Research Article

Evaluation the level of vitamin D and its relationship with
clinical symptoms in patients with COVID-19 referred to

the medical center in Bam city

Bestimmung des Vitamin-D-Spiegels und seiner Beziehung zu klinischen
Symptomen bei Patienten mit COVID-19, die in das medizinische

Zentrum der Stadt Bam uberwiesen wurden

Abstract

Background: Vitamin D is a steroid hormone that protects against viral
infections by influencing innate and adaptive immune responses. The
effectiveness of vitamin D3 supplementation in COVID-19 is unknown.
The study’s goal was to elucidate the relationship between blood vitamin
D levels and COVID-19 clinical outcomes by examining the effect of a
single high dose of vitamin D3 on the length of hospital stay in COVID-19
patients.

Methods: The descriptive, retrospective study was performed from
March to May 2021 at a referral center for patients with COVID-19, in
Bam, Iran. A checklist consisting of demographic variables was used to
gather data, and laboratory assessments of serum 25(0OH) D were
evaluated and documented. The connection between serum vitamin D
and patient clinical outcomes was investigated after patients were given
a single oral dose of 200,000 IU of vitamin D3.

Results: 71 COVID-19 patients were treated. Radiological results did
not change substantially amongst individuals with various levels of
25(0H)D. After a single dosage of vitamin D3, mean blood levels of
25-hydroxyvitamin D increased considerably and the need for intubation
and SpO, decreased, and as did the respiratory rate in patients requiring
hospitalization due to COVID-19.

Conclusion: A single administration of 200,000 IU of vitamin D3 signi-
ficantly reduced the severity of COVID-19.
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Zusammenfassung

Hintergrund: Vitamin D ist ein Steroidhormon, das vor Virusinfektionen
schitzt, indem es die angeborene und die adaptive Immunantwort be-
einflusst. Die Wirksamkeit einer Vitamin-D3-Supplementierung bei
COVID-19 ist unbekannt. Ziel der Studie war es, den Zusammenhang
zwischen dem Vitamin-D-Blutspiegel und der Gabe einer einzelnen hohen
Vitamin-D3-Dosis auf die Krankenhausaufenthaltsdauer bei COVID-19-
Patienten zu untersuchen.

Methode: Die deskriptive, retrospektive Studie wurde von Marz bis Mai
2021 in einem Referenzzentrum fir Patienten mit COVID-19 in Bam,
Iran, durchgefthrt. Zur Datenerfassung wurde eine Checkliste mit de-
mografischen Variablen verwendet und der Serumspiegel von 25-Hydro-
xyvitamin-D (25(0H)D) bestimmt und dokumentiert. Untersucht wurde
die Assoziation zwischen Serumspiegel von Vitamin D und klinischen
Ergebnissen. Die Patienten erhielten eine orale Einzeldosis von
200.000 IE Vitamin D3.

Ergebnisse: Es wurden 71 COVID-19-Patienten behandelt. Die radiolo-
gischen Ergebnisse veranderten sich bei Personen mit unterschiedlichen
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25(0H)D-Werten nicht wesentlich. Nach einer Einzeldosis Vitamin D3
stieg der mittlere Blutspiegel von 25-Hydroxyvitamin D erheblich an.
Dadurch wurden die Notwendigkeit einer Intubation herabgesetzt und
der Sauerstoffpartialdruck sowie die Atemfrequenz bei Patienten, die
aufgrund von COVID-19 hospitalisiert worden waren, signifikant verbes-

sert.

Schlussfolgerung: Durch einmalige Verabreichung von 200.000 IU Vita-
min D3 wurde die Erkrankungsschwere von COVID-19 deutlich verbes-

sert.

Schliisselworter: Vitamin D, Covid-19, Ausgang, Pandemie

Introduction

Because no suitable and effective therapy for COVID-19
has been developed, it is critical to identify persons who
are at high risk of infection and those with a high risk of
experiencing the severe form, as this allows suitable
preventative actions to be implemented for these individu-
als. In addition, given the high number of COVID-19 pa-
tients and the collapse of many nations' healthcare sys-
tems, identifying patients who are at high risk of requiring
intensive care unit (ICU) services can aid in improved
patient triage and resource allocation [1].

