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Abstract: In several population Coronavirus disease 2019 (COVID-19) appeared 

without symptoms or with slight symptoms, the complication of COVID-19 like, 

SARS-CoV-2 virus may lead to death by injuries the cell of pulmonary, initiating 

acute respiratory distress syndrome (ARDS) and hypoxia. In addition it destroy 

endothelial cells, triggering intravascular hemolysis by changing clotting 

mechanisms, micro-embolization and microvascular thrombosis. A weaker 

immune system appeared in patients with complications from COVID-19, mainly 

caused by hypovitaminosis D.  

The role of vitamin D increases defenses from respiratory viruses, like 

rhinovirus and influenza A virus. Vitamin D deficiency might be the main causes 

for covid-19 complications. Still, this suggestion might be payable to inverse 

connection. 

The conservation of serum vitamin D concentrations is important for 

keeping immune system well, improving general health, reducing the severity of 

disease and deaths, and reducing the costs of healthcare.  

Keywords: Coronavirus disease 2019 (COVID-19), renin-angiotensin converting enzyme 

(ACE), vitamin D.  

 

Introduction 

In several population Coronavirus disease 2019 (COVID-19) appeared 

without symptoms or with slight symptoms, COVID-19 complication (in some 

patients) like pneumonia, microvascular thrombosis, acute respiratory distress 
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syndrome (ARDS), myocardial disease and cytokine storm [1]. Thus, there is a 

necessity to protect people from COVID-19, if it has mutated it become more 

infectious, and to diminish the danger of disease severity and the rate of mortality. 

Worldwide  vaccination against COVID-19 have been agreed for emergency cases 

and considered as a shine in the fight against COVID-19. But, in the immune 

system the role of vaccines have not been proven, while,  roughly cases of 

complicated COVID-19, and mortality, in patients with completely vaccination 

were appeared [2].  

Most patients with weaker immune system develop complications, mainly 

cause by hypovitaminosis D. Usually, subjects who are susceptible have low level 

of angiotensin-receptor converting enzyme-2 (ACE-2) and vitamin D. Adequacy of 

vitamin D corrects the level of ACE-2 [3].  

Previous revision about parallel viral infections, found that supplementation 

with vitamin D to maintenance the immune system have an chief effect beside the 

vaccination [4].  

Coronaviruses  

Coronaviruses (CoV) are viruses with big family that causes diseases 

fluctuating from the communal cold to complicated diseases. in China (Wuhan) in 

late 2019, the epidemic of an emergent (COVID-19) rapidly spread worldwide and 

caused by new coronavirus [5].  

A positive-sense RNA viruses are coronaviruses that have a  specific gene. 

In humans, the gene  Beta-coronavirus responsible from  respiratory infection. The 

relationship among SARS-CoV-2 and SARS-CoV about 79% [6].  

As the disease spread rapidly and reached several countries, COVID-19 

stated as pandemic non epidemic on 12 March 2020 by World Health Organization 

(WHO) [7] 
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Medical Features of COVID-19   

The period of incubation for infection by SARS-CoV-2 is 14 days following 

contact and around four to five days with most patients[8]. People with all ages 

can obtain infection by SARS-CoV-2, though young and adult people are the 

common. In hospitalized patients with established COVID-19, from 49 to 56 years 

was the rang range of age [9]. 

 The natural symptom include cough, temperature, lethargy, painful throat, 

headache, myalgia, vomiting, sickness, dyspnea and diarrhea. Thus, there are no 

distinctive symptom that recognize COVID-19 from  upper lower respiratory 

infections. After seven days from infection, COVID-19 patients have another 

complication like pneumonia, pulmonary failure and death [10].  

Pneumonia notable mostly by temperature, dyspnea, cough and bilateral 

infiltration appeared by chest imaging. The period between the start of disease to 

dyspnea about five days, in hospitalize patients nearly one week and in acute 

respiratory distress syndrome (ARDS) patients reached to more than seven days. 

At the two or three weeks the recovery was beginning. Rendering to the WHO, the 

time for recovery from fourteen days (for mild symptom) and twenty one to forty 

five days (for severe COVID-19)[11]. Ten days required for recover the cases with 

median period of hospitalization. Elderly patients have poor outcomes and death 

when compared with co-morbidities patients (50–75% of a fatality). Also cases 

with no symptom may have a neutral laboratory rather than clinical abnormalities 

[12].  

