
OBJECTIVE: COVID-19 pandemic has grasped the whole world in a tight fix. For good 

public health, strict measurements should be adopted that can help minimize the 

infection and death risk during the pandemic. Threfore, present review discusses the 

postulated mechanism of protective role of vitamin D3 in decreasing the probability of 

having COVID-19 infections. 

METHODOLOGY: The review data was gathered from july 2022 to july 2024 by 

sourcing relevant scientific literature from various databases using specific keyword 

combinations related to Vitamin D3 and COVID-19. A total of 515 research papers were 

reviewed; however, only 42 original articles from 2020 to 2024 specifically examined 

the relationship between Vitamin D and COVID-19. 

RESULTS: The observational studies indicated a significant correlation between vitamin 

D levels and COVID-19. Conversely, randomized controlled trials suggested that high 

doses of Vitamin D3 could reduce mortality in COVID-19 patients.Vitamin D3 induces 

antimicrobial peptides for example cathelicidins (specifically LL-37) and defensins which may have antiviral activity and can reducing 

the concentration of pro-inflammatory cytokines while increasing the concentration of anti-inflammatory cytokines. Vitamin D3 

boosts innate and adaptive immunity and suppresses renin-angiotensin pathway and stimulates ACE2 expressions. 

CONCLUSION: On the basis of scientific literature, we can say that vitamin D3 is beneficial and required to augment the immune-

modulatory effects on infected COVID-19 patients. Population-based studies debated between vitamin D3 levels and COVID-19 

cases. But still, clinical trials and large epidemiologic and observational studies should be needed to assess these acclamations.
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ABSTRACT

INTRODUCTION

he coronavirus disease (COVID 19) responsible for 

Tsevere acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) proclaimed the status of a worldwide 

pandemic from the World Health Organization (WHO) in March 

2020. Yet, potential protective factors for this disease are still 

uncertain.  Angiotensin converting Enzyme 2 (ACE2) is a close 

identical to ACE and negatively regulate the Renin-Angiotensin-

Aldosterone System (RAAS). ACE removes two amino acids 

from the Carboxy terminus of decapeptide Angiotensin-I 

(ANGI) and generates an octapeptide Angiotensin-II (ANGII) 

whereas ACE2 splits ANG I into angiotensin-(1–9) and ANGII 

into angiotensin-(1-7). In this way, ACE2 counterpoises the 

functions of ACE. ACE2 is highly expressed in the healthy and 

diseased lungs. A study has revealed that ACE2 protects lungs 

from a severe acute injury and recently its role in COVID-19 
1pathology is well described.

Vitamin D3 exerts noticeable effects on ACE2/Ang(1–7)/MasR 

axis with enriched ACE2 expression. The association between 

vitamin D levels and the severity/fatality caused by the COVID-

19 was tested among various population and reported variable 

outcomes (Table 1). A study among European population 

identified that vitamin D deficiency among elderly who were 

considered as the most exposed group of the population for risk 
2of COVID-19.  Another study among Chinese population 

revealed that vitamin D deficiency were more common among 
3COVID-19 infected and severely ill patients.  Studies on 

Pakistani population exhibited a significant correlation 
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between severe vitamin-D insufficiency and COVID-19 
4,7infection.  Interventional trials on large scale would be helpful 

in clarifying the role of vitamin D in COVID-19 infection and 

disease severity.

The data for this review was collected during July 2022 to July 

2024  and was organized by gathering the pertinent scientific 

information from PubMed, Google Scholar, researchgate, Web 

of Science using the key words with all possible combinations 

“Vitamin D and CoVID-19”, “Vitamin D and SARS-CoV-2”, “ 

Vitamin D and ARDS”, “Role of Vitamin D and CoVID-19”,   and 

“Molecular mechanism of Vitamin D and  CoVID-19”. We have 

surveyed a total of 515 published research papers. Out of this, 

only 42 original articles published during 2020 to 2024 the 

association or effect of vitamin D on COVID-19. Research 

evidences regarding influence of vitamin D in other diseases, 

and other viral manifestations were excluded.

The Pathogenic Mechanism Of Sars-cov-2

SARS-CoV-2 share 79% structural homology to the SARS-CoV 

uses ACE2 as a receptor like SARS-CoV, because the receptor 

binding domain (RBD) of SARS-CoV-2 of spike protein (S-

Protein) is similar to the SARS-CoV. A structure model analysis 

has shown that SARS-CoV-2 has the 10 folds higher binding 
35affinity with ACE2 as compare to the SARS-CoV.  The S-protein 

consists of two components: the S1 subunit which is responsible 

for interacting with the host entry receptor ACE2, and the S2 
36subunit which facilitates the membrane fusion.  The two 

subunits are demarcated by the S1–S2 site, having a furin 

cleavage motif that undergoes the cleavage within virus 

producing cells. Subsequent to the attachment to ACE2 on the 

target cells such as multiciliated cells found in the nasopharynx 

or trachea, as well as sustentacular cells located in the nasal 
3 7o l f a c t o r y  m u c o s a , t h e  S - p r o t e i n  i s  c l e ave d  by  t h e 

38transmembrane serine protease TMPRSS2 at the S2′ site.  