Vitamin D is a hormone that controls both adaptive and
innate  immune responses [2]. The receptors for
25-hydroxyvitamin D (25(0H)D), the major metabolite of
vitamin D in circulation, are expressed on macrophages
(and dendritic cells) and are known to regulate transcrip-
tion, including some genes encoding antimicrobial pep-
tides, and may play a role in the prevention of respiratory
infections. 25-hydroxyvitamin D is known to stimulate the
production of the angiotensin-converting enzyme 2 (ACE-
Il) in the renin-angiotensin pathway, which has been found
to be downregulated by SARS-COV-2. A lack of vitamin D
has been linked to an increased risk of respiratory tract
infections [3]. Some studies have discovered a link
between vitamin D and COVID-19 severity and mortality,
which is thought to be due to vitamin D's anti-inflammat-
ory actions inhibiting a cytokine storm, a recognized
pathogenic mechanism of acute respiratory distress
syndrome development [4], [5]. However, concerns about
residual confounding and a lack of mechanistic hypo-
theses for the correlation of vitamin D deficiency with
negative COVID-19 results necessitate more research.
Overall, data show that high vitamin D levels are related
to a lower likelihood of negative COVID-19 outcomes, in-
dicating that vitamin D may have a positive role in pre-
venting or ameliorating the course of COVID-19 [6].

For the treatment and prevention of COVID-19 disease,
cholecalciferol (vitamin D3) or calcifediol (25(0H)D) as
biochemically active vitamin D metabolites have been
recommended [2]. Several studies have been conducted
to see whether vitamin D administration can lower
COVID-19 susceptibility or severity. It has been shown
that persons who receive vitamin D supplements have
fewer respiratory tract infections. However, vitamin D’s
immune-modulatory action is likely to be observed at
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25(0H)D levels that are greater than those necessary for
its skeletal effects [7].

Findings imply that adequate vitamin D levels may prevent
COVID-19. After months of research, one of the most hotly
debated subjects is the significance of vitamin D in the
prevention or treatment of COVID-19 [8]. Two ecological
studies published recently found inverse relationships
between national estimates of vitamin D status and the
COVID-19 incidence and death in European nations [9],
[10].

Considering the high prevalence of vitamin D deficiency
in Iran [11] as well as the high mortality rate associated
with COVID-19 in Iran, the current study investigated the
blood content of vitamin D and its connection with clinical
symptoms in COVID-19 patients admitted to Pastor hos-
pital in Bam, Iran, following disease diagnosis by identify-
ing viral nucleic acid using RT-PCR.

Materials and methods

Study population

This study comprised consecutive individuals with
COVID-19 who were admitted to Pastor hospital (Bam,
Iran) between March 17" and May 31%, 2022, with com-
plete vitamin D measurements at admission [12]. The
subjects were initially examined in triage and required
either ambulatory or in-hospital treatment. According to
National Institute of Health guidelines, all patients had
moderate to severe illness (moderate illness: evidence
of lower respiratory illness during clinical examination or
imaging, with an oxygen saturation (Sp0O,) of 94% on air;
severe illness: SpO, of <94% on air, a ratio of arterial
partial pressure of oxygen to fraction of inspired oxygen
(Pa0,:Fi0,) of <300 mm Hg, respiratory frequency
>30 breaths per minute, or lung infiltrates >50%). A
medical history, anthropometric measures, and laboratory
testing, including 25 hydroxyvitamin D, were also ac-
quired. To record the outcomes of each patient's hospi-
talization, the electronic files of each patient were
checked. The illness was approached in accordance with
Iran National Health guidelines, which were derived from
WHO principles. Patients under the age of 18 and preg-
nant women were excluded.
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Table 1: Comparison of clinical features of patients with COVID-19

