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ABSTRACT

#1.0. Introduction

Although coronavirus disease 2019 (COVID-19) is asymptomatic or has mild symptoms in the majority of the
population, it may lead to death by causing serious clinical syndromes such as pneumonia, acute respiratory distress
syndrome (ARDS), myocarditis, microvascular thrombosis, and cytokine storm in some patients [1]. Therefore,
there is a need to protect individuals from COVID-19, which is reported to have become more contagious as it has
mutated, and to reduce the risk of severe disease and, consequently, the mortality rate. The COVID-19 vaccines that
have been approved for emergency use have been a gleam of hope in the global struggle against COVID-19.
However, the effects of vaccines on the immune system have not been clearly proven, and there have been some
cases of severe COVID-19 cases, and even deaths, in patients who were fully vaccinated. As we have learned from
similar viral infections, supplements such as vitamin D to support the immune system play an important role in
addition to vaccination [2].

Extensive research has explored the effects of vitamin D on the treatment and complications of COVID-19 and its
potential contribution to the reduction of COVID-19 incidence. Vitamin D exerts antiviral activity and inhibits viral
replication by stimulating the release of cathelicidin and defensin proteins in monocytes and macrophages [2,3].
Vitamin D plays an important role in preventing respiratory system infections due to its effects such as stimulating
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the chemotaxis of T-lymphocytes and clearing respiratory pathogens by inducing apoptosis and autophagy in the
infected epithelium [4]. It has been reported that low T-lymphocyte levels were found in some COVID-19 patients
with severe symptoms [5]. Since vitamin D supplementation increases the level of T-lymphocytes [6], this finding
provides support for the hypothesis that vitamin D could be useful in the treatment of COVID-19. The severe

progression of COVID-19 in some patients is one of the most important problems of the pandemic.

Studies have pointed out an increased rate of thrombotic events and cytokine storm in severe COVID-19 patients.
These events are responsible for fatal outcomes [7-9]. It is well known that vitamin D sufficiency reduces the risk of
cytokine storm and regulates thrombotic pathways [10,11]. It has been reported that vitamin D sufficiency may
attenuate the increased levels of inflammatory markers and cytokine storm during COVID-19 disease and that
vitamin D deficiency (VDD) may be related to COVID-19 severity and mortality [12]. Consequently, the effect of
VDD on COVID-19 infection and outcomes is topic that has attracted considerable interest. Most current studies
about this subject have focused on the effect of VDD on COVID-19 infection, severity, and treatment, and findings

on the relationship between VDD and COVID-19 mortality are limited.

Therefore, as reported in the literature [13-15], more comprehensive clinical studies are still needed. Three
meta-analyses of this issue have been published, one of which is a preprint article [16-18]. In these studies,
identified some problems such as inconsistent definitions of VDD (e.g., 25[OH]D < 20 or 12 ng/mL, < 50 or 30
nmol/L), the combination of different summary statistics (e.g., odds ratio [OR], risk ratio [RR], and hazard ratio
[HR]), and a tendency to perform a meta-analysis of an individual study and give the results as if they were pooled
results of a meta-analysis. In the Endocrine Society’s Practice Guidelines on Vitamin D, VDD is defined as a
25(0OH)D level < 20 ng/mL or 50 nmol/L) proposed by advisory bodies. The purpose of this study was to synthesize
evidence on the associations of VDD with COVID-19 infection, severity, and mortality and to provide an analytical
contribution to the literature on the role of vitamin D supplementation in treatment and prevention protocols for
COVID-19 [19].

Some molecules and nutrients play central roles in keeping the function and integrity of the immune system,
showing synergistic results in steps that are crucial for the immune response. Among these elements, zinc, and
vitamin C present robust evidence of their immunomodulating activity, such that their deficit, even if superficial,

can harm the metabolism and, hence, their response on the immune system [20].
1.1. Objective of the study

This study aimed to assessed vitamin D status and vitamin C and Zinc supplementations in patients infected with
COVID 19.

72.0. Materials and methods

In this cross-section study, a total of 306 patients infected by Covid19 which consist of 171 male and 135. The data
collected of this study started in June 2021 and ended in September 2021 in Benghazi city, Libya. Furthermore, the

data collected of this study by web based and interview of the patients.
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2.1. Questionnaire designed

The predesigned questionnaire was used consist of information regarding personal information, socio-demographic
data. Vitamin D, Types of supplementations, symptoms and types of treatment also included. All data collected was

through immediate interview with patients.
2.2. Vitamin D Status

Vitamin D status was determined by identified serum levels of vitamin D of the patients from laboratory results.