Upon cleavage, the S2 subunit trimers are stimulated to 

facilitate the fusion of viral and host lipid bilayers, leading to the 

discharge of the viral ribonucleoprotein complex within the host 

cell would infect humans and develop COVID-19. Therefore, 

how robust the communication is for risk of human transmission 

and what is the pathological mechanism which causes organ 

damage are still unclear.

In brief, SARS-COV-2 has higher affinity to binds with the ACE2 

than SARS-CoV. RBD in S-protein of SARS-COV-2 binds with 

ACE2 receptor in respiratory epithelium would infect human 

leads to the development of COVID-19. 

Roles of Vitamin D3 in COVID-19

Vitamin D3 [1,25-(OH)2D3] acts locally in immune cells (such as 

T cells (CD4+ and CD8+), B cells, monocytes, neutrophils, 
39macrophages, and dendritic cells)  where it arrives inside the 

nucleus and sticks to nuclear vitamin D receptor (VDR) that 
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initiates the regulatory sequence adjacent to the target genes. 

An eminent role of Vitamin D3 is the calcium homeostasis along 
40with other important body functions.  Vitamin D3 has been 

confirmed to decrease the risk of getting a common cold. It also 

improves cellular immunity,  adaptive immunity,  and 

antioxidation-related genes' expression. Individuals with a 

deficiency in vitamin D demonstrated increased expression of 

IL-6, while TNF-α was observed to stimulate monocyte 
41 phenotypes. Host reactions may sometimes be modified due to 

excessive exposure to inflammatory agents, leading to a 

significant manifestation known as the "cytokine storm" which 

results in severe complications in patients infected with SARS-
42CoV-2.  Immune responses can be improved by vitamin D3 

s u p p l e m e n t s  w h i c h  m a i n t a i n  e q u i l i b r i u m s  b e t w e e n 

inflammatory versus anti-inflammatory processes. Vitamin D 

deficiency persist worldwide affecting more than 1 billion 

individuals of the globe.43This persistent vitamin D deficiency 

leads to different pathological states including various systemic 
44,45infections along with several other disorders.  The deficit 

Vitamin D modifies the immunity of body due to its crucial role in 

the regulation of body's immune response by affecting the 

antiviral proteins secretions therefore enhances the innate 

immunity, which preserve the mucosal integrity and defense 
4 6 ,  4 7mechanisms.  Henceforth, researchers proposed the 

therapeutic role of Vitamin D3 against COVID-19 (Table 2). 

However, to date, limited studies have conducted to describe 

the beneficial  effect of Vitamin D3 with the clinical 

consequences caused by COVID-19. Further investigations 

regarding Vitamin D supplementation and its beneficial effects 

in boosting the immune system and mitigating the transmission 

of SARS-CoV-2 are needed. Thus, it is hypothesized that vitamin 

D3 may be able to fight with the novel coronavirus COVID-19. A 

single dose of vitamin D3 (300,000 IU) was suggested by a 

recent study for the better prevention and cure of CO0VID-
4819.

In brief, vitamin D boosts the immune system which may 

become a significant factor for the prevention of infection. 

However, fewer published data is available relating to the 

successful prevention of infection by vitamin D.

Vitamin D3 has strong antiviral activity and the precise role of 

vitamin D3 against viral infection is given in following manners 

which could be same in the prevention against COVID-19. 

Vitamin D3 as a modulator of innate and adaptive immunity in 

COVID-19 patients

Vitamin D and its intracellular receptor VDR forming the 

complex with the retinoid X receptors (RXR) activation, 

resulting in the binding of whole complex within the VDR 

response element (VDRE) on the promoter region of genes and 

control the activity of several genes, such as β-defensins and 
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Table 1: Association between Vitamin D3  and CoVID-19

59cathelicidin.  Vitamin D augments the innate immunity by 

upregulating the two main categories of amphipathic AMPs 

detected at the mucosal lining of the human respiratory system 
60include cathelicidins and both type of defensins.  Cathelicidins 

are the distinct group of AMPs and LL-37 is one of the major 

representatives of Cathelicidin present in the mucosal lining of 

human airways and has an antiviral activities. Cathelicidin 

triggers the inflammatory pathway and stimulating the 

chemotaxis of leukocytes which helps to engulf the pathogens 

from the airways by the apoptosis and autophagy in exposed 
46, 61respiratory epithelium to the virus.  Vitamin D also involves in 

the regulation of Alpha and Beta defensins, which directly 

abolish the viral membrane;

The previous report suggests that respiratory viruses increase 

VDR expression in human airways epithelial cells which 
62kickbacks the antiviral feedback  such as COVID-19 to 

exogenous vitamin D3 (Figure 1). 

