.96% (mean 
level of 9.38 ng/mL ± 2.54) and insufficiency was 85.19% 
(mean level of 19.65 ng/mL ± 7.76). The patients with mild 
clinical severity had a mean level of 14.45 ng/mL ± 3.96 
among the Vitamin D deficient group and a mean level of 
17.63 ng/mL ± 5.57 among the insufficient group.

Vitamin D, Clinical Severity and Risk 
Factors for Mortality
Table 3 shows the analysis of Vitamin D among various 
clinical severity groups, and the difference was not statis-
tically significant (p-value >0.05). Association between 
clinical severity and age groups was highly significant 
(p-value <0.00001) as presented in Table 4. The compar-
ison of different risk factors for mortality among cases is 
presented in Table 5. Among these, mortality was propor-
tionally higher among males (88.89%), age ≥50 years 
(88.89%), obese (61.11%), and Vitamin D deficient 
group (61.11%). The most important risk factors for the 
cause of death were age, presence of DM, and HTN, 
which were statistically significant (p=<0.05).

Discussion
Vitamin D has reportedly interacted with multiple organ 
systems and is a highlighting factor in COVID-19 infec-
tion. Since the 1930s, Vitamin D has been used for the 
treatment and prevention of acute respiratory infections.18 

Studies reported in the last era revealed Vitamin 
D protective effects although these effects showed sub-
stantial heterogeneity and were of modest size.19–23 The 
risk factors for Vitamin D deficiency overlap strikingly 
with severe COVID-19 including, but not limited to, obe-
sity, age, ethnic origin.23 Our study also reports the highest 
level of Vitamin D deficiency in obese patients (mean of 
11.43 ng/mL for BMI >25 kg/m2) among all reported 
cases (Table 3). This overlap led scientists to hypothesize 
that treatment for Vitamin D deficiency might exhibit 
a non-therapeutic effect for COVID-19. We report an 
increased death rate among the elderly (Age>50 years), 
pre-existing hypertension, and diabetes mellitus (Table 5). 
The statistics revealed that among all the reported cases, 
61.02% of males were deficient compared to 52.63% 
females and deficiency was reported among all ages 

Table 1 Distribution of Cases as per Gender, Age, BMI, and 
Severity

Gender Cases (%) N=156

Male 118 (75.64)

Female 38 (24.36)

Age group (years) Cases (%)

20–29 47 (30.13)

30–39 41 (26.28)

40–49 17 (10.90)

≥50 51 (32.69)

Mean Age, SD 41.6, 16.4

BMI Classification Cases (%)

Underweight [<18.5 kg/m2] 12 (7.69)

Normal [18.5–22.9 kg/m2 49 (31.41)

Overweight [23–24.9 kg/m2] 29 (18.59)

Obese [≥ 25 kg/m2] 66 (42.31)

Mean BMI, SD 24.46, 4.8

Severity among cases Cases (%)

Mild 109 (69.87)

Moderate 20 (12.82)

Severe 27 (17.31)

Consuming alcohol 37 (23.7)

Not consuming alcohol 119 (76.3)

Smoker 39 (25)

Non-smoker 117 (75)

Diabetic 17 (10.9)

Non-diabetic 139 (89.1)

Hypertensive 16 (10.3)

Non-hypertensive 140 (89.7)
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(Table 2). Whereas the proportion of cases as per severity 
did not differ by level of Vitamin D. Similar to reported 
results, our data also shows decreased fatality in patients 
aged <50 years. We also report patients aging less than 50 
years to display non-severe disease (asymptomatic to 
mild) whereas patients aging more than 50 years display 

increased clinical severity. The findings of study by Ilie 
et al also suggest the hypothesis that ageing population has 
very low level of Vitamin D, which is also a vulnerable 
group for COVID-19.24

Metabolites of Vitamin D support innate antiviral 
effector mechanisms such as induction of autophagy and 

Table 2 Prevalence of Vitamin D Deficiency and Insufficiency Among Different Groups