The study also investigates the vitamin C and zinc supplementation.
2.3. Statistical analysis

The data were analyzed using SPSS version 26. Continuous variables were summarized using number (frequency),
mean, and standard deviation while categorical variables are summarized using frequency and percentage. The

proportions were compared with Karl Pearson's Chi-square test. Level of significance (o)) was set at 0.05.
773.0. Results

The data collected on 306 patients shown that, the average ages of patients were 35+7 years old. The most patients
involved in this study were those have age groups between 35-44 years old (49.7%) followed by age groups
between 18-24 years old (33%) where the other age groups presented by less than 20% (Table 1). In reading gender
distribution about 56% were male and 44% female (Table 1).

Table 1. Ages and gender distribution.

N N %
18-24 (101 33.0%
25-34 149 16.0%
/Ages (in years) 35-44 (152 49.7%
45-55 14 1.3%
Total 306 100.0%
male 171 55.9%
Gender Female [135 44.1%
Total (306 100.0%

In regarding socio-demographic characteristics presented in table 2, more than 85% of patients were white, with
about 52.6% single as their marital status. Furthermore, more than 50% were have bachelor degree as type of
education levels and 57.8% of patients have employee occupation (Table 2).

Table 2. Socio-demographic characteristics

N N %
White 263 85.9%
Race
Black 43 14.1%
Total 306 100.0%
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Single 161  52.6%
Marital status Married 145  47.4%
Total 306  [100.0%
Iliterate 0 2.9%
Primary 8 2.6%
Education levels Secondary 80 26.1%
Bachelor 157 Bl.3%
Master 52 17.0%
Total 306  [100.0%
Employee 177 57.8%
Business 45 14.7%
Occupation Students 39 12.7%
Unemployed 42 13.7%
Retired 3 1.0%
Total 306  [100.0%

Approximately 60% of patients were infected once with covid followed by four times 32.4%. The most sign and

symptoms reported by patients were headache, loss of taste, loss of smell and cough 17.6%, 10.5%, 10.1% and

7.5% respectively (Table 3). The duration of illness have been reported by patients in which longer than 18 days

presented by more than one third and about 18.3% for those whom have the duration of illness less than 3 days.

Table 3. History of COVID infection and symptoms.

N N %
Four 99 32.4%
How often have infected with corona virus Three o 9%
Tow 10 3.3%
One 182 59.5%
Total 306 100.0%
Anorexia 17 5.6%
Cough 23 7.5%
Diarrhea 11 3.6%
Fever 21 6.9%
Signs and symptoms Headache 54 17.6%
Loss of smell 31 10.1%
Loss of taste 32 10.5%
Sadness 10 3.3%
Other 107 35.0%
Total 306 100.0%
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Less than 3 days 56 18.3%
3-7 days 48 15.7%
8-11 days 33 10.8%
Duration of illness 12-14 days 21 6.9%
15-18 days 33 10.8%
Longer than 18 days 115 37.6%
Total 306 100.0%

The vitamin D levels have been found in the patients during the infection were less than 10 ng/ml in around 58.2%
of patients. 53.3% of patients used some vitamin supplements but less than 50% used Vitamin D supplements.
Further investigation of dose of vitamin D used by the patients were found 1000 IU in around 20% of patients and
50,000 in 13.4% while the other doses of vitamin D being the least. In addition, the patients have good knowledge
about the role of vitamin D in improve the function of immune systems (80%) (Table 4).

Table 4. Vitamin D status among patients.

N N % P values
Not Known 54 17.6%
Above 50 42 13.7%
Vitamin D level once infected with Covid 19 31-50 25 8.2%
(ng/ml) 10-30 7 2.3%
<10 178 58.2% 0.000
Total 306 100.0%
Yes 163 53.3%
Used any vitamins or supplements No 143 46.7%
Total 306 100.0%
Yes 147 48%
Use vitamin D No 159 52.0%
Total 306 100.0%
1000 61 19.9%
2000 14 4.6%
5000 18 5.9%
25000 5 1.6%
Doses of vitamin (1U) 50000 41 13.4%
200000 5 1.6%
300000 3 1.0%
None 159 52 %
Total 306 100.0%
_ o _ Yes 243 79.4% 0.000
D anin D cn mprove e o gz e
Total 306 100.0%

Chi-square test has been used and considered significant at o< 0.05.
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The patients infected with COVID used zinc and vitamin C supplements as, 52% and 71.6% respectively. For the
Zinc and vitamin C tablet, the doses used found 15 mg/day) (17.6%) and Vitamin C was 500 mg/day. The
knowledge for role of Zinc intake for improving taste was reported in less than 43% of patients and role of vitamin

C in supporting immune system found in more than tow third of patients (Table 5).