Binding antigens to the toll-like receptors (TLRs) excite 

CYP27B1 and activated vitamin D3 which in turn binds to its 

receptor VDR and form D3-VDR complex which triggers the 

transcription of cathelicidin (LL-37) and alpha and beta 

Defensins and promote antiviral activity.

Similarly, Vitamin D3 also boosts cellular immunity influenced 

Figure 1. Mechanism of action of vitamin D3 and 
cathelicidin (ll-37) in the prevention of viral 

infection such as COVID-19.

FIGURE 2. INTERACTION BETWEEN VITAMIN 
D3, SARS-COV-2 AND THE RAAS PATHWAY. 
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Table 2:  Therapeutic role of Vitamin D3 against CoVID-19 Pneumonia

by innate immunity which produces pro and anti-inflammatory 

cytokines against infections caused by viruses and bacteria, as 
63observed in COVID-19 cases.  Vitamin D3 can help in reducing 

the production of pro-inflammatory T helper cell type 1 (Th1) 

cytokines, such as tumour necrosis factor (TNF) and interferon 

(INF). Vitamin D3 also suppresses responses mediated by the 

Th1 cell initially by limiting the inflammatory cytokines IL-2 and 

INF-γ  production. Moreover, D3 stimulates cytokine 

production by Th2 cells which supports Th1 cells overpowering 

indirectly with actions arbitrated by a crowd of cell types. 

Likewise, D3 promotes anti-inflammatory T regulatory cells 

induction, thus impeding inflammatory processes reported 
64having main functions in the ALI treatment.  Additionally, VDR 

mediates the activities of vitamin D3 which inhibits 

angiopoietin-2-TEK receptor tyrosine kinase-myosin 

light-chain kinase pathway and be a safeguard against 

sepsis-induced lung injury. All of these indicated a potentially 

useful effect of vitamin D3 on lung injury may be caused by the 

bacterial, microbial and viral infection such as COVID-19.

In brief, Vitamin D/VDR/RXR complex regulates β-defensins 
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CONCLUSION

REFERENCES

and cathelicidin genes in human airways and enhancing innate 

immunity. Vitamin D up regulates the cathelicidin which triggers 

the inflammatory processes and engulf pathogens. Vitamin D 

also mediates defensins to combat viral membranes. . 

Respiratory viruses upsurge VDR expression in airway 

epithelium, eliciting antiviral reaction like in COVID-19 

patients. Vitamin D3 improves cellular immunity against 

infections, reducing pro-inflammatory and stimulating anti-

inflammatory cytokines. Vitamin D/VDR complex inhibits 

pathways that cause sepsis induced lung injury. In short, Vitamin 

D3 displays potential benefits in treating lung injuries caused by 

infections.

Vitamin D3 as a modulator of RAAS pathway among COVID-19 

patients Vitamin D3 is a negative endocrine proprietor of RAAS. 

Normal vitamin D3 levels can lower RAAS activity via 

suppression of renin expression. RAAS activity is intrinsically 

higher in lungs, where the ACE2 expression is high as well, 

responsible to stabilize the production of ACE along with A-II 

which means that the risks are higher here in the lung. This can 

also be the mechanism when SARS-CoV-2 causes down 

regulation of ACE2. However, failure of ACE2 function can be a 

critical event which leads to increased neutrophil infiltration in 

the lung resulting in the exaggerated inflammation and injury. 

Once the ongoing lung infection results in hypoxia, the risks are 

further higher by the generation of renin that can lead to a 
65vicious circle. Vitamin D3 inhibits the renin activity  and 

66stimulates the ACE2 expression  by which it can prevent the 

COVID-19 (Figure 2). However, whether vitamin D3 may affect 

COVID-19 by regulating RAAS remains to be investigated. 

In brief, Vitamin D3 lowers RAAS by reducing renin expression, 

which is higher in the lungs. This can lead to increased 

inflammation and injury with in the lung. Vitamin D3 inhibits 

renin activity and stimulates ACE2 expression, potentially 

preventing COVID-19. However, the impact of vitamin D3 on 

COVID-19 by regulating RAAS remains to be investigated.