Variable N Mean *SD p-value
General features
SEX Male 36 33.16+17.850 0.628
Female 35 31.28+14.460
Habitat Kerman 51 31.64+£15.904 0.626
Sistan 20 33.75+17.188
Vaccinated Yes 51 33.58+16.29 0.502
No 14 30.21+£17.51
COVID-19 Test Positive 27 32.62+18.727 0.875
Negative 44 32+14.627
PO2 >93 7 27.71+18.580 | 0.440
<93 64 32.73+15.98
CT scan Yes 64 32.15+16.473 | 0.822
No 2 29.50+9.192
Respiratory rate <5 0 - 0.692
5<x<10 0 -
10<x<14 1 20
14<x<18 5 41.20+11.734
18<x<22 32 31.03+17.336
22<x<28 28 34.75+15.262
28< 5 19.40+£11.928
Early symptoms
Fever Present 41 32.92+16.700 0.679
Absent 30 31.30+15.671
Cough Present 31 34.77+15.422 0.248
Absent 40 30.27+16.668
Joint ache Present 23 36.34+16.91 0.140
Absent 48 30.27+15.613
Respiratory distress Present 29 29.13+14.327 0.181
Absent 42 34.38+17.183
Treatments
Remdesivir intake Yes 62 32.01£15.653 0.763
No 9 33.77+20.474
Actemra intake (Tocilizumab) Yes 19 29.52+11.027 0.397
No 52 33.23+17.681
Dexamethasone Yes 58 32.87+16.418 0.485
No 13 29.38+15.354
Vitamin D intake Yes 37 35.35+17.055 0.091
No 34 28.85+14.672
Remdesivir+ Favipiravir intake Yes 62 32.01£15.653 0.763
No 9 33.77+20.474
Remdesivir+ Dexamethasone Yes 66 32+15.963 0.654
No 5 35.40+20.622
Actemra+ Dexamethasone intake Yes 61 32.37+£16.231 0.861
No 10 31.40+16.694
Remdesivir+ Dexamethasone+vit D Yes 63 32.46+£16.200 0.749
intake No 8 30.50£17.012
Actemra + Dexamethasone+vit D intake Yes 66 32+15.966 0.654
No 5 20.622
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Ethical considerations

The study protocol was approved by the Ethics Committee
of Bam University of Medical Sciences (code of ethics:
IR.MUBAM.REC.1400.003) in accordance with the Hel-
sinki Declaration’s ethical standards. All patients provided
written informed permission, and their information was
kept confidential.

Laboratory and clinical measurements

Patients with suspected COVID-19 reported fever,
rhinorrhea, sore throat, cough, and likely respiratory dis-
tress, especially if they had a positive history of close
association with a strongly suspected or proven COVID-19
patient or a travel history to a COVID-19-affected nation
or city. The disease was detected using both throat- and
nose-swab samples, as well as clinical symptoms, a chest
exam, laboratory results, and a reverse-transcription
polymerase chain reaction (RT-PCR) test. Based on the
evidence or description in the medical records, two expe-
rienced radiologists assessed any remarkable radiological
findings.

Clinical variables and laboratory measures were obtained
at the time of initial evaluation. Physical examination in-
cluded pulse oximeter saturation (Sp0O,), respiratory rate,
temperature and chest CT scan. Laboratory measure-
ments included white blood cell (WBC) count, neutrophil
count, lymphocyte count, blood urea nitrogen (BUN),
D-dimer, C-reactive protein (CRP) and partial throm-
boplastin time (PTT). After transferring the blood samples
to the laboratory, they were incubated at 37°C for
1-2 hours and then centrifuged at 4,000 RPM for
3 minutes. The obtained serum was separated and
analyzed for the serum level of vitamin D using an ELISA
(enzyme-linked immunosorbent assay) kit (Pars Azmoun
business) via.

Vitamin D cut-off

In this case, according to most of the studies [13], the
following vitamin D cut-off positions were considered:
Vitamin D sufficiency 25(0OH)D concentration >30 ng/mL,
Vitamin D insufficiency 25(0H)D concentration=20-30
ng/mL, and Vitamin D deficiency 25(0OH)D level
<20 ng/mL.

Study interventions

A single oral dose of 200,000 IU of vitamin D3 mixed in
a 10-mL peanut oil solution was given to all patients. This
dosage is within the recommended range for treating
people with 25-hydroxyvitamin D insufficiency [14]. The
primary outcome was hospital length of stay, which was
defined as the total number of days patients were
hospitalized from the time they received vitamin D3 to
the time they were discharged. The criteria for patient
discharge were as follows: no need for supplemental
oxygen in the previous 48 hours, no fever in the previous

72 hours, oxygen saturation >93% without supplemental
oxygen, and no respiratory distress. The secondary out-
comes were mortality, defined as the number of patients
who died during hospitalization, the number of patients
admitted to the intensive care unit, the number of pa-
tients who required mechanical ventilation and the dura-
tion of mechanical ventilation, and serum levels of 25-
hydroxyvitamin D (20 and 40 ng/ml).

