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ABSTRACT 

 

Since the discovery of vitamin D, extensive research has been conducted to explore its 

physiological effects and the impact of its lack on human health. The body produces fat-soluble 

vitamin D when exposed to sunshine. Recent experimental studies suggest that exposure to 

sunlight and maintaining sufficient levels of circulating vitamin D can decrease the likelihood 

of developing cancer. Various in vitro and in vivo research indicate that vitamin D may be a 

beneficial supplement for both treating and preventing cancer.  

However, sufficient clinical trials must be conducted to confirm the inhibitory effect of vitamin 

D on cancer occurrence. Therefore, comprehending the biological mechanics of vitamin D can 

be beneficial in preventing several chronic diseases. This review focuses on research studies 

indexed in MEDLINE and other databases, that have examined the impact of vitamin D on 

reducing cancer rates and its role in inhibiting the progression of cancer cells. 

The correlation between vitamin D and cancer has been extensively researched, yielding 

inconsistent findings. There is no unanimity on whether vitamin D has a good anti-cancer 

impact. This review outlines the relationship between vitamin D and cancer risk, as well as the 

findings from clinical studies on vitamin D. It also delves into the factors that lead to the 

variability in study results. Single nucleotide polymorphisms (SNPs) that affect the 

effectiveness of vitamin D supplementation are emphasized. Comprehending these distinctions 

can tailor strategies to enhance the efficacy of vitamin D in reducing cancer risk. 
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INTRODUCTION 

Vitamin D, the "sunshine Vitamin" plays an 

active role in bone health and immune 

response modulation. In addition to 

regulating the correct bone density and 

protecting against various conditions related 

to bones, new research studies are beginning 

to increasingly highlight an interesting 

relationship between low Vitamin D levels 

and malignancy. Malignancy/Cancer can 

refer to one of the whole ranges of different 

diseases that primarily feature uncontrolled 

and rapid multiplication of cells by growth in 

localized areas, invasion of adjacent tissues 

or organs, and spread to other parts of the 

body, thus becoming remotely situated. This 

probable link of Vitamin D with cancer 

offers not only preventive measures but also 
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poses interesting questions about dietary and 

lifestyle choices. 

Research on vitamin D has been widely 

generated and has documented the 

importance of this hormone for health and 

disease processes related to calcium 

absorption, immune function, and regulation 

of cell growth.  We aimed to provide a 

holistic information review of the role of 

Vitamin D in cancer prevention and therapy, 

emphasizing its importance in oncology and 

public health. 

We shall initiate with this attempt to 

understand the multifaceted roles of Vitamin 

D from its metabolic pathways and sources 

to its implications in cancer-preventive 

treatment, navigating in the scientific 

evidence that ties this nutrient into the 

complex world of malignancy. 

 

Understanding Vitamin D 

Vitamin D synthesis takes place in skin by 

sunlight and encompasses two important 

metabolic conversions in both the liver and 

the kidneys, thus producing its active form, 

1,25 dihydroxycholecalciferol. This further 

interacts with nuclear receptors on cells 

themselves, modulating gene expression and 

cellular activities necessary for good health 

and prevention of disease.[1] 

 

Deficiency and sources 

Meanwhile, a deficiency is a common thing 

related to insufficient exposure to sunlight, 

dietary intake, and health conditions. It 

directly relates to many health issues, for 

instance, a much higher predisposition to 

specific cancers requiring the assurance of 

appropriate vitamin D either through natural 

exposure, diets, or supplements.[1]  

 

Vitamin D and Cancer Prevention 

The anti-cancer properties of Vitamin D are 

based on its competence in controlling cell 

growth, prompting cell differentiation, and 

modulating the immune system. All these 

mechanisms, according to Feldman et al. [2], 

point clearly toward a role that, to some 

extent, could prove protective from the 

development of malignant forms, especially 

colorectal, breast, and prostate cancers.  

 

Epidemiological Evidence 

Epidemiological studies, case-control 

studies, and meta-analyses strongly 

suggested a relationship between the level of 

Vitamin D and the risk for cancer, 

particularly in colorectal and breast cancers. 

