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ABSTRACT

Introduction:  Severe  acute  respiratory
syndrome coronavirus-2 (SARS-CoV-2) is the
virus responsible for causing coronavirus
disease (COVID-19). Vitamin D has been
proposed as a potentially modifiable risk factor
that could influence the severity of COVID-19
infection. In the case of respiratory tract
infections, the failure of cellular damage
mechanisms and impaired oxygen diffusion can
lead to acute respiratory failure. This study
aimed to describe the effects of vitamin D levels
in COVID-19 patients.

Methods: A cross-sectional study was taken on
360 COVID-19 older than 18 years old
unrepeated  patients in  Dr.  Wahidin
Sudirohusodo Hospital and its network,
Makassar, South Sulawesi, Indonesia. Vitamin
D level was analyzed from blood. Age, gender,
body mass index (BMI), comorbidity, severity
degree of COVID-19, and vitamin D level are
also analyzed.

Results: According to the findings of the study,
several factors were identified to have notable
correlation with the severity of COVID-19
symptoms. However, the study did not establish
any connection between vitamin D levels and
the severity of COVID-19 symptoms.
Conclusion: Individuals affected by COVID-19
often have insufficient levels of vitamin D,
although the severity of symptoms experienced
by patients is not associated with their serum
vitamin D levels.
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INTRODUCTION

Severe  acute  respiratory  syndrome
coronavirus-2 (SARS-CoV-2) is the virus
responsible for causing coronavirus disease
(COVID-19). It has high transmission rate,
allowing it to spread worldwide rapidly.! As
of April 2022, the death toll due to COVID-
19 has exceeded 6.2 million cases.? COVID-
19 symptoms can range from mild to
moderate, severe, and even critical,
requiring intensive care and leading to
fatalities. Certain risk factors have been
identified that contribute to the severity of
COVID-19.3 These include advanced age,
obesity, and underlying health conditions
such as diabetes mellitus, hypertension,
cardiovascular disease, chronic lung disease,
and cancer.*

Vitamin D has been proposed as a
potentially modifiable risk factor that could
influence the severity of COVID-19
infection.® Research suggests that vitamin D
deficiency may be associated with various
systemic infectious diseases, including acute
respiratory infections.® Vitamin D has an
immunomodulatory effect on infections that
trigger cytokine storms.” In the case of
respiratory tract infections, the failure of
cellular damage defense mechanisms and
impaired oxygen diffusion can lead to acute
respiratory failure.®

However, studies examining the relationship
between vitamin D and COVID-19 in
Indonesia are still limited. Although there
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have been numerous observational studies
investigating the link between vitamin D
levels and the severity of COVID-19, more
research is needed to fully understand the
impact of vitamin D on COVID-19
outcomes in the Indonesian populations.

MATERIALS & METHODS

A cross-sectional study was taken on 360
COVID-19 more than 18 years old
unrepeated patients from June 2020 until
June 2021 in Dr. Wahidin Sudirohusodo
Hospital and its network, Makassar, South
Sulawesi, Indonesia. This study was
approved by the Research Ethics
Commission of the Faculty of Medicine,

Hasanuddin University (No:
145/UN4.6.4.5.31/PP36/2022).
STATISTICAL ANALYSIS
Demographic and clinical data were

collected. Age, gender, body mass index
(BMI), comorbidity, severity degree of
COVID-19, and vitamin D level are also
analyzed. Baseline data were descriptively
summarized, and the differences in each

variable between groups were calculated
using Chi-Square tests, Fischer-Exact tests,
and Mann-Whittney test. Significant values
were determined at p<0.05. All statistical
analyses were performed using the
Statistical Program for Social Sciences
(IBM SPSS 24, IL, USA).

RESULT

According to the findings of the study,
several factors were identified to have a
notable correlation with the severity of
COVID-19 symptoms (Table 1). These
factors include older age, male gender,
obesity, and the presence of comorbidities,
particularly hypertension and type 2
diabetes mellitus. However, the study did
not establish any connection between
vitamin D levels and the severity of
COVID-19 symptoms (Table 2, 3 & 4).
Furthermore, even among individuals with
comorbidities, there was no significant
distinction between the COVID-19 group
experiencing severe symptoms and those
with non-severe symptoms (Table 5).