 

Pathogenesis of corona virus 

Numerous clinical investigation of infection by COVID-19 are associated to 

virus causes distresses in immune system and causes tissue damage. These 

alterations divided into three categories depend on unusual responses to interferon, 
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cytokine alterations, alterations of cells in the immune system, and complication 

with neutrophil extracellular traps (NETS) and thrombosis [13].  

These categories comprise (1) decrease the effect of the immune system 

with defects by B-cell, (2) a hyper-inflammation  by T-cell damage and higher 

levels of cytokines by Interleukin 6 (IL-6), nterleukin-1β (IL-1β),  Tumor necrosis 

factor alpha (TNF-α), and (3) cell damage [14].  

 

Epidemiology of COVID-19 

COVID-19 had infected about 141,594,845 people (until 20 April 2021), 

greater than 302,139,776 were died in 223 countries and producing community 

and commercial disturbance around the world [15].  

People with all ages have a risk for infection by COVID-19 and severe 

disease. Still, the severity  COVID-19 elevated in people with age ≥65 years (with 

home treatment), or people not intake vaccine  against COVID-19 or people with 

poor replies to COVID-19 vaccines, and people with chronic disease [16].  

Statistics about health situations in COVID-19 show that the severity of 

COVID-19 elevated in patients with chronic disease like: heart disease, respiratory 

disease, kidney disease, diabetes, neuro disorders and weight gain [17].  

The risk seems to be greater in patients with complications. Further 

situations causes elevated the severity of COVID-19 include: cancer, cystic 

fibrosis, immunodeficiency, liver disease and pregnancy. Also people with 

transplantation receivers and taking medications for immunosuppressive might 

have elevated the severity of COVID-19 [18]. 
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Vitamin D 

An essential controller of calcium level is vitamin D, it is a fat-soluble 

steroid.  In addition, vitamin D affected the immune system, it promotes 

antimicrobial effect at mucosal surfaces and controlling T cells [19]. 

Vitamin D (25 (OH)2 D) act as hormone which maintenance calcium, 

magnesium, and phosphate absorption and homeostasis, regulating many 

characteristics of health in human, like immune and inflammatory responses to 

infections [20]. 

The vitamin D have systemic regulatory effect. Vitamin deficiencies are 

linked with higher threat of numerous diseases (like, respiratory infections, 

diabetes, neuro disorders and cancer) [21]. 

 

The deficiency of vitamin D 

In most populations hypovitaminosis D is common. Hypovitaminosis D 

occur in poor ethnic, particularly in subjects with darker  skin, in homes treatment, 

health centers, and prisons [22]. 

Vitamin D affect all body systems by multiple mechanisms, mainly the 

immune system. So, vitamin D deficiency must define as a complex clinical 

syndrome causing by “inability of circulatory D3 and 25(OH)D to enter target cells 

due to insufficient concentrations in circulation”, avoiding  living functions [23]. 

Elevated fat quantity, lead to additional restoration of vitamin D and 

25(OH)D and elevated the catabolism of inactive form of vitamin D and active 

form 25(OH)D,25 causing low availability of active form [24]. Chronic 

hypovitaminosis D caused by several disorders. Examples obesity, metabolic 

disorder syndrome, immune disease and  infections, may be COVID-19, but there 

is no indication to support that [25]. 
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Antiviral resistances against respiratory viruses increases by Vitamin D, like 

influenza A virus. Hypovitaminosis D might be a risk factor for elevated severity 

of covid-19 [26]. 

 

    The role of vitamin D levels in corona virus. 

Vitamin D decreasing the severity and occurrence of respiratory infections, 

this fact is well documented. There was a relationship between concentration of 

vitamin D and the rate of infection. Infection rate rises significantly with vitamin D 

values less than 30 ng/ml [27]. 

The protecting outcome of vitamin D is employed by several mechanisms 

like activity of angiotensin converting enzyme (ACE-2) receptor, activating of 

innate and adaptive immune reactions and decreasing the level of cytokines [28].   