Statistical analysis

Data were analyzed using descriptive statistics (e.g,., fre-
quency tables, mean and standard deviation) as well as
analytical tests (e.g., Chi-squared, Pearson’s correlation
coefficient test, independent t-test and Poisson regres-
sion), using SPSS version 27. The probability level of <0.5
was considered to be statistically significant (p<0.05).

Results

Seventy-one patients with a mean age of
58.2+18.34 years were enrolled, of whom 36 (50.7%)
were males. The main clinical presentation was fever
(57.7%) followed by cough and respiratory distress. The
mean saturation at arrival was 88.3 (STD: 4.78). The
summary of the clinical, para-clinical characteristics of
the patients, and association with vitamin D levels are
presented in Table 1, Table 2, and Table 3. To determine
the effectiveness of vitamin D tablets using Poisson re-
gression, the relationship between taking these tablets
and hospitalization time was measured. Accordingly, pa-
tients who did not take vitamin D tablets were
-0.15 times more likely to be hospitalization time than
patients who took the Vitamin D pill (Table 4). But as
shown in Figure 1, after the tenth day, the percentage of
people who took vitamin D decreased. Therefore, the
results show that vitamin D tablets are effective in accel-
erating the recovery of COVID-19 disease.

Discussion

In this study, we provide the experimental data comparing
the effects of vitamin D supplementation on the recovery
of COVID-19 patients. After being diagnosed with
COVID-19 and measuring the level of vitamin D, all people
who came to the hospital received a vitamin D supple-
ment. Vitamin D insufficiency/deficiency is widespread
in the population, and several articles have shown that
vitamin D deficiency is associated with serious diseases
COVID-19 [15], [16], [17].

Many researchers report that vitamin D deficiency is as-
sociated with increased severity of COVID-19 disease,
from asymptomatic to symptomatic to respiratory failure,
need for mechanical ventilation and death. In the study
by Radujkovic et al. [18], the mean vitamin D level in
hospitalized patients was 36.5 nmol/L, while in our study,
the average vitamin D level is 32.22 nmol/L. People with
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Table 2: Relationship between vitamin D and laboratory findings in patients with COVID-19.

Feature p-value
Age 0.427
Fever degree 0.512
D-dimer 0.568
WBC 0.361
Neutrophil 0.846
Lymphocyte 0.702
Urea 0.303
CR 0.902
BS 0.689
PTT 0.623

Table 3: Comparison of the results of taking vitamin D tablets in patients with COVID-19

Variable Total (%) | YES (%) | NO (%) | p-value

Intubation Yes 97.5 34.3 65.7 0.042
No 25 21.7 78.3

PO2 >93 61.9 28.7 71.3 0.000
<93 38.1 42.5 57.5

CT scan Yes 97.7 35.2 64.8 0.002
No 23 14.3 85.7

Respiratory rate <5 0.0 0 100 0.000
5<x<10 0.0 0 100
10<x<14 1.2 14.3 85.7
14<x<18 6.6 27 73
18<x<22 55.1 315 68.5
22<x<28 28.3 40.2 59.8
28< 8.7 37.7 62.3

Table 4: Relationship between vitamin D tablets and length of hospital stay in patients with COVID-19

Variable N B* Exp(B)** p-value
Vit D No 1565 -0.15 | 0.85(0.82-0.89) 0.000
Yes 805 Ref - -

*The regression coefficient indicating the direction and magnitude of the
relationship between the variable and the length of hospital stay.
**Exp(B) (95% confidence interval): The odds ratio representing the change in

odds of the length of hospital stay for a one-unit change in the predictor variable,
with a 95% confidence interval indicating the range of the true value.

