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Abstract:

Background: Coronavirus disease (COVID-19) is a systemic disorder caused by severe acute respiratory
syndrome corona virus (SARS-COV-2). No established curative treatment for this disease is yet invented.
Vitamin D deficiency (VDD) significantly facilitates in worsening COVID 19 infections. Till now, there is
no definite verification on its impact on COVID-19 infection.

Objective: To evaluate the relationship amid vitamin D-deficiency and severity of COVID-19 infection
and its outcome.

Methods: The present case-control study was conducted at a medical college hospital, Sylhet, Bangladesh.
Total 100 cases and 100 controls were enrolled. Patients categorization were formulated on the ground of
severity of COVID infection clinically and Vitamin D level at admission. The relationship among these two
categories with different variables was analyzed. All data were processed and analyzed by SPSS (statistical
package for social science) version 25.

Results: In this study the mean age was 58.46+14.50 years in COVID 19 patients (case group) and
41.96+5.66 years in control group. Majority (64%) was male and 36% was female among COVID 19
patients. Leading risk factor (64%) was DM (diabetes mellitus) followed by smoking (24%) and
hypertension (16%). Significant vitamin D deficiency was seen in case group (COVID 19) than control
group which was 37% and 22% respectively. Further observed, vitamin D insufficiency was also more in
case group (39%) than control group (31%). However, sufficient vitamin D levels were more in control
group than case group which was 47% and 24% respectively. The average vitamin D level was
24.10+11.30 in case group and 28.55+11.80 in control group which carried significant statistic value
(P<0.05). Thus, Vitamin D level was significantly associated with the COVID 19 disease severity evident
by 45.1 % deficiency in severe cases compared to 17.2% among the moderate cases.

Conclusion: This study shows the serum level of vitamin D was lower in patients with the COVID 19. It is
also found that vitamin D status is remarkably related to COVID-19 severity. Vitamin D supplementation
may have a vital role in limiting the impact of this pandemic. More clinical studies are demanded to
establish the relationship between COVID 19 patients and the serum level of vitamin D.
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The role of different vitamins and minerals in
regulation of immunity has been a time
demanding issue particularly in this COVID-19
era. One of the important micronutrients,
vitamin D has a role in facilitating both the
innate and adaptive invulnerableresponse®’ .
Given the fact, vitamin D deficiency is widely
common in all parts of the world.® Important
part of vitamin D in refereeing the invulnerable
structure response to infections including severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection.*

Vitamin D has an enormous impact on
pathogenicity, clinical presentation, outcome,
complications, and treatment of number of
diseases.” Sepsis  related death rates are
accelerated by vitamin D deficiency. Besides, a
recent  systematic  review  demonstrated
associations between vitamin D deficiency and
the chance of having breast, colon and prostate
cancer. Vitamin ~ D-mediated  characteristic
immunity is vital in host defenses to respiratory
tract pathogens through accelerated expression
of hCAP-18(human Cathelicidin Antimicrobial
Peptides). Previous studies reported, vitamin D
has some antiviral properties, and vitamin D
supplementation might reduce the risk of
respiratory infections.*

Vitamin D generally diminish the susceptibilities
of microbial infections and death by regulating
innate and adaptive immune response, and as a
result of its antiviral and anti-inflammatory
properties.® Vitamin D also has a paramount
consequence on intensifying the expression of
Angiotensin-converting enzyme 2(ACE-2),
which is an important receptor in the COVID 19
pathogenesis.” This micronutrient can also
intensify the expression of genes related to
antioxidation, regulate adaptive immunity, and
improves cellular immunity.'

Moreover, vitamin D Supplementation decrease
acute viral respiratory infections.!®There have
been several studies to find out the role of
vitamin D considering the mechanism of action,
particularly in the perspective of the COVID—19
disease but being in an area of uncertainty and
persistent point of attention.!'However, it is yet
to be evaluated, on a prospective basis and
considering possible confounding factors,
whether VDD or low 250HD levels are related
to the severity of COVID-19.!? Therefore, this

study is to evaluate the relationship of vitamin
D-deficiency with severity of COVID-19
infection and its outcome.

