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COVID-19 and serum vitmamine d levels: an 
integrative review of clinical prognostic correlation 
in infected patients

ABSTRACT
Objective: To identify evidence in the medical literature regarding the correlation between serum vitamin D levels and the prog-
nosis of patients infected with Sars-CoV-2 (COVID-19). Method: This study is an integrative review based on the databases: 
PubMed, MedLine Plus and Google Scholar. Results: A total of 7 articles were analyzed, which presented the necessary results 
for this review and conclusions about the influence of body levels of Vitamin D and the clinical outcome of patients affected 
by the new Coronavirus. Conclusion: The researches analyzed describe the prevalence of the association between Vitamin D 
deficiency and worse symptom evolution in patients affected by COVID-19 in the majority. Satisfactory (not deficient) levels of 
vitamin D in affected patients are associated with shorter hospital stay and less need for oxygen therapy. However, the use of 
vitamin D as a treatment still requires confirmation with clinical trials.
DESCRIPTORS: COVID-19; Prognosis; Vitamin D.

RESUMEN 
Objetivo: Identificar evidencia en la literatura médica sobre la correlación entre los niveles séricos de vitamina D y el pronóstico 
de pacientes infectados por Sars-CoV-2 (COVID-19). Método: Este estudio es una revisión integradora basada en las bases de 
datos: PubMed, MedLine Plus y Google Scholar. Resultados: Se analizaron un total de 7 artículos, los cuales presentaron los 
resultados necesarios para esta revisión y conclusiones sobre la influencia de los niveles corporales de Vitamina D y la evolución 
clínica de los pacientes afectados por el nuevo Coronavirus. Conclusión: Las investigaciones analizadas describen la prevalencia 
de la asociación entre deficiencia de vitamina D y peor evolución de los síntomas en pacientes afectados por COVID-19 en su 
mayoría. Los niveles satisfactorios (no deficientes) de vitamina D en los pacientes afectados se asocian con una estancia hospi-
talaria más corta y una menor necesidad de oxigenoterapia. Sin embargo, el uso de vitamina D como tratamiento aún requiere 
confirmación con ensayos clínicos.
DESCRIPTORES:  COVID-19; pronóstico; vitamina D.

RESUMO
Objetivo: Identificar evidências na literatura médica a respeito da correlação entre níveis séricos de Vitamina D e o prognóstico 
de pacientes infectados por Sars-CoV-2 (COVID-19). Método: Este estudo é uma revisão integrativa baseada nos banco de 
dados: PubMed, MedLine Plus e Google Acadêmico. Resultados: Foram analisados 7, os quais apresentavam resultados neces-
sários para a realização desta revisão e conclusões a cerca da influência dos níveis corporais de Vitamina D e o desfecho clinico 
de pacientes acometidos pelo novo Coronavírus. Conclusão: As pesquisas analisadas descrevem a prevalência da associação 
entre a deficiência de Vitamina D e pior evolução dos sintomas em pacientes acometidos por COVID-19 em sua maioria. Níveis 
satisfatórios (não deficientes) da vitamina D em pacientes acometidos associa-se a menor tempo de internação e menor neces-
sidade de oxigênioterapia. No entanto, o uso da vitamina D como tratamento ainda requer confirmação com ensaios-clínicos.
DESCRITORES:  COVID-19; Prognóstico; Vitamina D.
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INTRODUCTION

The new coronavirus pandemic has 
had a disastrous impact on all cou-
ntries in the world, affecting the 

way we live and deal with biosafety to-
day. 1 The rapid evolution of symptoms 
in affected patients is a cause for con-
cern in hospitals and especially in inten-
sive care units. 2 Among the symptoms, 
they are manifested as main: Cough, fe-
ver, myalgia, headache, nausea and dysp-
nea. 3 According to a large study carried 
out in China, the prognosis of infected 
patients varies according to factors such 
as obesity, smoking, the presence of car-
diovascular diseases, chronic kidney di-
sease and immunodeficiency, 4 showing 
that factors that worsen the prognosis 
and that among these, serum vitamin D 
levels can influence the outcome. 5 