Though studies have also shown an 

association between Vitamin D Deficiency 

and other malignancies like Ovarian cancer, 

Skin cancer, bone cancers and Head and 

Neck cancers. It is for these reasons that the 

finding of a considerable, significant 

reduction in serum 25(OH)D levels in cancer 

patients and optimizing the intake through 

fortified diets and multivitamin supplements 

could be useful in exploring the potential of 

Vitamin D in cancer prevention strategies.[3]   

 

Relationship between Vitamin D and Certain Cancer Types 
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Breast Cancer 

Studies show that Vitamin D has a preventive 

impact against breast cancer, indicating that 

higher levels of Vitamin D may lower the 

risk of acquiring the disease. Cell growth 

regulation and hormonal balance are 

important mechanisms for preventing breast 

cancer. [2]  

New breast cancer cases as much as 2.3 

million are identified each year, making it the 

primary cause of mortality for women 

globally.[4] Research has shown that a lack 

of 25(OH)D is prevalent in breast cancer 

patients, particularly affecting younger and 

obese individuals. [5] The study found a 

correlation between 25(OH)D insufficiency 

and more severe grade and ER-negative 

subtypes of breast cancer, suggesting a 

reduction in the preventive benefits of 

vitamin D and maybe further hormonal 

interactions. Additional research has 

elucidated the significance of Vitamin D 

Receptor (VDR) gene variations as potential 

risk factors for breast cancer in several ethnic 

groups, including North Indian women in 

New Delhi.[6] The researchers verified that 

females with high serum 25(OH)D levels are 

at a reduced risk and stage of breast cancer. 

Additionally, they showed that women with 

the polymorphic T (f) allele for the VDR Fok 

I site (genotype: CT/TT) have a higher 

likelihood of developing breast cancer 

compared to those with the wild C (F) allele 

(genotype: CC). The FokI polymorphism 

(rs2228570) is situated at the initiation codon 

in exon 2, leading to a modified translation 

start site and the production of an extended 

VDR variant consisting of 427 amino acids. 

This variant exhibits reduced gene activation 

efficiency compared to the wild type C allele, 

which has been demonstrated to enhance 

more vigorous anti-inflammatory 

reactions.[7] This specific mix of alleles may 

be responsible for the heightened 

susceptibility to breast cancer in women from 

North India, necessitating additional 

research. 

 

 

 

Colorectal cancer 

Studies have shown a considerable decrease 

in the incidence of colorectal cancer with 

increased levels of Vitamin D, making its 

function in prevention particularly 

convincing. Vitamin D is believed to have a 

protective effect due to its impact on cell 

differentiation and immunological 

function.[3] 

Colorectal cancer originates from cells in the 

colon or rectum and affects approximately 

1.9 million new cases worldwide each year 

[8]. A study by the Norwegian Women and 

Cancer Cohort involving 95,416 participants 

and 1774 cases of colorectal cancer revealed 

that individuals with higher vitamin D3 

intake had a 17% lower risk of developing 

colorectal cancer in the proximal colon. The 

hazard ratio was 0.83 with a 95% confidence 

interval of 0.68–1.02. [9] 

The results indicate that vitamin D deficiency 

might be linked to various areas of the colon, 

possibly due to the increased expression of 

VDR in the proximal colon.[10] Recent gene 

expression investigations in colorectal 

cancer tissue showed that both VDR and 

CYP3A4 were downregulated in the affected 

population.[11] CYP3A4 in the liver plays a 

role in metabolizing many drugs and is 

responsible for transforming and breaking 

down substances like vitamin D3 and D2 

through hydroxylation processes.[12]  So it’s 

proposed that vitamin D metabolism could be 

compromised in the development of 

colorectal cancer. 

Clinical implications arise from 

polymorphisms in the GC gene. 

Supplementing colorectal cancer patients 

with the GC rs4588 and rs2282679 

polymorphisms with 2,000 IU of vitamin D 

was found to be less efficient in restoring 

25(OH)D sufficiency [13]. 

 

Prostate Cancer 

Research on the correlation between Vitamin 

D and prostate cancer yields inconsistent 

findings due to the complexity of the 

interaction. Data is indicating that Vitamin D 

might affect the risk and development of 
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prostate cancer, which justifies the need for 

more research. [2] 

Prostate cancer is the predominant 

malignancy in males, with 1.4 million new 

cases identified annually. [14] A recent study 

indicates that the ApaI (A/C) polymorphism 

in intron 8 of the VDR gene could serve as a 

diagnostic and prognostic indicator for the 

stage of malignant prostate cancer in 

Egyptian men compared to those with benign 

prostatic hyperplasia.[15] The ApaI (A/C) 

polymorphism does not impact the encoded 

VDR protein. The reason for this connection 

is uncertain and may include intricate 

epistatic and/or gene regulatory effects. 