RECOMMENDATIONS 

Vitamin D3 supplements should be administered, which may be 

a cheap and easy step towards prevention of COVID-19 

infection and its spread. Previous reports suggested different 

doses of vitamin D3 among different ethnic populations.67,68 

Vitamin D therapy is necessary when hospitalized patients with 

SARS-CoV-2 infection have baseline plasma concentrations 

lower than 30ng/mL (ideal 40–60ng/mL), particularly if the 

baseline level is 10ng/mL Although it is impossible to verify the 

baseline 25(OH)D concentrations among infected patients, it is 

advised to take 2000–3000 oral IU daily.

Vitamin D3 deficiency may increase susceptibility to COVID-19 

infection by impairing immune function. This is especially 

troublesome for many old age citizens, who are vitamin D3 

deficient, are the greatest risk of developing more serious 

COVID-19-related Complications. Exogenous Vitamin D3 

supplementations are an affordable and safe strategy which 

may lessen the disease progression and its complications via 

AMP promotions, immune system modulation and RAAS 

modulation could be added to the existing standard treatment. 

Further investigations are needed to conduct a randomized 

controlled trial and population-specific studies to confirm the 

correlation between D3 supplementation and COVID-19 

infection prevention.

1. Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, Wang W, Song H, 

Huang B, Zhu N, Bi Y. Genomic characterisation and 

epidemiology of 2019 novel coronavirus: implications for 

virus origins and receptor binding. The lancet. 2020 Feb 

22;395(10224):565-74.

2. Ilie PC, Stefanescu S, Smith L. The role of vitamin D in the 

prevention of coronavirus disease 2019 infection and 

mortality. Aging clinical and experimental research. 2020 

Jul;32(7):1195-8.

3. Luo X, Liao Q, Shen Y, Li H, Cheng L. Vitamin D deficiency is 

associated with COVID-19 incidence and disease severity 

in Chinese people. The Journal of nutrition. 2021 Jan 

1;151(1):98-103.

4. Anjum S, Suleman S, Afridi S, Yasmeen G, Ikram Shah M, 

Afridi S. Examine the association between severe vitamin D 

deficiency and mortality in patients with Covid-19. Pak J 

Med Health Sci. 2020;14(3):1184-6.

5. Ansari Ia, Kumar A, Ansari Ta, Shaikh A, Samo Ja, Samo Kj. 

Frequency of severe vitamin D deficiency and its 

association with mortality in patients with corona virus 

disease. Age (years). 2020;45:15-66.

6. Asghar MS, Yasmin F, Dapke K, Shah SM, Zafar MD, Khan 

AA, Mohiuddin O, Surani S. Evaluation of vitamin-D status 

and its association with clinical outcomes among COVID-

19 patients in Pakistan. The American Journal of Tropical 

Medicine and Hygiene. 2022 Jan;106(1):150.

7. Mahmood S, Zafar N, Anjum N, Saldera KA, Samo UB, 

Shahid T. Relationship between Vitamin D Insufficient, 

Vitamin D Deficient Pakistani population and COVID-19. 

International Journal of Health Sciences.;7(S1):284-95.

|  July-Dec 2024| Vol.8 No.2



18. Demir M, Demir F, Aygun H. Vitamin D deficiency is 

associated with COVID�19 positivity and severity of the 

d i s e a s e .  J o u r n a l  o f  m e d i c a l  v i r o l o g y .  2 0 2 1 

May;93(5):2992-9.

19. Fatemi A, Ardehali SH, Eslamian G, Noormohammadi M, 

Malek S. Association of vitamin D deficiency with COVID-

19 severity and mortality in Iranian people: a prospective 

observational study. Acute and Critical Care. 2021 

Nov;36(4):300.

20. Luo X, Liao Q, Shen Y, Li H, Cheng L. Vitamin D deficiency is 

associated with COVID-19 incidence and disease severity 

in Chinese people. The Journal of nutrition. 2021 Jan 

1;151(1):98-103.

21. Katz J, Yue S, Xue W. Increased risk for COVID-19 in 

patients with vitamin D deficiency. Nutrition. 2021 Apr 

1;84:111106.

22. Samimagham H, Hassaniazad M, Arabi M, Hooshyar D, 

Abbasi MA, Abbasi T, KazemiJahromi M. The Association of 

Vitamin D Deficiency with COVID-19 Severity and 

Mortality. Journal of Research in Applied and Basic Medical 

Sciences. 2021 Dec 10;7(4):228-35.

23. Kalichuran S, van Blydenstein SA, Venter M, Omar S. 

Vitamin D status and COVID-19 severity. Southern African 

Journal of Infectious Diseases. 2022 Apr 26;37(1):359.

24. Nielsen NM, Junker TG, Boelt SG, Cohen AS, Munger KL, 

Stenager E, Ascherio A, Boding L, Hviid A. Vitamin D status 

and severity of COVID-19. Scientific reports. 2022 Nov 

17;12(1):19823.