Table 5. Zinc and vitamin C supplements used by patients.

N N % P values

Yes 159  [52.0%
Use zinc tablet No 147  [48.0%
Total 306  [100.0%
Do not know 197  64.4%
15 54 17.6%
Doses of zinc tablet (mg/day)  [25 33 10.8%
50 22 7.2%
Total 306 100.0%
Yes 208 68.0%
SZ)ilr;én::an improve the immuneNO 98 32 0%
Total 306 100.0%
Yes 130 42.6%
zinc can improve the taste
No 175 57.4% 0.00
Total 305 100.0%
Yes 219 71.6%
Use vitamin C No 87 28.4%
Total 306  [100.0%
Do not know 167  [54.6%
Dose of vitamin C (mg/day) P > °0-7%
1000 45 14.7%
Total 306  [100.0%
Yes 231  [75.5% 0.000

Vitamin C can improve the

. No 75 24.5%
immune system

Total 306  [100.0%

Chi-square test has been used and considered significant at a< 0.05.

The health status of patients have been improved after used the supplementation of vitamin D, zinc and vitamin D
and these improvements were reported in 68.9%, 50.7% and 70.3% respectively (Table 6). In the table 7 , and
according to classification of the complications, about 61.8% of patients were have serious complication and 30.4%

have mild symptoms (Table 7).
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N N %

Yes 210 68.9%
Once used vitamin D, is there any No 95 311%
improvements

Total 305 100.0%

Yes 215 70.3%
_Once used vitamin C, is there any No o1 59.7%
improvements

Total 306 100.0%

Yes 155 50.7%
_Once used zinc, is there any No 51 19.3%
improvements

Total 306 100.0%

Table 7. Classification of the complication.

N N % P values
Mild 93 30.4%
Moderate 19 6.2%
Disease classification Severe 5 1.6%
Serious 189 61.8% 0.000
Total 306 100.0%

Chi-square test has been used and considered significant at o< 0.05.

In the table 8, there was relationship and significant differences, low levels of vitamin D and increased the
complication of COVD (P=0.003).

Table 8. Classification of complication and levels of vitamin D.

Classification of complication
Mild Moderate Severe Serious
N N % N N % N % N N %
<10 18 19.4% 5 263% 2 40.0% 29  15.3%
20-30 19 20.4% 5 26.3% 1 20.0% 17 9.0%
\itamin D level 31-50 5 5.4% 3 158% 1 200% 16  8.5%
during infection  [Apove 50 3 32% 0 00% 1 2009 3  1.6%
Not know 48  51.6% 6  31.6% 0 0.0% 124  65.6%
Total 93 100.0% 19 100.0% 5 100.0% 189 100.0%

Chi-square test has been used and considered significant at a< 0.05. Chi-square 30.2 df. 12 and P =0.003.

Vitamin D has been used as supplementation for COVID patients as shown in table 9. The two most common doses
of vitamin D supplemented in high numbers of serious patients were 1000 IU (35 v 18.5%) and 50,000 IU (23 V

12.2%) respectively.
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Classification of the complications
Mild Moderate Severe Serious
N N % N N % N % N N %

1000 17, 18.3% 6 31.6% 3 60.0% 35 18.5%

2000 7 7.5% 0 0.0% 0 0.0% 7 3.7%

5000 8 8.6% 2 10.5% 0 0.0% 8 4.2%

o 25000 0 0.0% 2 10.5% 0 0.0% 3 1.6%)
([fgsie of vitamin D 55550 14 15194 3 158% 1 2000 23  12.2%
200000 0 0.0% 2 10.5% 0 0.0% 3 1.6%

300000 1 1.1% 0 0.0% 0 0.0% 2 1.1%

None 46 49.5% 4 21.1% 1 20.0% 108 57.1%

Total 93 100.0% 19  100.0% 5  100.0% 189 100.0%

Chi-square test has been used and considered significant at a< 0.05. Chi-square 39.9 df. 21 and P =0.008
#74.0. Discussion

However, despite vaccination which has been carried out in many countries utilizing the vaccines approved for
emergency use, it is likely that COVID-19 will pose a threat to public health for a considerable period of time.
Thus, it is necessary to protect individuals from infection with the virus, which is stated to have become more
contagious owing to mutation [21]. It is necessary to decrease the risk of development of severe symptoms leading
to increased mortality rate. Apart from vaccination which is a preventive measure against COVID-19 infection, it
has been recommended that individuals use supplements, which increase the efficiency of the immune system [22].
In light of the above-stated information, the aim of the present study was to investigate the impact of VDD on the

infection and outcomes owing to its antiviral properties and provide additional evidence in literature.

