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INTRODUCTION
A new coronavirus, which emerged in China in December 
2019 (severe acute respiratory syndrome coronavirus 2, SARS-
CoV-2), has led to a severe acute respiratory syndrome (coro-
navirus disease 2019, COVID-19) whose severity of symp-
toms has been linked to different biological risk factors, such 
as diabetes, hypertension, cardiovascular diseases, cancer, and 
cerebrovascular diseases1.

Although Hastie et al. did not confirm the association 
between lower plasma vitamin D rules and the risk of SARS-
CoV-2 infection, several other studies associated vitamin D 
with less clinical severity and positive testing for COVID-19 
(MELTZER et al., 2020)2-4. Moreover, vitamin D has a pro-
tective effect on the alveolar epithelium and reduces damage 
to the alveolar capillaries, preventing severe acute respiratory 
syndrome (SRAG)5.

In addition to COVID-19 having a lower incidence in 
children and pregnant women, several studies have demon-
strated protective effects, less inflammation and an association 
of higher concentrations of vitamin D, and lesser chances of 
infection by SARS-CoV-23,4,6. To our knowledge, there are no 
reports of this type of study in Brazil nor of the assessment 
of serum levels of vitamin D in health care professionals who 
work with patients or clinicians diagnosed with COVID-19. 
This study aimed to evaluate the serum concentration of vita-
min D in health care professionals who work directly with 
patients or their biological samples from a tertiary hospital in 
the Northeast region, Brazil.

METHODS
We analyzed 596 health care professionals at Hospital das 
Clínicas, Universidade Federal de Pernambuco (HC-UFPE). 
Blood samples were obtained from October to November 
2020 for the measurement of serum vitamin D, which was 
performed using the Architect 25-OH Vitamin D Kit (Abbott 
Diagnostics, United States), using the chemiluminescent 
microparticle immunoassay methodology. Data related to 
participants, i.e., sex and age were obtained. In parallel with 
the dosage of vitamin D, we also performed tests for SARS-
CoV-2 infection through qualitative immunochromato-
graphic tests for the detection of immunoglobulin G (IgG) 
antibodies against the virus (COVID-19 IgG ECO test-ECO 
Diagnóstica, Brazil).

As recommended by the consensus of the Brazilian Society 
of Clinical Pathology/Laboratory Medicine and Brazilian Society 
of Endocrinology and Metabolism, the reference values for 
vitamin D were stratified according to age and clinical condi-
tions: >20 ng/mL, a desirable value for a healthy population 
(up to 60 years of age); between 30 and 60 ng/mL, the recom-
mended value for at-risk groups such as elderly people, preg-
nant women, breastfeeding women, patients with syndromes 
related levels of vitamin D; and above 100 ng/mL, the risk of 
toxicity and hypercalcemia7. 

Descriptive statistics were revised for the variables. A com-
parison was made between vitamin D levels and serologi-
cal reactivity with SARS-CoV-2-IgG. The Fisher’s exact test 
was used for qualitative variables and the Student’s t-test for 
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continuous variables. The normal distribution of continu-
ous variables was verified using the Shapiro-Wilk normal-
ity test. The differences were considered statistically signif-
icant when p<0.05. All statistical analyses were performed 
using SPSS Statistics software, version 25 for Windows 
(IBM Corporation, United States). This study was approved 
by the Ethics Committee of the Health Sciences Centre of 
Universidade Federal de Pernambuco on October 16, 2020 
with protocol number 38060620.6.0000.5208.