Table 1. Patients Characteristic according to Severity of COVID-19

Variable Severity of COVID-19 [n (%)] (ng/mL) | p-value

Severe Non-severe

(N=90) (N=270)
Age (years) 57.34 +14.03 42.78 + 14.04 <0.001°
18-39 10 (11.1%) 136 (50.4%) <0.001*
40-59 36 (40.0%) 93 (34.4%) 0.409*
>60 44 (48.9%) 41 (15.2%) <0.001*
Gender
Male 62 (68.9%) 120 (44.4%) <0.001*
Female 28 (31.1%) 150 (55.6%)
Body mass index
Obesity 8 (8.9%) 3 (1.1%) 0.001%
Non-obesity 82 (91.1%) 267 (98.9%)
Comorbidity
Without comorbid 18 (13.4%) 187 (60.7%) <0.001*
Hypertension 44 (32.8%) 40 (13.0%) <0.001*
Diabetes mellitus type 2 | 39 (29.1%) 19 (6.2%) <0.001*
Cardiovascular disease | 14 (10.4%) 24 (7.8%) 0.465*
Chronic kidney disease | 9 (6.7%) 17 (5.5%) 0.786*
Chronic lung disease 0 (0.0%) 5 (1.6%) 0.329*
Liver disease 1 (0.7%) 0 (0.0%) 0.303*
Cerebrovascular disease | 2 (1.5%) 0 (0.0%) 0.091%
Malignancy 7 (5.2%) 13 (4.2%) 0.828*
Pregnancy 0 (0.0%) 3 (1.0%) 0.557*

*Chi-Square test; *Fisher-Exact test; *®Mann-Whitney test, bold p<0.05
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Table 2. Analysis of COVID-19 Risk Factors According to Serum Vitamin D Level

Variable Serum vitamin D level [25(OH)D] (ng/mL) | p-value
(Mean + SD) (Min-max)

Age (years)

18-39 22.04 + 8.50 21.0 (8.0-83.0) <0.001"

40-59 26.74 +£13.00 25.0 (8.0-126.0) 0.009"

>60 26.78 £ 9.57 25.0 (11.1-58.0) 0.012"

Gender

Male 27.86 +£12.23 25.2 (8.0-126.0) <0.001"

Female 21.76 £ 7.99 20.45 (8.0-63.0)

Body mass index

Obesity 27.36 £9.74 24.0 (13.0-44.0) 0.303"

Non-obesity 24.77 £10.82 23.0 (8.0-126.0)

Comorbidity

Without comorbid 23.78 £9.17 22.0 (8.0-83.0) 0.305"

Hypertension 25.68 + 14.46 22.95 (8.0-126.0) 0.671"

Diabetes mellitus type 2 | 24.23 + 9.86 23.0 (8.0-58.0) 0.875"

Cardiovascular disease 27.30+18.24 22.8 (10.0-126.0) 0.462"

Chronic kidney disease | 21.30 +7.38 22.35 (8.0-36.0) 0.197"

Chronic lung disease 33.80 +18.43 39.0 (9.0-56.0) 0.178"

Liver disease 24.60 24.60 0.772

Cerebrovascular disease | 31.00 + 5.65 31.0 (27.0-35.0) 0.155"

Malignancy 26.77 £7.55 25.55 (14.4-46.0) 0.084"

Pregnancy 17.86 +4.75 17.0 (13.6-23.0) 0.161"

SD = standard of deviation, min = minimal, max = maximal, *Mann-Whitney test, bold p<0.05

Table 3. Analysis of COVID-19 Severity According to Serum Vitamin D Level

Serum vitamin D level [25(OH)D] | COVID-19 severity p-value
Severe Non-severe
(ng/mL) (ng/mL)
Deficiency (<20 ng/mL) 16.10+3.22 | 16.07 +3.39 | 0.916*
Insufficiency (21-29 ng/mL) 24.58 £ 2.45 24.32 £2.59 | 0.558*
Sufficiency (=30 ng/mL) 40.60 +19.94 | 36.86 +8.85 | 0.964*

*Mann-Whittney test
Table 4. Analysis of COVID-19 Risk Factors According to Serum Vitamin D Level

Variable Serum vitamin D level [n (%0)] p-value

Deficiency Insufficiency Sufficiency

(<20 ng/mL)° | (21-29 ng/mL)° | (=30 ng/mL)*

(N=126) (N=144) (N=90)
Age (years) 43.15+16.27 46.29+14.83 51.21+13.77 <0.001*
18-39 68 (54.0%) 57 (39.6%) 21 (23.3%) <0.001*
40-59 32 (25.4%) 59 (41.0%) 38 (42.2%) 0.010*
>60 26 (20.6%) 28 (29.4%) 31 (34.4%) 0.020*
Gender
Male 38 (30.2%) 77 (53.5%) 67 (74.4%) <0.001*
Female 88 (69.8%) 67 (46.5%) 23 (25.6%)
Body mass index
Obesity 3 (2.4%) 3(2.1%) 5 (5.6%) 0.279*
Non-obesity 123 (97.6%) 141 (97.9%) 85 (94.4%)
Comorbidity
Without comorbid 79 (49.4%) 86 (48.3%) 40 (38.5%) 0.177*
Hypertension 30 (18.8%) 31 (17.4%0 23 (22.1%) 0.621*
Diabetes mellitus type 2 | 25 (15.6%) 16 (9.0%) 17 (16.3%) 0.106*
Cardiovascular disease 11 (6.9%) 17 (9.6%) 10 (9.6%) 0.623*
Chronic kidney disease | 9 (5.6%) 14 (7.9%) 3 (2.9%) 0.226*
Chronic lung disease 1 (0.6%) 1 (0.6%) 3(2.9%) 0.154*
Liver disease 0 (0.0%) 1 (0.6%) 0 (0.0%) 0.476*
Cerebrovascular disease | 0 (0.0%) 1 (0.6%) 1 (1.0%) 0.503*
Malignancy 3 (1.9%) 10 (5.6%) 7 (6.7%) 0.119*
Pregnancy 2 (1.3%) 1 (0.6%) 0 (0.0%) 0.467*