Materials and methods

This was a case-control study that took place in
the department of Medicine, Sylhet Women’s
Medical College Hospital, Sylhet, Bangladesh
from July 2021 to October 2021. Patients with
COVID 19 and non COVID 19 individuals who
met eligibility criteria were included in this
study. Total 200 participants were engaged
comprising 100 COVID -19 patients as case and
remainings were control. Subsequently, detailed
history taking that includes age, sex, duration of
disease, clinical symptoms, and vitamin D level
and other laboratory investigations were
recorded. Vitamin D level was estimated using a
chemiluminescence based immunoassay
analyzer. Data was collected on a self-
formulated data collection sheet. Vitamin D
level was ranked as deficiency 0 to <20 ng/ml,
insufficiency 20-<30 ng/ml, sufficiency 30-100
ng/ml, and potential toxicity >100 ng/ml.
According to WHO classification, COVID-19
infection was categorised into mild, moderate or
severe infection. Mild infection of COVID-19 is
defined as respiratory symptoms without
evidence of pneumonia or hypoxia, and
moderate or severe infection is with clinical and
radiological proof of pneumonia. In moderate
cases, SpO2 >90% on ambient room air while
one of the following two was mandatory to
define the cases severe is respiratory rate >30
breaths/min or SpO2 < 90% on room air.!* Data
analysis were performed on SPSS25 (SPSS inc.
Chicago, IL, USA). Descriptive analysis was
performed where means and standard deviations
values were presented for all continuous
variables, whereas numbers and  percentages
were used for categorical variables. Chi-square
test was also used. Significance level was set at
<0.05.
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Category Defination

Mild Respiratory symptoms  without
evidence of pneumonia or hypoxia

Moderate | Clinical and radiological proof of
pneumonia with SpO2 >90% on
ambient room air

Severe Clinical and radiological proof of
pneumonia with respiratory rate
>30 breaths/min or SpO2 < 90%
on room air

Results

The mean age was 58.46+14.50 years in COVID
19 patients (case group) and mean age was
41.96+5.66 years in the control group. Majority
(64%) was male whereas 36% were female
among the COVID 19 patients. In contrast, 58 %
male and 42% female participated as control
(Table I). Leading (64%) risk factors were
diabetes mellitus (DM) followed by (24%)
smoking and (16%) were hypertension (HTN)
(Table III). Most prominent presenting
symptoms of COVID 19 patients were fever
(92%) and cough (84%), However; least
common manifestation was diarrhea (7%).
Significant vitamin D deficiency was noticed in
the case group (COVID 19) than the control
group which was 37% and 22% respectively. It
is also noticeable that vitamin D insufficiency
was more in case group than control group, 39%
and 31% respectively. However, sufficient
vitamin D levels were more in the control group
(47%) than the case group (24%). The average
vitamin D level was 24.10+11.30 in the case
group and 28.55+11.80 in the control group
which was statistically significant (P< 0.05)
(Table V). Vitamin D deficiency was 45.1 % in
severe cases compared to 17.2% among
moderate cases (Table VI). It is also noticible
that mortality is more in Vitamin D deficiency
group in comparison to insuffiency group that is
75% and 25.5% respectively (Table VII).
Therefore, it could be concluded that vitamin D
status is remarkably related to COVID-19
severity and vitamin D sufficiency might have a
high survival among moderate and severe covid
19 sufferers.

Table I: Demographic characteristics of the
study subject (n=200)

Characteristics Case Control P
(n=100) (n=100) value
Age in years No % No %
21-30 5 5 30 30 0.001
31-40 12 12 24 24
41-50 7 7 20 20
51-60 31 31 10 10
>60 45 45 16 16
Mean+SD 58.46+14.50 | 41.96+15.66
Sex
Male 64 64 58 | 58 0.219
Female 36 36 42 | 42

Data were analyzed using chi-square test

Table II: Symptoms of covid 19 patients
(n=100)

Symptoms Frequency Percentage
(%)

Fever 92 92

Cough 84 84
Breathlessness 62 62
Diarrhea 7 7
Headache 15 15

Malaise 44 44

Fatigue 51 51

Table III: Risk factor of covid 19 patients
(n=100)

Risk factor Frequency Percentage
(%)

Diabetes

mellitus 64 64

Systemic

hypertension 16 16

COPD 1 1

CKD 3

IHD 6 6

Smoking 24 24
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Table IV: Severity of the covid 19 patients

(n=100)

Severity Frequency Percentage
(o)

Moderate 29 29.0

Severe 71 71.0

Table V: Vitamin D level of the study subject

(n=200)
Vitamin D Case Control P
level (n=100) (n=100) value
No % No %

Deficiency 37 37 22 22

Insufficiency | 39 39 31 31 0.002

Sufficient 24 24 47 47

Mean+SD 24.10£11.30 | 28.55+11.80

Data were analyzed using chi-square test

Table VI: Association of of vitamin D level and
severity of Covid 19 patients (n=100)

Vitamin D Moderate Severe P
level (n=29) (n=71) value
No % %
No

Deficiency 5 17.2 | 32 45.1 0.009
Insufficiency | 12 414 | 27 38.0
Sufficient 12 414 | 12 16.9
Mean+SD 26.87£12.64 | 23.37£10.71

Data were analyzed using chi-square test

Table VII: Association of vitamin D level and
outcome of Covid 19 patients (n=100)