The severe acute respiratory distress 
syndrome is the most serious compli-
cation associated with infections by 
the virus, being largely responsible for 
the mortality rate of the virus that va-
ries between 2% and 3%. 6 Support and 
measures to control symptoms are the 
main form of medical intervention cur-
rently available for the management of 
the disease. 7 The main form of conta-
mination is through interpersonal res-
piratory droplets. The average time of 
exposure and onset of symptoms varies 

between 5 and 14 days according to a 
study conducted in Boston. 8 More than 
75% of hospitalized patients require 
supplemental oxygenation and approxi-
mately 20% of these have severe symp-
toms. 9 Different experimental therapies 
are currently being proposed and put 
to the test, including immunotherapy, 
use of convalescent plasma in infected 
patients, full anticoagulation and viral 
therapies. 10;11;12 The discovery of new 
therapies and the determination of new 
risk factors can contribute to better 
outcomes in infected patients and tho-
se who need nutrition and care during 
hospitalization, as shown in a study pu-
blished in the journal Saúde Coletiva. 13 

Given this scenario, this study aims to 
identify evidence in the medical litera-
ture regarding the relationship between 
body levels of Vitamin D with the prog-
nosis of infected patients, as well as their 
susceptibility to infection. 

METHODS

The article is an integrative review, 
and critically analyzes other studies on 
the subject. The studies were catego-
rized and interpreted using the PICO 
method (Problem/ Intervention/ 
Comparison/ Outcome), to select the 
studies compatible with the defined 
choice criteria 14 (P:Covid-19, I: Body 

vitamin D as an indicator in infected 
patients, C: Not applicable and O: 
What the literature has shown regar-
ding the influence of plasma vitamin 
levels with the outcome of the clinical 
picture).The guiding question: What 
are the conclusions of recent studies 
regarding the relationship between 
serum Vitamin D levels and prognosis 
in patients infected with COVID-19?

Articles between 2019 and 2021 
were included in the English langua-
ge. Articles whose approach and theme 
were incompatible with the proposed 
theme of this study were excluded from 
the selection. The search was carried out 
between the months of December 2020 
and February 2021 in the PubMed, Me-
dLine Plus and Google Scholar data-
bases. The PRISMA method was used 
to prepare the integrative review. This 
method consists of a series of flowcharts 
and checklists that help authors to ela-
borate integrative reviews.15 The analy-
sis was done through a detailed reading 
of the selected articles, with their main 
points shown in a summary table.

RESULTS

To satisfactorily analyze the evidence 
regarding body Vitamin D levels and 
the outcome of patients infected with 
COVID-19, the review covers 7 articles, 
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5 of which are retrospective (71,5%) 
and two are retrospective (28,5%). The 
studies were carried out in different lo-
cations, distributed between 2 carried 

out in the United States (28,5%) and 5 
carried out in Europe (71,5%), all pu-
blished in English and during the year 
2020.

DISCUSSION

This review sought to identify whe-
ther there is accurate evidence in the 

TITLE STUDY OBJECTIVE TYPE RESULTS

Article  1 H. Lau. et 
al16. 2020. EUA

To determine the prevalence of patients with 
insufficient levels of Vitamin D in inpatients 

due to COVID-19 infection in an Intensive Care 
Unit.

Retrospective

The prevalence of patients with insufficient 
vitamin D levels among severe cases of 

COVID-19 infection is high. Among the asso-
ciations also found are arterial hypertension, 

obesity, male gender, previous coagulopathies 
and immunodeficiency.

Article  2 E. Hastie. 
et al17. 2020. 

United Kingdom

Determine whether the concentration 
of 25-hydroxyvitamin D (25 (OH) D) was 

associated with the risk of COVID-19 and 
explained the higher incidence of COVID-19 in 

blacks and South Asians.

Retrospective

The results do not support a potential link 
between vitamin D concentrations and the 

risk of COVID-19 infection, nor that the 
vitamin D concentration can explain ethnic 

differences in COVID-19 infection.

Article  3 Cédric 
Annweiler. et al18. 

2020. France

To determine by means of an experimental 
study whether the administration of Vitamin 
D boluses (Supplementation) to patients in-

fected with COVID-19 or about to be infected 
is effective in increasing survival.

Experimental

The administration of a bolus of Vitamin D to 
patients infected or about to be infected with 

COVID-19 resulted in less severe cases. Elderly 
patients had a better survival rate. Larger scale 
randomized and controlled tests are needed to 

firmly conclude the association between Vitamin 
D levels and increased patient survival.

Article  4 O. Melt-
zer. et al19. 2020. 