*Chi-Square test; “Kruskal-Wallis test, bold p<0.05

Table 5. Analysis of Serum Vitamin D Levels in Comorbidity According to COVID-19 Severity

Serum vitamin D level [25(OH)D] | COVID-19 Severity (ng/mL) | p-value
Severe Non-severe

With comorbid 26.45+15.28 | 26.07 £9.55 | 0.491*

Without comorbid 22.92+8.84 23.87£9.22 | 0.596*

*Mann-Whitney test
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DISCUSSION

The study revealed a significant association
between age and the severity of COVID-19.
The average age of patients with severe
COVID-19 (57.34 + 14.03 years) was
higher compared to those with non-severe
cases (42.78 £ 14.04 years). In the elderly
population, immune system dysfunction,
such as immunosensitization, can increase
susceptibility and the severity of clinical
manifestations of COVID-19.° This occurs
due to immunosenescence, which leads to
changes in immune function, exacerbates
inflammation, and contributes to multiorgan
failure.11?

Moreover, men exhibit higher susceptibility
to COVID-19 compared to women. When
considering the severity of COVID-19, there
is a significant difference. Men are more
commonly affected by severe cases, while
women tend to have a higher proportion of
non-severe COVID-19.1314

Obesity significantly influences the severity

of COVID-19, with obese individuals
experiencing more severe Ssymptoms
compared to those without obesity.!®

Conversely, individuals with non-obese
nutritional status are more likely to
experience milder COVID-19 symptoms.'®
In obesity, the presence of a large amount of
adipose tissue results in an increased
expression of the angiotensin receptor
blocker (ACE2), which serves as the
receptor for SARS-CoV-2. Consequently,
adipose tissue becomes a favorable host for
a large viral load, leading to increased viral
release.’18

This study indicates that every COVID-19
patient with severe symptoms has at least
one comorbidity. The most prevalent
comorbidities among COVID-19 patients in
this study were hypertension, type 2
diabetes mellitus, cardiovascular disease,
kidney failure, and malignancy. However,
only hypertension and type 2 diabetes
mellitus  demonstrated a  significant
relationship with the severity of COVID-
19_19—21

The mechanisms underlying the connection
between pre-existing hypertension and

COVID-19 have not been fully understood.
However, they may be related to endothelial
dysfunction and an imbalance in the renin-
angiotensin system (RAS). Patients with
diabetes mellitus are at a higher risk of
developing severe or critical COVID-19,
requiring intensive care unit (ICU)
treatment, and having a threefold increased
risk of death from COVID-19. SARS-CoV-
2 infection can complicate diabetes through
several mechanisms, including increased
glucose levels causing oxidative stress and
inflammation, binding to ACE2 and
damaging tissue, and inhibiting lymphocyte
proliferation due to hyperglycemia.??2*
Regarding vitamin D deficiency, this study
found that it was more prevalent among
younger individuals rather than older
individuals, contrary to previous studies
suggesting that vitamin D levels decrease
with age.® The relationship between age
and vitamin D levels has been extensively
investigated across different countries, with
older individuals being at higher risk of
vitamin D deficiency.?®

In terms of gender, the study found that
women were more likely to experience
serum vitamin D  deficiency and
insufficiency [25(OH)D] compared to men.
Possible mechanisms related to this
disparity include differences in sun
exposure patterns between genders.?"%8
When considering nutritional status, there
was no significant difference in serum
vitamin D levels between the obese and
non-obese groups in this study. These
results differ from previous studies that have
reported a relationship between vitamin D
deficiency and obesity. The variance may be
attributed to differences in sun exposure.2%3°
Vitamin D plays a crucial role in calcium
and bone homeostasis, as well as in the
immune system. It exhibits a broad range of
immunomodulatory, anti-inflammatory,
antifibrotic, and antioxidant effects. Vitamin
D has been shown to increase the
production of anti-inflammatory molecules
while reducing the production of pro-
inflammatory molecules.3! In this study,
COVID-19 patients in the severe group had
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a higher prevalence of non-deficient vitamin
D levels compared to those in the non-
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2022 Jul 20;46:1.
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