25. Seal KH, Bertenthal D, Carey E, Grunfeld C, Bikle DD, Lu 

CM. Association of vitamin D status and COVID-19-related 

hospitalization and mortality. Journal of general internal 

medicine. 2022 Mar;37(4):853-61.

26. Subramanian S, Rhodes JM, Taylor JM, Milan AM, Lane S, 

Hewison M, Chun RF, Jorgensen A, Richardson P, 

Nitchingham D, Aslan J. Vitamin D, vitamin D—binding 

protein, free vitamin D and COVID-19 mortality in 

hospitalized patients. The American journal of clinical 

nutrition. 2022 May 1;115(5):1367-77.

27. Ahmad AS, Juber NF, Al-Naseri H, Heumann C, Ali R, Oliver 

T. Association between Average Vitamin D Levels and 

COVID-19 Mortality in 19 European Countries—A 

P o p u l a t i o n - B a s e d  S t u d y.  N u t r i e n t s .  2 0 2 3  N o v 

17;15(22):4818.

28. Basińska-Lewandowska M, Lewandowski K, Horzelski W, 

Lewiński A, Skowrońska-Jóźwiak E. Frequency of COVID-

19 infection as a function of vitamin D levels. Nutrients. 

2023 Mar 24;15(7):1581.

92

8. Abdollahi A, Kamali Sarvestani H, Rafat Z, Ghaderkhani S, 

Mahmoudi�Aliabadi M, Jafarzadeh B, Mehrtash V. The 

association between the level of serum 25 (OH) vitamin D, 

obesity, and underlying diseases with the risk of developing 

COVID�19 infection: a case–control study of hospitalized 

patients in Tehran, Iran. Journal of medical virology. 2021 

Apr;93(4):2359-64.

9. D'Avolio A, Isaia G, Caprio M, Fabbri A, Falcone S, Ferretti E, 

Gardini A, Infante M, Maggiorotti M, Migliaccio S, Minisola 

G. Vitamin D in the COVID 19 prevention and treatment: 

emerging evidence. Pharmadvances. 2021;3(2):350-6.

10. Hastie CE, Mackay DF, Ho F, Celis-Morales CA, Katikireddi 

SV, Niedzwiedz CL, Jani BD, Welsh P, Mair FS, Gray SR, 

O'Donnell CA. Vitamin D concentrations and COVID-19 

infection in UK Biobank. Diabetes & Metabolic Syndrome: 

Clinical Research & Reviews. 2020 Jul 1;14(4):561-5.

11. Mendy A, Apewokin S, Wells AA, Morrow AL. Factors 

associated with hospitalization and disease severity in a 

racially and ethnically diverse population of COVID-19 

patients. MedRxiv. 2020 Jun 26:2020-06.

12. Merzon E, Tworowski D, Gorohovski A, Vinker S, Golan 

Cohen A, Green I, Frenkel�Morgenstern M. Low plasma 25 

(OH) vitamin D level is associated with increased risk of 

COVID�19 infection: an Israeli population�based study. 

The FEBS journal. 2020 Sep;287(17):3693-702.

13. Radujkovic A, Hippchen T, Tiwari-Heckler S, Dreher S, 

Boxberger M, Merle U. Vitamin D deficiency and outcome 

of COVID-19 patients. Nutrients. 2020 Sep;12(9):2757.

14. Raharusun P, Priambada S, Budiarti C, Agung E, Budi C. 

Patterns of COVID-19 mortality and vitamin D: an 

Indonesian study. SSRN Electron J. 2020 Apr 26;7:1-2.

15. Ye K, Tang F, Liao X, Shaw BA, Deng M, Huang G, Qin Z, Peng 

X, Xiao H, Chen C, Liu X. Does serum vitamin D level affect 

COVID-19 infection and its severity?-A case-control study. 

Journal of the American College of Nutrition. 2021 Nov 

10;40(8):724-31.

16. Butler-Laporte G, Nakanishi T, Mooser V, Morrison DR, 

Abdullah T, Adeleye O, Mamlouk N, Kimchi N, Afrasiabi Z, 

Rezk N, Giliberti A. Vitamin D and COVID-19 susceptibility 

and severity in the COVID-19 Host Genetics Initiative: A 

Mendelian randomization study. PLoS medicine. 2021 Jun 

1;18(6):e1003605.