low vitamin D levels were more likely to require invasive
mechanical ventilation and had a higher mortality rate.
The study by Pizzini et al. [19] analyzed the relationship
between vitamin D and clinical symptoms and progress
of COVID-19. In that study, patients infected with
SARS-CoV-2 underwent an 8-week follow-up. Finally,
Pizzini et al. [19] found that although vitamin D deficiency
was common among patients, it was not a determining
factor for the severity of the disease and was not related
to chest CT changes or abnormalities shown in lung
function tests. According to the findings of Pizzini et al.
[19], 21.7% of the intubated patients and 35.2% of the
patients with disease symptoms on their CT scan had
received vitamin D tablets. In our study, vitamin D supple-

mentation improved intubation, PO, and respiratory rate.
Also, the consumption of this vitamin improved the
symptoms observed in the CT scan of the patients.

As studies have shown, vitamin D should play a role in
SARS-CoV-2 infection as well as in many respiratory infec-
tious diseases. The protective effect of vitamin D in redu-
cing the infection of COVID-19 in patients with severe
symptoms of infection and lung damage is probably be-
cause the 25 metabolite (OH) D stimulates the production
of surfactants in the alveoli. This hypothesis was con-
firmed by Pereira et al. [20] in a meta-analysis. In their
study, a positive correlation was shown between the
concentration of vitamin D and the severity of symptoms,
which shows that vitamin D deficiency in these patients

o)

GMS

GMS Hygiene and Infection Control 2024, Vol. 19, ISSN 2196-5226

5/8



Mortazavi et al.: Evaluation the level of vitamin D and its relationship ...

80

60

40

Percent

20

VitD

= No
- Yes

Hospitalization time

Figure 1: Relationship between vitamin D tablets and hospitalization time

is associated with a significantly higher risk of hospitali-
zation and mortality. In the study by De Smet et al. [21],
59% of patients with severe COVID-19 pneumonia who
required hospitalization had low vitamin D levels
(<50 nmol/L) upon admission, which was associated with
a higher mortality rate COVID-19.

In the study conducted by Murai et al., which included
240 hospitalized patients with severe COVID-19, a sup-
plemental dose of vitamin D3 was safe and effective in
increasing the level of 25-hydroxyvitamin D, but it did not
significantly reduce length of hospital stay or any other
clinically relevant outcome compared to the control group
[22]. These results were also seen in the study by Amrein
et al. [23]. While in our study, patients who did not take
vitamin D tablets had a 1.17-times greater chance of in-
creased length of hospitalization compared to patients
who took the tablets. However, according to the Figure 1,
after the tenth day, the percentage of people who took
vitamin D decreases. Therefore, the results show that
vitamin D tablets are effective in accelerating the recovery
of COVID-19. Similarly, a study in Spain showed that ad-
ministration of high-dose vitamin D significantly reduced
the need for hospitalization [24], and a double-blind
clinical trial reported that among hospitalized patients,
those who received vitamin D had. Were hospitalized for
shorter periods, spent less time in the ICU and had less
need for ventilator support terms of hospitalization, the
duration of ICU and the need for ventilator support [25].
We investigated the effect of different drugs (Remdesivir,
Favipiravir, Dexamethasone, and Actemra) in combination
with vitamin D or alone on patients with COVID-19. There
was no significant difference in the level of vitamin D
between drug groups. However, some studies have report-
ed that dexamethasone increases the effects of 1,25-di-
hydroxyvitamin D3 by increasing the transcription of the
vitamin D receptor, or that vitamin D and remdesivir can
combat COVID-19 through a synergistic effect [26].

Limitations

The study was conducted in a single treatment center.
Therefore, it is recommended to carry out studies with a
larger sample size and investigate the pertinent factors
to more accurately evaluate the role of vitamin D in the
disease of COVID-19 and its relationship with the severity
of the disease. Also, the time elapsed between actual
infection and admission was not considered, and
quantitative variables were measured only after the pa-
tient was admitted to the hospital. This may affect
chemical markers of inflammation.

Conclusion

Our study showed that vitamin D administration signifi-
cantly reduced the need for intubation, PO,, and respira-
tory rate in patients requiring hospitalization due to
COVID-19. Vitamin D appears to reduce length of hospital
stay, but larger trials with matched groups are needed to
provide a definitive answer.
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