Vit D Deficient 
Cases <20 ng/ 

mL (Mean, SD)

Vit 
D Deficiency 
Prevalence %

Vit 
D Deficiency 
Proportion %

Vit D Insufficient Cases 
<30 ng/mL (Mean, SD) * 

Insufficient Level 
Includes Deficiency

Vit 
D Insufficiency 
Prevalence %

Vit 
D Insufficiency 
Proportion %

Prevalence in both genders

Male 72 (13.07, 4.28) 61.02 46.15 106 (16.57, 6.37) 89.83 67.95

Female 20 (13.94, 4.04) 52.63 12.82 33 (17.53, 5.72) 86.84 21.15

Prevalence in different age groups

20–29 32 (14.60, 3.84) 68.08 20.51 45 (16.98, 5.11) 95.74 28.85

30–39 25 (14.07, 4.16) 60.97 16.03 38 (17.08, 5.54) 92.68 24.36
40–49 8 (12.79, 4.51) 47.06 5.13 13 (18.08, 7.82) 76.47 8.33

≥ 50 27 (11.07, 3.93) 52.94 17.31 43 (15.98, 7.33) 84.31 27.56

Prevalence in Different BMI groups

Underweight 
[<18.5 kg/m2]

6 (16.71, 1.84) 50 3.85 10 (20.21, 5.01) 83.33 6.41

Normal 

[18.5–22.9 kg/ 
m2

30 (14.08, 3.84) 61.22 19.23 44 (17.01, 5.54) 89.79 28.21

Overweight 

[23–24.9 kg/ 
m2]

19 (14.50, 4.75) 65.52 12.18 27 (17.41, 6.16) 93.10 17.31

Obese [≥ 

25 kg/m2]

37 (11.43, 3.89) 56.06 23.72 58 (15.84, 6.80) 87.88 37.18

Prevalence in different severity groups

Mild 64 (14.45, 3.96) 58.72 41.03 99 (17.63, 5.57) 90.82 63.46

Moderate 11 (12.38, 4.22) 55 7.05 17 (16.23, 6.45) 85 10.90

Severe 17 (9.38, 2.54) 62.96 10.9 23 (13.65, 7.76) 85.19 14.74

Total 

Prevalence

58.97 89.1

Table 3 Association of Vitamin D Among Cases Based on the Severity

Deficient (Vit D <20 ng/ 
mL)

Insufficient (Vit D 20–30 ng/ 
mL)

Normal (Vit D >30 ng/ 
mL)

P value Chi 
Square

Mild 64 (69.57) 35 (74.46) 10 (58.82) 0.7695 

(>0.05)

1.816

Moderate 11 (11.96) 6 (12.77) 3 (17.65)

Severe 17 (18.47) 6 (12.77) 4 (23.53)

International Journal of General Medicine 2021:14                                                                             https://doi.org/10.2147/IJGM.S309003                                                                                                                                                                                                                       

DovePress                                                                                                                       
2527

Dovepress                                                                                                                                                            Singh et al

https://www.dovepress.com
https://www.dovepress.com


antimicrobial peptides.25–27 There is limited information 
on the correlation between blood picture and laboratory 
findings of Vitamin D and COVID-19,28 but it has also 
been reported that biologically active steroid hormone 
Vitamin D metabolite 1,25-dihydroxy Vitamin D (1,25 
(OH)2D) exhibited antiviral inhibitory effect in human 
nasal epithelial cells infected with COVID virus.29–31 

Animal studies show that the immunopathological inflam-
matory responses elicited by Vitamin D were regulated by 
the renin-angiotensin system (RAS).32 Overactivation of 
RAS has a poor prognosis in the context of severe 
COVID-19. The Renin-angiotensin-aldosterone system 
(RAAS) is also responsible for regulating volume and 
electrolyte homeostasis.33 Increased activation of this sys-
tem leads to arterial hypertension. As shown in our results, 
patients suffering from hypertension were more prone to 