17. Campi I, Gennari L, Merlotti D, Mingiano C, Frosali A, 

Giovanelli L, Torlasco C, Pengo MF, Heilbron F, Soranna D, 

Zambon A. Vitamin D and COVID-19 severity and related 

mortality: a prospective study in Italy. BMC Infectious 

Diseases. 2021 Dec;21:1-3.

|  July-Dec 2024| Vol.8 No.2



93

29. di Filippo L, Frara S, Nannipieri F, Cotellessa A, Locatelli M, 

Rovere Querini P, Giustina A. Low vitamin D levels are 

associated with long COVID syndrome in COVID-19 

survivors. The Journal of Clinical Endocrinology & 

Metabolism. 2023 Oct;108(10):e1106-16.

30. Jalalzadeh M, Haddad Z, Al-Sunboli B, Haider H, Ghavami 

M, Ozbay MB, Rodriguez BQ, Ahmed F, Galaz CM, Direba G, 

Valencia JC. Exploring the association between vitamin D 

status and COVID-19 outcomes.

31. Konikowska K, Kiliś-Pstrusińska K, Matera-Witkiewicz A, 

Kujawa K, Adamik B, Doroszko A, Kaliszewski K, Pomorski 

M, Protasiewicz M, Sokołowski J,  Madziarska K. 

Association of serum vitamin D concentration with the final 

course of hospitalization in patients with COVID-19. 

Frontiers in Immunology. 2023 Sep 1;14:1231813.

32. Zeidan NM, Lateef HM, Selim DM, Razek SA, Abd-Elrehim 

GA, Nashat M, ElGyar N, Waked NM, Soliman AA, Elhewala 

AA, Shehab MM. Vitamin D deficiency and vitamin D 

receptor FokI polymorphism as risk factors for COVID-19. 

Pediatric Research. 2023 Apr;93(5):1383-90.

33. Afshar Z, Sahebi K, Meybodi MJ, Yazdani N, Hamzavi SS, 

Moravej H, Ilkhanipoor H, Amirhakimi A. The association of 

serum levels of vitamin D, Zn, and Mg and disease severity 

in children and adolescents with COVID-19: A case-control 

study. Clinical Epidemiology and Global Health. 2024 Mar 

1;26:101552.

34. Noraldinvand NK, Bashizadehfakhar H, Rostami F, Rangraz 

S, Shahidi PS. Determination of Serum Vitamin D Levels in 

Patients with COVID-19. Journal of Medical Bacteriology. 

2024 Apr 17:9-18.

35. Wrapp D, Wang N, Corbett KS, Goldsmith JA, Hsieh CL, 

Abiona O, Graham BS, McLellan JS. Cryo-EM structure of 

the 2019-nCoV spike in the prefusion conformation. 

Science. 2020 Mar 13;367(6483):1260-3.

36. Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, Si HR, 

Zhu Y, Li B, Huang CL, Chen HD. A pneumonia outbreak 

associated with a new coronavirus of probable bat origin. 

nature. 2020 Mar;579(7798):270-3.

37. Khan M, Yoo SJ, Clijsters M, Backaert W, Vanstapel A, 

Speleman K, Lietaer C, Choi S, Hether TD, Marcelis L, Nam 

A. Visualizing in deceased COVID-19 patients how SARS-

CoV-2 attacks the respiratory and olfactory mucosae but 

spares the olfactory bulb. Cell. 2021 Nov 24;184(24):5932-

49.

38. Beumer J, Geurts MH, Lamers MM, Puschhof J, Zhang J, van 

der Vaart J, Mykytyn AZ, Breugem TI, Riesebosch S, 

Schipper D, van den Doel PB. A CRISPR/Cas9 genetically 

engineered organoid biobank reveals essential host factors 

for coronaviruses. Nature communications. 2021 Sep 

17;12(1):5498.

39. Di Rosa M, Malaguarnera M, Nicoletti F, Malaguarnera L. 

Vitamin D3: a helpful immuno�modulator. Immunology. 

2011 Oct;134(2):123-39.

40. DeLuca HF. Overview of general physiologic features and 

functions of vitamin D. The American journal of clinical 

nutrition. 2004 Dec 1;80(6):1689S-96S.

41. Manion M, Hullsiek KH, Wilson EM, Rhame F, Kojic E, 

Gibson D, Hammer J, Patel P, Brooks JT, Baker JV, Sereti I. 

Vitamin D deficiency is associated with IL-6 levels and 

monocyte activation in HIV-infected persons. PLoS One. 

2017 May 2;12(5):e0175517.

42. Jose RJ, Manuel A. COVID-19 cytokine storm: the interplay 

between inflammation and coagulation. The Lancet. 

Respiratory Medicine. 2020 Jun 1.

43. Holick MF. The vitamin D deficiency pandemic: Approaches 

for diagnosis, treatment and prevention. Reviews in 

Endocrine and Metabolic Disorders. 2017 Jun;18:153-65.