Several investigation has discovered vitamin D effects on the treatment and 

COVID-19 complications and its possible role in  reduce COVID-19 frequency. 

Vitamin D has antiviral effect and inhibition of replication of viral in monocytes 

and macrophages [29].  

Vitamin D prevented respiratory infections by its effects like stimulating the 

chemotaxis of T-lymphocytes, induce apoptosis and autophagy in the infected 

epithelium by clearing respiratory pathogens [30].  

Severe symptoms in COVID-19 patients have low T-lymphocyte levels. 

Meanwhile supplementation of vitamin D rises T-lymphocytes level, this outcome 

sustenance the theory that vitamin D might be suitable in COVID-19 management 

[31]. 

COVID-19 progression in some patients is the greatest vital difficulties of 

the epidemic. Educations demonstrated an elevated rate of thrombosis and cytokine 

in cases with severe COVID-19. These actions are accountable for fatal effects 

[32].  



Journal of Kufa for Chemical Sciences Vol. (3)No.(2) ………………..……….……….Jun 2024  
 

 231 

 

Reduces  the risk of cytokine storm and thrombosis by the intake of sufficient 

amount of vitamin D [33]. 

 It has been stated that vitamin D deficiency might trigger inflammation and cy-

tokine storm in COVID-19 and vitamin D deficiency (VDD) might be linked to 

severity and mortality of COVID-19. Thus, the effect of vitamin D deficiency on 

COVID-19 infection required extensive attention [34].  

 

     Diagnosis 

In agreement with China National Health Commission, the disease of COVID-19 is 

known based on the history of family and symptom, beside SARS-CoV-2 proved by several 

techniques: real-time reverse transcriptase-polymerase chain reaction (RT-PCR) 

measurment, higher gene sequencing, and assessment of immunoglobulin M (IgM) and G 

(IgG) antibodies [35].  

Other laboratory tests, containing CBC and biochemical markers, are generally 

nonspecific. Commonly normal or low count of leukocyte. lymphopenia; a lymphocyte 

count may be. 

The lung X-ray (CXR) usually displays bilateral infiltrations but might be typical (in the 

early stage of disease). The lung CT is more useful for diagnosis. Pleural 

effusion/thickening, and lymphadenopathy are Less common abnormalities [36].  

Thorax CT in early period of COVID-19, displays several small plaques, 

marked in the lung periphery. In severe cases, pulmonary consolidation may be 

occur. Rarely detected of Pleural effusion. Lung CT scan used to recognize 

COVID-19 in supposed and non-symptom cases with negative result of  RT-PCR; 

numerous of them with positive result of  PCR after repetitive [37]. 

Treatment  

The most active way to defend society from covid-19 is Vaccination, while 

healthy people with normal vitamin D levels should not be presented with vitamin 

D and cod liver oil supplementation. Notably, several reviews proposing that 
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supplementation with vitamin D may was useful for hypovitaminosis D persons 

[38].  

A practical method for the clinical investigation must be focusing on risk 

groups; subjects might be verified before intake of vitamin D dosage, comprising 

dark skin people, pregnant women; and patients with chronic diseases. For subjects 

with insufficient vitamin D levels less than 50 nmol/L, supplementation daily with 

1000-2000 IU could be a harmless, the best way to maintain the level of vitamin D, 

recover health of bone, and  help to protective against respiratory tract infections 

[39].  

In spite of vitamin D effect, but the role of vitamin D in protective or 

handling of COVID-19  not suggested by any government or by WHO. This might 

be due to (i) absence of larger sample size, (ii) Design heterogeneity, dosage of 

drug and population characteristics, (iii) effectiveness of clinicians and (iv) the 

influence of society, race, gender, age on vitamin D effect. This opinions to the 

information is essential to extent a final decision on vitamin D utilization [40].  

 

Conclusion  

Generally, vitamin D has an influence on the immune system. Yet, the 

influence of vitamin D on the danger of developing the disease and the way of 

COVID-19 is still not completely understood. Now, there is no recommendations 

concerning the role of vitamin D in the treatment of COVID-19, though, certainly, 

its exact rate in the blood lead to a fewer complication of disease.  
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