USA

Examine whether the pre-infection status 
of body Vitamin D levels correlates with test 

results for COVID-19.
Retrospective

Vitamin D deficiency was associated with an 
increased risk of COVID-19 infection. All par-
ticipants had their Vitamin D levels measured 

one year before they became infected. The au-
thors point out that randomized clinical studies 

are needed to determine whether interven-
tions in patients' Vitamin D levels can decrease 

the incidence of COVID-19 infection in them.

Article  5 A, Radu-
jkovic. et al20. 2020. 

Germany

Determine if there is an association between 
the status of Vitamin D in the body and the 

severity of manifestations by COVID-19.
Retrospective

The study demonstrated an association 
between vitamin D deficiency and symptom 
severity in patients with COVID-19. Patients 

with low levels of Vitamin D had a higher rate 
of hospitalization and needed more intense 
oxygenation. Disability was associated with 

increased risk of severe symptoms and death.

Article  6 Castillo et 
al21. 2020. Spain

Demonstrate the function of vitamin D on 
cells and tissues involved in the progression of 

COVID-19.
Experimental

The administration of calcifediol can improve 
serum vitamin D levels. In addition, it was 

seen in the study that among the 50 patients 
treated with calcifediol, only 1 had to be admit-

ted to the ICU, while of the 26 who were not 
treated, 13 required admission to the ICU.

Chart 1: Summary of articles divided according to authors, objectives, type of study and results.  
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medical literature regarding the rela-
tionship between body levels of Vitamin 
D and the prognosis of patients infected 
with COVID-19. Among the articles 
analyzed, the relationship between in-
sufficient levels of body Vitamin D and 
the presence of more severe symptoms 
among those infected is predominant. 
Among the 7 articles analyzed, a total 
of 6 (including experimental ones) de-
monstrated a positive correlation be-
tween adequate levels of Vitamin D and 
a better prognosis in patients. Other 
risk factors were also found among pa-
tients, including obesity, male gender, 
high blood pressure, coagulopathies and 
immunodeficiency as also demonstrated 
in a study conducted in Wuhan, China. 
23 In study 1, conducted in the United 
States, twenty patients with COVID-19 
had their serum levels of 25-hydroxyvi-
tamin D assessed. Vitamin D deficiency 
was present in 84,6% of patients who re-
quired ICU admission. Among the less 
severe patients, without the need for 
ICU admission, Vitamin D deficien-
cy was present in 57,1%. Surprisingly, 
100% of patients under the age of 75 
who required ICU admission had vita-
min deficiency. 

The results of the aforementioned 
study show a suspicion regarding the re-
levance of serum Vitamin D levels with 
the evolution of the disease, including 
the need for admission to the ICU or 
not. In study 2, carried out in England, 
the complete data were available for 
348.598 participants from the “UK Bio-
bank”, the database in which the resear-
ch was carried out. Of these, 449 had 
confirmed infection by COVID-19. 

The object of study was the serum con-
centration of Vitamin D among the par-
ticipants, exploring the possible associa-
tion between plasma levels and a greater 
chance of infection. 

The study authors suggest that Vita-
min D is unlikely to be the underlying 
risk factor seen in blacks and ethnic 
minorities seen in UK patients. They 
assess the effectiveness of Vitamin D 
supplementation as unlikely as an inter-
ventionist measure in patients infected 
with COVID-19. Study 3, carried out 
in Europe, analyzed 66 residents of a 
French nursing home, all infected with 
COVID-19. The intervention group 
was defined as the one containing par-
ticipants who received vitamin D su-
pplementation during infection or in 
recent pre-infection moments. The con-
trol group was formed by the remaining 
participants. The secondary results were 
the mortality rate and the Ordinal Scale 
of Clinical Improvement (OSCI) in the 
acute phase of the infection. 

The study concludes that elderly 
participants who received vitamin D 
supplementation during or just before 
COVID-19 infection had lower rates of 
complications and lower mortality ra-
tes. Vitamin supplementation proved to 
be an effective, accessible and tolerated 
treatment for cases of COVID-19. In a 
future perspective, preferably in stricter 
interventionist studies, more studies are 
needed to confirm the true effectiveness 
of vitamin supplementation as a treat-
ment for the disease, as well as its effec-
tiveness in prevention.