44. Infante M, Ricordi C, Sanchez J, Clare-Salzler MJ, Padilla N, 

Fuenmayor V, Chavez C, Alvarez A, Baidal D, Alejandro R, 

Caprio M. Influence of vitamin D on islet autoimmunity and 

beta-cell function in type 1 diabetes. Nutrients. 2019 Sep 

11;11(9):2185.

45. Dankers W, Colin EM, Van Hamburg JP, Lubberts E. Vitamin 

D in autoimmunity: molecular mechanisms and therapeutic 

potential. Frontiers in immunology. 2017 Jan 20;7:697.

46. Greiller CL, Martineau AR. Modulation of the immune 

response to respiratory viruses by vitamin D. Nutrients. 

2015 May 29;7(6):4240-70.

47. Wang TT, Dabbas B, Laperriere D, Bitton AJ, Soualhine H, 

Tavera-Mendoza LE, Dionne S, Servant MJ, Bitton A, 

Seidman EG, Mader S. Direct and indirect induction by 1, 

25-dihydroxyvitamin D3 of the NOD2/CARD15-defensin 

�2 innate immune pathway defective in Crohn disease. 

Journal of Biological Chemistry. 2010 Jan 22;285(4):2227-

31.

48. Liu G, Hong T, Yang J. A single large dose of vitamin D could 

be used as a means of coronavirus disease 2019 prevention 

and treatment. Drug Design, Development and Therapy. 

2020 Aug 21:3429-34.

49. Meltzer DO, Best TJ, Zhang H, Vokes T, Arora V, Solway J. 

Association of vitamin D status and other clinical 

characteristics with COVID-19 test results. JAMA network 

open. 2020 Sep 1;3(9):e2019722-.

50. Rastogi A, Bhansali A, Khare N, Suri V, Yaddanapudi N, 

Sachdeva N, Puri GD, Malhotra P. Short term, high-dose 

|  July-Dec 2024| Vol.8 No.2



94

vitamin D supplementation for COVID-19 disease: a 

randomised, placebo-controlled, study (SHADE study). 

Postgraduate medical journal. 2022 Feb;98(1156):87-90.

51. Annweiler C, Beaudenon M, Gautier J, Gonsard J, Boucher 

S, Chapelet G, Darsonval A, Fougère B, Guérin O, Houvet M, 

Ménager P. High-dose versus standard-dose vitamin D 

supplementation in older adults with COVID-19 (COVIT-

TRIAL): A multicenter, open-label, randomized controlled 

s u p e r i o r i t y  t r i a l .  P L o S  m e d i c i n e .  2 0 2 2  M a y 

31;19(5):e1003999.

52. Cervero M, López-Wolf D, Casado G, Novella-Mena M, 

Ryan-Murua P, Taboada-Martínez ML, Rodríguez-Mora S, 

Vigón L, Coiras M, Torres M. Beneficial effect of short-term 

supplementation of high dose of vitamin D3 in hospitalized 

patients with COVID-19: a multicenter, single-blinded, 

prospective randomized pilot clinical trial. Frontiers in 

pharmacology. 2022 Jul 4;13:863587.

53. Hafezi S, Saheb Sharif-Askari F, Saheb Sharif-Askari N, Ali 

Hussain Alsayed H, Alsafar H, Al Anouti F, Hamid Q, 

Halwani R. Vitamin D enhances type I IFN signaling in 

COVID-19 patients. Scientific Reports. 2022 Oct 

22;12(1):17778.

54. Oristrell J, Oliva JC, Casado E, Subirana I, Domínguez D, 

Toloba A, Balado A, Grau M. Vitamin D supplementation 

and COVID-19 risk: A population-based, cohort study. 

Journal  of  endocrinological  investigation.  2022 

Jan;45:167-79.

55. Sarhan N, Abou Warda AE, Sarhan RM, Boshra MS, 

Mostafa-Hedeab G, ALruwaili BF, Ibrahim HS, Schaalan MF, 

Fathy S. Evidence for the efficacy of a high dose of vitamin D 

on the hyperinflammation state in moderate-to-severe 

COVID-19 patients: a randomized clinical trial. Medicina. 

2022 Sep 27;58(10):1358.

56. Speeckaert M, Speeckaert R, Delanghe J. Vitamin D binding 

protein in COVID-19. Clinical Medicine. 2020;20(5):E136-

7.

57. D i l o k p a t t a n a m o n g k o l  P,  Ya n  C ,  J a y a n a m a  K , 

Ngamjanyaporn P, Sungkanuparph S, Rotjanapan P. Impact 

of vitamin D supplementation on the clinical outcomes of 

C OV I D - 1 9  p n e u m o n i a  p a t i e n t s :  a  s i n g l e - c e n t e r 

randomized controlled trial. BMC complementary 

medicine and therapies. 2024 Feb 21;24(1):97.