RESULTS
Out of the 596 health care professionals who worked directly 
with patients diagnosed with COVID-19, the majority were 
females (n=451, 76%), and a high serological reactivity for 
SARS-CoV-2 IgG (n=250, 42%) was detected. The serum 
dosage of vitamin D was carried out in 571 health care work-
ers, out of which 492 (86.2%) health care workers had levels 
considered desirable (>20 ng/mL). Our findings demonstrate 
an association between vitamin D insufficiency (≤20 ng/mL) 
in females and people under the age of 50 years (p<0.001) 
(Table 1). There was a statistical association between serolog-
ical reactivity for SARS-CoV-2 and health care workers over 
50 years old (p<0.001) (Table 2). Regarding the relationship 
between serum vitamin D levels and the presence of IgG 
antibodies to SARS-CoV-2 in the asymptomatic health care 
professionals evaluated, we found that there was an inverse 
relationship between the serological reactivity to the virus 
and the levels of vitamin D, that is, health care professionals 
who were tested positive for SARS-CoV-2 had higher serum 
vitamin D levels.

DISCUSSION
We found that there was an inverse relationship between the 
serological reactivity to the virus and the levels of vitamin D, 
that is, health care professionals who were tested positive for 
SARS-CoV-2 had higher serum vitamin D levels. This result 
is the opposite of that observed by Meltzer et al. and Kaufman 
et al. in individuals in the United States4,6. Meanwhile, Hastie 
et al. showed no statistical association between serum vitamin 
D levels and serological reactivity to SARS-CoV-2 in indi-
viduals tested in the United Kingdom2. In addition, Murai 
et al. demonstrated, in a clinical trial conducted in Brazil with 
patients admitted to a hospital in a moderate or severe state 
of COVID-19, that a single dose of 200,000 IU of vitamin D 
did not interfere in mortality, length of stay in the hospital, 
the number of admissions to the intensive care unit, or the 
need for mechanical ventilation when compared with placebo8.

Our findings demonstrate an association between vitamin 
D insufficiency (≤20 ng/mL) in females and people under the 
age of 50 years. Meltzer et al. also showed an association of 
lower serum vitamin D levels and the age of <50 years6; how-
ever, the same was not evidenced for females. There was a statis-
tical association between serological reactivity for SARS-CoV-2 
and health care workers over 50 years old (p<0.001) (Table 2). 
This result is important, as it illustrates a greater susceptibil-
ity of older health care professionals to viral infection, which 
causes greater concern since it is known that older individuals 
may be more prone to more severe symptoms of the disease.

One of the limitations of this research was the fact that, although 
the individuals evaluated were asymptomatic in the period of sero-
logical diagnosis, there were no data available regarding the results 
of RT-PCR tests for SARS-CoV-2 in these professionals in the 
months before the research. Due to the less data available about 
the action of vitamin D in COVID-19 and some of them have 
conflicting results or have different study designs and populations, Table 1. Characteristics of health care professionals related 

to the concentration of serum levels of vitamin D.

IgG: immunoglobulin G; COVID-19: coronavirus disease 2019.

Vitamin D

≤20 ng/mL >20 ng/mL p-value

Sex (n=569)

Female 58 374 <0.001

Male 21 116

Age (years) (n=569)

≤50 76 403 <0.001

51–64 08 82

Point of care test IgG COVID-19 (n=571)

Reagent 28 211 <0.001

Non-reagent 51 281

Rapid test IgG COVID-19

Reagent Non-reagent p-value

Sex (n=594)

Female 190 261 1.00

Male 59 84

Age (years) (n=578)

≤50 195 288 <0.001

51-64 47 48

Table 2. Characteristics of health care professionals related 
to the serological results of IgG for SARS-CoV-2.

IgG: immunoglobulin G; SARS-CoV-2: severe acute respiratory syndrome 
coronavirus 2; COVID-19: coronavirus disease 2019.
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it is necessary to carry out studies that are better designed to eval-
uate the role of vitamin D in preventing viral infection.

CONCLUSIONS
Our results demonstrated an association between low serum vita-
min D concentrations and nonreactive serological testing for viral 
infection. However, it appears that there are conflicting results in 
the literature on the role of vitamin D in decreasing the chances 
of infection or progression to more severe symptoms by SARS-
CoV-2. Thus, other clinical trials are required to understand the 
real role of vitamin D supplementation, either in preventing 
infection or decreasing the progression to more severe symptoms.
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