Vitamin D Survived Died P

level (n=96) (n=4) value
No % No %

Deficiency 31 34.4 3 75.0 0.017

Insufficiency | 38 39.6 1 25.5

Sufficient 24 25.0 0 00

Mean+SD 25.17+10.41 26.62+1.87

Data were analyzed using chi-square test

Discussion

The theatrical development of COVID 19
pandemic along with its advanced illness and
mortality rates, urged us to examine the possible
indicators leading to severe medical outcomes.'?
The Vitamin D might have variable effects on
multiple organs and plays an vital role as
immunomodulator, antiviral and anti-
inflammatory."  Vitamin D, through its
autophagy method via acidification of
endolysosomes also accelerate the degradation
of corona virus."> This COVID 19 infection
hinders the formation of ACE2 receptors
whereas vitamin D stimulates ACE2. It can also
adhere to SARS-CoV-2 and negate it to get in
contact with ACE2 receptors. !¢

This study exhibits; the mean age was
58.46+14.50 years in COVID 19 patients (case
group) and 41.96+£5.66 years in the control
group. Maximum patients were >60 years. This
finding was also consistent with other
studies.!”!® Teama et al. reported that the
average age was 50 years.!” According to the
data, the older group of population worldwide
were the mostly sufferers from COVID 19 in
majority of countries.'

This study demonstrates that the majority were
male (64%) whereas 36% were female in
COVID 19 patients (case group). Therefore, the
finding of the study is in well agreement with
the interpretation of the other research works*"
Several studies reported differences in the
immune system could also explain why severe
COVID-19 is much more common in men than
in women. %1718

In the current study we found the predominant
symptoms were fever (92%) then cough (84%),
shortness of breath (62%), fatigue (51%) and
malaise (44%). In previous studies, cough and
fever were globally regarded as main factors.'”!®
and in consideration of symptom factors, cough

were the main symptoms of severe COVID-19.
18,19,20

In this study major (64%) risk factors were DM
followed by (24%) smoking and (16%) HTN.
Diabetes and hypertension were significantly
linked to COVID-19 severity and mortality in
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the Nimavat et al study.” Changes on glucose
homeostasis, immunological status,
inflammation and stimulation of the RAAS
(renin—angiotensin—aldosterone system) are all
possible pathogenetic linkages between COVID-
19 and diabetes mellitus.?"*> More than a half
(58%) of severely ill COVID-19 patients
admitted to Critical Care Department in the
United States were having diabetes mellitus that
is demonstrating a link between severe COVID-
19 and diabetes mellitus.?*?* Elder population
group, people with hypertension were associated
with severe COVID-19.2¢ In another Chinese
study, mortality in COVID-19 was apparently
high among the hypertensive patients (48 %).%’
In this study, vitamin D deficiency was noticed
significantly in the case group (COVID 19) than
the control group which was 37% and 22%
respectively. It also spotted that vitamin D
insufficiency also was more in case group than
control group, 39% and 31% respectively. But
sufficient vitamin D levels were more in the
control group (47%) than the case group (24%).
The average vitamin D level was 24.10+11.30 in
the case group and 28.55+11.80 in the control
group which were statistically significant
between two groups (P<0.05). These findings of
the this study were also consistent with similar
kind of previous studies.!”!%1?

In this study, Vitamin D level was greatly
related with the severity of COVID 19 disease.
The deficiency was 45.1 % in severe cases
compared to 17.2% among moderate cases. The
results of the study are in well agreement with
the interpretations of the other research
works.!>17:1920 In a study by Ye et al. observed a
large proportion of the patients with Vitamin D
deficiency among severe diseases compared to
mild to moderate disease. An Indian cross
sectional study among patients with COVID 19
infections described 58.97 % of patients with
Vitamin D deficiency and 89.1 % with
insufficiency.”® Similar type of other case-
control study infers significant association
between VDD and severe COVID-19
infection.?*3°

In this study patients who were also with low
level of vitamin D level which was consistent
with Nimavat et al. "Previous European studies

reported vitamin D insufficiency was linked to
death from COVID-19 in that countries.>! From
another study, Munshi et al. showed that patients
with poor prognosis had very low Vitamin D
level.

Many studies and trials have been enrolled
worldwide to establish the benefits of Vitamin D
in COVID-19 patients. These results would be
supportive  towards  establishing  further
strategies. However, existing evidence favours
that COVID-19 patients had low levels of
Vitamin D. Therefore, supplementation of
Vitamin D in COVID-19 patients may play a
vital role to halt the progression of disease and
in reduction of mortality and might create a new
era of prevention and treatment of COVID-19.

Conclusion

This study shows low serum level of vitamin D
in COVID 19 patients which was statistically
significant. It is also reflected that vitamin D
deficiency was more common in severe COVID
19. Thus, from this presented study, the
inference could be drawn that there is a relation
between vitamin D deficiency and severity of
COVID 19. Nevertheless, those who develop
COVID-19, should be screened for Vitamin D
and proper treatment should be given
accordingly.
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