An association was discovered between 

rs9393682 and the progression of localized 

prostate cancer, as well as the association 

between rsl378033 and the reduced 

progression of advanced prostate cancer. [16] 

 

Ovarian Cancers: 

Ovarian cancer, with a yearly global 

incidence of 313,000 new cases, is the 

leading cause of cancer-related mortality 

among gynaecologic tumours.[17] In a recent 

study, a meta-analysis was performed by 

researchers using searchable databases, 

including MEDLINE and the Web of 

Sciences, to examine the associations 

between dietary vitamin D intake, serum 

25(OH)D levels, and the relative risk (RR) of 

ovarian cancer.[18] In 15 observational 

studies, individuals with elevated blood 

25(OH)D levels exhibited a 37% reduced 

chance of ovarian cancer incidences when 

compared with lower levels (pooled 

RR=0.63). In contrast, the consumption of 

vitamin D had a modest negative correlation 

(RR=0.92). The strength of the adverse 

connection was found to be greater in case-

control studies compared to prospective 

studies. In general, serum 25(OH)D levels 

have the potential to serve as a more reliable 

prognostic indicator for predicting the impact 

on ovarian cancer. 

 

Bone Cancers: 

Bone tumours are a diverse collection of 

abnormal growths that exhibit various 

radiological and histological characteristics. 

[19,20]  Benign bone tumours are different 

from malignant tumours, which can be 

categorized as primary or secondary bone 

tumours, also known as metastases. Bone 

metastases are common and tend to occur 

more often in patients with breast, prostate, 

lung, thyroid, kidney, and bladder cancers. 

Primary malignant bone tumours have an 

unclear cause, unlike bone metastases.  

Bone remodelling is a continuous and 

lifelong process that involves breaking down 

old or mechanically useless bone and 

replacing it with newly produced bone tissue. 

Cancer cells in the bone microenvironment 

significantly disrupt this balance. Cancer 

cells in bone manipulate indigenous 

osteoblasts and osteoclasts to create a 

favorable environment for their growth and 

development. Therefore, changes in the bone 

microenvironment have been associated with 

an elevated vulnerability of the skeletal 

system to cancer metastases. Vitamin D is 

crucial for maintaining a healthy and 

physiological metabolism of minerals and 

bone structure in the bone 

microenvironment. Thus, it is not unexpected 

that a lack of vitamin D has been shown to 

speed up the formation of tumors in bone.  

Vitamin D deficiency has been found to 

increase the risk of developing cancer by 

enhancing tumour-related gene expression. 

[21,22] Research has shown that vitamin D 

plays a direct role in controlling cell growth, 

development, and cell death in several 

tissues, including cancerous tumors. VDR is 

commonly found in various cell types, 

including cancer cells, and multiple studies 

have shown a link between low VDR 

expression and increased tumour 

aggressiveness. 

Research is actively exploring the 

possibilities of Vitamin D as a supplementary 

medication in cancer therapy. Research is 

investigating the potential benefits of 

Vitamin D supplementation in improving the 

effectiveness of traditional cancer treatments 

and enhancing patient outcomes. [23] 
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Challenges and controversies 

The significance of Vitamin D in cancer 

prevention and treatment is a topic of 

contention, despite encouraging findings. 

Challenges related to Vitamin D toxicity and 

the interpretation of epidemiological 

findings complicate the direct use of Vitamin 

D supplementation in clinical settings. [1] 

 

CONCLUSION 

The complex connection between Vitamin D 

and cancer underscores the nutrient's 

potential in preventing and treating 

malignancies.  

Vitamin D serves as the precursor to 

calcitriol and plays a crucial role as a 

calciotropic hormone. Numerous analytical 

investigations have garnered significant 

interest in vitamin D's role in the 

pathogenesis and management of cancer. 

Several lines of evidence indicate a 

correlation between low serum level of 

vitamin D and an increased risk of cancers, 

as well as other chronic disorders. Calcitriol 

has a crucial role in the regulation of 

numerous genes that are involved in cellular 

processes, either directly or indirectly. 

Although numerous epidemiological studies 

have indicated a negative correlation 

between vitamin D and UV B status and the 

occurrence of cancer, this association has yet 

to be substantiated. To mitigate the risk of 

malignancy, individuals must maintain an 

adequate level of vitamin D. 

Advancements in research will lead to a more 

detailed comprehension of Vitamin D's 

function, providing new cancer prevention 

and treatment opportunities. Continuing to 

study this connection highlights the need to 

maintain sufficient Vitamin D levels for 

overall health and wellness. 
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