Conducted in the USA, study 4 pro-
posed to examine whether the vitamin 

D status of patients analyzed 1 year be-
fore the COVID-19 tests would be as-
sociated with the results of these tests 
for COVID-19. In this cohort study, 
489 patients were analyzed. Overall, 71 
participants (15%) tested positive for 
COVID-19. In the multivariate analy-
sis, the risk of the test being positive 
was associated with advanced age (up 
to 50 years), non-white race, and “pro-
bably deficient” vitamin D levels. Posi-
tive results were prevalent in 21.6% of 
participants with a “probably deficient” 
level, and in contrast to the prevalence 
of 12,2% in the group with a “probably 
sufficient” level. The relative risk of a 
positive test is 1,77 times higher in pa-
tients with a "probably deficient" level 
when compared to the "probably suffi-
cient" group, an increase in relative risk 
that is significantly statically relevant.

The results appear to support the 
hypothesis of the influential role of Vita-
min D in risk of infection by COVID-19, 
a conclusion also suggested in a study 
conducted in the United States that as-
sociates vitamin supplementation with 
shorter hospital stay. 24 Article 5 studied 
185 patients diagnosed with COVID-19 
and analyzed the status of vitamin D in 
each one to demonstrate the relationship 
of low levels of it with a higher rate of 
hospitalization and evolution with severe 
forms. A total of 41 (22%) patients were 
deficient (<12 ng/mL) and 118 (64%) 
patients had VitD levels <20 ng/mL. 
Thus, the highest proportion of hospita-
lized patients was deficient in Vitamin D 
(<12 ng/mL). The follow-up was 66 days. 
A total of 16 patients died and 23 patients 
required invasive mechanical ventilation. 

Article 7 Ilie et 
al22. 2020. United 

Kingdom

Demonstrate the anti-inflammatory and 
immunomodulatory action of vitamin D, with 

positive results in a study with influenza, coro-
navirus and other respiratory infections.

Experimental

In this study, the function of vitamin D as an 
immunomodulatory and anti-infectious hormone 
was demonstrated. It helps to inhibit the synthe-
sis of pro-inflammatory cytokines, such as TNF-α 
and INF-γ, as well as the development of chronic 
diseases. Low levels of vitamin D favor the pro-
duction of Th1 cytokines by the coronavirus, ea-
sily altering the respiratory epithelium. Whereas, 
high levels repress the recruitment of eosinophils 
and lymphocytes into the airway, attenuating the 

inflammatory response.
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The relationship between the presence of 
IL-6 (pro-inflammatory) and vitamin D 
deficiency was also noted, being one of 
the factors responsible for the worsening 
of COVID-19. Finally, the study conclu-
ded the association between VitD defi-
ciency and COVID-19 severity. Patients 
with Vitamin D deficiency had a higher 
rate of hospitalization and required more 
oxygen therapy.

Article 6 evaluated the relationship 
between vitamin D and the evolution 
to the Acute Respiratory Suffering 
Syndrome in patients infected with 
COVID-19. The study involved the 
participation of 76 patients admitted 
by COVID-19, of which 50 were tre-
ated with vitamin D and 26 were not 
treated. Of the 50, only 1 needed to be 
admitted to the ICU, while of the 26, 
13 required hospitalization. All patients 
treated with vitamin D were discharged 
without complications, the 13 who were 
hospitalized, 2 died and the others were 
discharged. Article 7 shows the anti-in-
flammatory and immunomodulatory 
role of vitamin D in the body, being 
responsible for decreasing the amount 
of pro-inflammatory cytokines, such as 
TNF-α, INF-γ, IL-6 and increasing anti-
-inflammatory cytokines, such as IL-10. 
In addition, it showed the relationship 

of high levels of vitamin D with less 
development of chronic diseases, such 
as multiple sclerosis, gastrointestinal 
inflammatory disorders and type 1 dia-
betes. Finally, the article shows evidence 
that high doses of vitamin D are associa-
ted with a reduction of sepsis and acute 
respiratory distress syndrome.

CONCLUSION

Given the mapped studies, there is a 
demonstration of the relationship invol-
ving the deficiency of this vitamin and 
susceptibility to acute respiratory tract 
infections, since calcitriol (One of the 
active forms of Vitamin D) receives sti-
muli from antimicrobial peptides in res-
ponse to viral and bacterial infections.

Patients with COVID-19 had a higher 
prevalence of insufficient vitamin D levels, 
related to increased ferritin and D-dimer 
(inflammatory status), especially hyper-
tensive and cardiac patients, obese, men 
and diabetics; which has led some studies 
to correlate disability with greater chances 
of complications, more severe symptoms 
and longer hospital stay. The correlation 
alone does not define with complete cer-
tainty that Vitamin D deficiency can be 
used as a treatment, requiring more ran-
domized clinical trials for this.  
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