58. Singh A, Rastogi A, Puri GD, Ganesh V, Naik NB, Kajal K, 

Kahlon S, Soni SL, Kaloria N, Saini K, Hazarika A. 

Therapeutic high-dose vitamin D for vitamin D-deficient 

severe COVID-19 disease: randomized, double-blind, 

placebo-controlled study (SHADE-S). Journal of Public 

Health. 2024 Jun;46(2):256-66.

59. Bikle DD. Vitamin D metabolism, mechanism of action, and 

clinical applications. Chemistry & biology. 2014 Mar 

20;21(3):319-29.

60. Murdaca G, Pioggia G, Negrini S. Vitamin D and Covid-19: 

an update on evidence and potential therapeutic 

implications. Clinical and Molecular Allergy. 2020 

Dec;18:1-8.

61. Yuk JM, Shin DM, Lee HM, Yang CS, Jin HS, Kim KK, Lee ZW, 

Lee SH, Kim JM, Jo EK. Vitamin D3 induces autophagy in 

human monocytes/macrophages via cathelicidin. Cell host 

& microbe. 2009 Sep 17;6(3):231-43.

62. Telcian AG, Zdrenghea MT, Edwards MR, Laza-Stanca V, 

Mallia P, Johnston SL, Stanciu LA. Vitamin D increases the 

antiviral activity of bronchial epithelial cells in vitro. 

Antiviral research. 2017 Jan 1;137:93-101.

63. Grant WB, Lahore H, McDonnell SL, Baggerly CA, French 

CB, Aliano JL, Bhattoa HP. Evidence that vitamin D 

supplementation could reduce risk of influenza and 

COVID-19 infections and deaths. Nutrients. 2020 

Apr;12(4):988.

64. D'Alessio FR, Tsushima K, Aggarwal NR, West EE, Willett 

MH, Britos MF, Pipeling MR, Brower RG, Tuder RM, 

McDyer JF, King LS. CD4+ CD25+ Foxp3+ Tregs resolve 

experimental lung injury in mice and are present in humans 

with acute lung injury. The Journal of clinical investigation. 

2009 Oct 1;119(10):2898-913.

65. Li YC, Qiao G, Uskokovic M, Xiang W, Zheng W, Kong J. 

Vitamin D: a negative endocrine regulator of the 

renin–angiotensin system and blood pressure. The Journal 

of steroid biochemistry and molecular biology. 2004 May 

1;89:387-92.

66. Yang J, XU J, Zhang H. Effect of Vitamin D on ACE2 and 

Vitamin D receptor expression in rats with LPS-induced 

acute lung injury. Chinese journal of emergency medicine. 

2016:1284-9.

67. King E. Vitamin D Reduces Covid-19 Mortality and Serious 

Illness: An Integrated Approach to Evidence.

68. Marcinowska-Suchowierska E, Kupisz-Urbańska M, 

Łukaszkiewicz J, Płudowski P, Jones G. Vitamin D toxicity–a 

clinical perspective. Frontiers in endocrinology. 2018 Sep 

20;9:550.

|  July-Dec 2024| Vol.8 No.2



95

CONFLICT OF INTEREST
Author declared no conflict of interest

GRANT SUPPORT & FINANCIAL DISCLOSURE
Author declared no specific grant for this research from any funding agency in the public, commercial or non-profit sectors

AUTHORS CONTRIBUTIONS

MI: Concep�on, Design of the work, Data collec�on, and Dra�ing, Reviewed, Final approval, Agreement to be accountable.

AA: Concep�on, Design of the work, Acquis�on, Data Analysis, and Dra�ing, Reviewed, Final approval, Agreement to be accountable.

SSF: Concep�on, Design of the work, Interpreta�on of data for the work, and Dra�ing, Reviewed, Final approval, Agreement to be 

accountable.

TAK: Concep�on, Design of the work, Data collec�on, and Dra�ing, Reviewed, Final approval, Agreement to be accountable .

DATA SHARING POLICY
The data that support the findings of this study are available from the corresponding author upon reasonable request.

ABMS web address: www.abms.kmu.edu.pk 
 Email address: abms@kmu.edu.pk

|  July-Dec 2024| Vol.8 No.2

"Readers may "Share-copy and redistribute the material in any medium or format" and "Adapt-remix, 
transform, and build upon the material". The readers must give appropriate credit to the source of the material 
and indicate if changes were made to the material. Readers may not use the material for commercial purpose. 
The readers may not apply legal terms or technological measures that legally restrict others from doing 
anything the license permits."

www.abms.kmu.edu.pk
abms@kmu.edu.pk

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