COVID-19.34 Kidney cells are responsible for synthesiz-
ing renin stimulates aldosterone and angiotensin II produc-
tion increasing blood pressure by either direct 
(vasoconstriction) or indirectly (retention of salt and 
water).35 Animal studies conducted have reported 
Vitamin D can be used to treat increased RAAS activation 
that in turn leads to arterial hypertension and/or myocar-
dial abnormalities.36,37 Research on the mechanism of 
action of Vitamin D on RAAS revealed that it suppresses 
renin expression by binding to CREB (cAMP-response 
element-binding protein).38 Vitamin D inhibits the stimu-
lation of renin transcription by restricting CREB binding 
to the promoter region of the renin gene. Human data 
show an inverse relation between 1,25(OH)2D with renin 
activation and arterial hypertension.39 Interestingly, 
Vitamin D treatment has been linked to decreased 

Table 4 Association Between Clinical Severity and Age Among Cases

Age < 50 Years Age >50 Years Total Chi Square P value

Not Severe (Mild) 95 14 109 64.77 <0.00001

Severe (Moderate & Severe) 10 37 47

Total 105 51 156

Table 5 Association of Various Risk Factors for Mortality Among Cases

Risk Factor Death (%) N=18 No Death (%) N=138 P value Chi Square OR

Sex Male 16 (88.89) 102 (73.91) 0.1638 (>0.05) 1.93 2.8
Female 2 (11.11) 36 (26.09)

Age <50 2 (11.11) 103 (74.64) 0.0000012 (<0.00001) 29.20 0.04
≥50 16 (88.89) 35 (25.36)

BMI Normal (<23 kg/m2) 5 (27.78) 56 (40.58) 0.2254 (>0.05) 2.98

Overweight (23–24.9 kg/m2) 2 (11.11) 27 (19.56)
Obese (≥ 25 kg/m2) 11 (61.11) 55 (39.86)

Alcohol Yes 2 (11.11) 35 (25.36) 0.1812 (>0.05) 1.78 0.37
No 16 (88.89) 103 (74.64)

Smoking Yes 5 (27.78) 34 (24.64) 0.772 (>0.05) 0.08 1.17
No 13 (72.22) 104 (75.36)

DM Yes 5 (27.78) 12 (8.70) 0.0145 (<0.05) 5.97 4.04
No 13 (72.22) 126 (91.30)

HTN Yes 7 (38.89) 9 (6.52) 0.000021 (<0.0001) 18.12 9.12
No 11 (61.11) 129 (93.48)

Vit D level Deficient (<20 ng/mL) 11 (61.11) 81 (58.70) 0.588 (>0.05) 1.06

Insufficient (20–30 ng/mL) 4 (22.22) 43 (31.16)
Normal (>30 ng/mL) 3 (16.67) 14 (10.14)
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angiotensin II and renin levels in multiple studies.40–42 Our 
data show a significant role of hypertension among 
COVID-19 patients with increased mortality, which can 
be reduced with Vitamin D intake.

Consistent with our results, a recent study showed that 
nearly 75% of hospitalized and 85% of ICU care patients 
symptomatic for COVID-19 patients suffered Vitamin 
D insufficiency.43 A recent study that assessed inflamma-
tory response and lung involvement found that Vitamin 
D deficiency was associated with altered inflammatory 
response and higher lung involvement.44 It was also 
reported that in European countries, Vitamin 
D deficiency was directly correlated to high COVID-19 
infection rates and death.45 Another study from Indonesia 
found a 90% prevalence of Vitamin D deficiency among 
COVID-19 patients.46 Age is an important risk factor for 
the severity and mortality among cases. The earlier epide-
miological study from China found that mortality 
increases with advanced age,47 which is consistent with 
our findings of severity increases with age. Munshi et al 
conducted in the United States showed a strong correlation 
between poorer outcomes or mortality in COVID 19 
patients with Vitamin D deficiency.48 Patients suffering 
from diabetes mellitus also constitute a high risk for 
COVID-19 infection. It has been a prominent risk factor 
in the progression of acute respiratory distress and mortal-
ity in patients admitted with COVID-19. Congruent to our 
data, Yang and colleagues also reported that from the 32 
fatalities from a group of 52 hospitalized patients in ICU 
due to COVID-19 infection in China, exhibiting distinctive 
comorbidities, 22% suffered from diabetes whereas 
another 22% suffered from cerebrovascular diseases.49 