In the studies, the definition of VDD varied depending on the levels of serum 25(OH)D; for example, serum
25(0OH)D at the level of 23 ng/mL can be considered VDD in one study and vitamin D insufficiency in the other.
Thus, summarizing results of the studies in connection with VDD irrespective of the definition of the condition in
terms of the level of serum 25(OH)D can mislead the reader. The importance of making the distinction between the
two definitions has been proved by the results of the present study. According to the results of the D-CIMA
meta-analysis, the likelihood of infection with COVID-19 is 1.64 times higher in individuals with serum 25(OH)D
level lower than 20 ng/mL or 50 nmol/L. Serum 25(OH)D level lower than 20 ng/mL or 50 nmol/L increases the
likelihood of severe COVID-19 2.42 times. Nevertheless, according to the DCMMA meta-analysis, low vitamin D
levels have no influence on the mortality rate among those who have been infected with COVID-19 [23,24]. There
is no significant connection between VDD and severe COVID-19 in the DCMMA study [25].

As a consequence, the current relationship will be overlooked, and the impact of vitamin D in prevention will be
disregarded. Hence, the results obtained in the study cannot be considered reliable. According to the meta-analysis

of Munshi et al. [6], there were only 6 studies with a relatively small number of samples (n= 376). They claimed
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that patients with poor prognosis had significantly lower levels of vitamin D serum compared to those with good
prognosis with an adjusted standardized mean difference of -0.58 (95% Cl, -0.83 to -0.34; p< 0.001). Furthermore,
the authors provided a subgroup meta-analysis, where they compared the levels of vitamin D according to regions.
It was revealed that a subgroup was inappropriate because it was created based on one study. The researchers of
Chen et al. [7] performed a meta-analysis study involving with 377,265 samples to explore the connections
between VDD and infection, hospitalization, and mortality of COVID19. They found a significant connection for
COVID-19 infection (OR, 1.47; 95% ClI, 1.09 to 1.97) and hospitalization (OR, 1.83; 95% CI, 1.22 to 2.74), while
they did not reveal a significant connection for mortality (OR, 2.73; 95% ClI, 0.27 to 27.61) [7].

According to which vitamin D supplementation has a protective effect against acute respiratory infections [26,27].
It was indicated that macrophages and dendritic cells, being antigen-presenting cells, participate in the production
of vitamin D active form and macrophages and dendritic cells are affected by vitamin D.

Viral infections increase the need for such vitamins as A, B, C, and D [10]. Despite the lack of preclinical evidence
of the effectiveness of this vitamin against coronavirus, ascorbic acid (vitamin C), water-soluble nutrient with
antioxidant properties, is commonly used today [28,29]. In humans, preclinical trials show that vitamin C improves
immunoregulation and reduces inflammation outcomes by inhibiting the production of proinflammatory cytokines,
regulating reactive oxygen species, and protecting host cells [30]. Such effects, combined with low toxicity,
encouraged recent researches to include high-dose intravenous vitamin C (HDIVC) into the regular treatment of
patients with serious diseases like acute respiratory distress syndrome (ARDS) [31], sepsis, and cardiac surgery
(59). Zinc gluconate is widely available OTC supplement, which people use for viral illnesses treatment. Zinc
controls immune responses by stimulating the white blood cells and antibodies production. Previous studies

confirm the findings of the current study [32-34].
#5.0. Conclusion

The vitamin D levels have been found in the patients during the infection were less than 10 ng/ml in more than half
of patients. Further investigation of dose of vitamin D used by the patients were found 1000 IU. The patients
infected with COVID used zinc and vitamin C supplements. The health status of patients have been improved after
used the supplementation of vitamin D, zinc and vitamin D and these improvements and according to classification
of the complications, more than half of patients were have severe complication. Low levels of vitamin D and
increased the complication of COVD. This study recommended that Vitamin D, C and zinc supplement may boost

the immune system and reduced the severity of disease.
5.1. Future perspective

The findings of this study highlight a significant correlation between severe Vitamin D deficiency (<10 ng/ml) and
increased COVID-19 complications, alongside the beneficial role of micronutrient supplementation (Vitamin D,
Vitamin C, and Zinc) in alleviating symptoms. However, given the cross-sectional nature of this research, future
investigations must address several critical dimensions to translate these observational findings into definitive

clinical and public health strategies.
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