Alhazzani et al conducted a study from 12 different coun-
tries, reported that among 1099 patients admitted for 
COVID-19, 173 had severe infection with secondary 
comorbidities. Out of these comorbidities, 16.2% and 
23.7% suffered from diabetes and hypertension, 
respectively.50 Similar to our findings, another study by 
Zhang et al has also been reported that among the 140 
patients admitted for COVID-19 infection, 20% were 
hypertensive patients, and 12% suffered from diabetes.51 

Some patients in this study were being treated with ACE 
inhibitors, which is an inhibitor against angiotensin- 
converting enzyme; however, the possible effect of treat-
ment for these comorbidities was not evaluated.51 

Interestingly, SARS-CoV-2 virus responsible for COVID- 
19 binds to their target through ACE in the epithelial cells 
of lungs, kidneys, and blood vessels.52 Diabetic patients 

have an increased expression of ACE2; therefore, ACE 
inhibitors are prescribed to regulate their role in disease 
etiology. In some instances, hypertension is also treated 
with ACE inhibitors.53 It can be speculated that increased 
ACE2 expression facilitates COVID-19 infection rate and 
untreated comorbidities such as diabetes and hypertension 
increase the risk of developing a severe and fatal 
COVID-19.

A recent review and meta-analysis showed that 
Vitamin D supplementation taken daily or weekly, reduces 
ARI (acute respiratory infection) by 32% to 60%, thus 
having a protective effect and safe.54 An increase in the 
number of clinical trials has been registered recently to 
understand the effect of Vitamin D intake on COVID-19 
outcomes. Available clinical trials give a preliminary pic-
ture of the interaction between infected patients and 
Vitamin D intake. There is also speculation in the scientific 
community that recent COVID-19 publications lack rigor-
ous peer-reviewing; therefore, caution must be taken in the 
interpretation of the published results. The review done by 
Nurshad Ali concluded that a negative correlation between 
Vitamin D and COVID-19 was found among European 
countries, while retrospective studies found a correlation 
between Vitamin D and COVID-19 after adjusting the 
confounders.55 The review suggested supplementation of 
Vitamin D to the susceptible group. However, consistency 
of Vitamin D deficiency has been observed in patients with 
severe forms of COVID-19. As mentioned above, Vitamin 
D intake plays a significant role in controlling the home-
ostasis of the human body thus providing enough support 
to hypothesize Vitamin D insufficiency may lead to 
adverse outcomes. Until there is a definitive result, it is 
worldwide recommended to ensure adequate intake of 
Vitamin D.

Conclusion
The prevalence of Vitamin D deficiency and insufficiency 
in the present study was 58.97% and 89.1%, respectively. 
The role of Vitamin D in the management of COVID-19 
needs strong RCT evidence, but until then physicians 
should continue to treat deficiency and insufficiency of 
Vitamin D among COVID-19, as there are hardly any 
adverse effects.

Abbreviations
ARDS, acute respiratory distress syndrome; RT-PCR, 
reverse transcription-polymerase chain reaction; COVID- 
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19, coronavirus disease 2019; RAAS, Renin-angiotensin- 
aldosterone system.

Key Message
Vitamin D deficiency and insufficiency are more prevalent 
among COVID-19 patients. Its role in COID-19 patients 
should not be underestimated and supplementation with 
Vitamin D among patients can prevent worsening of dis-
ease severity.
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