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ABSTRACT
Fat-soluble Vitamin D plays a critical role in maintaining bone health and regulating the absorption of calcium and 
phosphorus. Interest in Vitamin D’s potential role in treating and counteracting malignant development has grown 
recently. According to epidemiological research, higher Vitamin D levels may be associated with a lower risk of 
developing certain cancers, such as colorectal, breast, and prostate cancer. The current investigation aims to determine 
the correlation between the prevalence of Vitamin D deficiency in the serum and the development of cancer. Studies 
conducted in research centers have also suggested that Vitamin D may possess anti-malignant growth characteristics, 
such as the ability to trigger apoptosis (a modified form of cell death) and inhibit the proliferation of malignant 
development cells. However, the results of the first clinical trials investigating the use of Vitamin D as a preventative or 
malignant growth therapy have been mixed, and the optimal dosage and duration of Vitamin D supplementation for 
illness prevention or treatment remain unclear. Additional research is anticipated to identify subpopulations that may 
benefit most from Vitamin D supplementation and to clarify the potential benefits and risks of this medication for 
malignant growth anticipation. Nevertheless, ensuring adequate Vitamin D intake through supplementation or sun 
exposure may be a key strategy for reducing the risk of cancerous development and improving overall health.
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INTRODUCTION

When people spend more time indoors at work or home, they do not get enough sunlight to produce 
enough cutaneous Vitamin D.1-3 Consequently, Vitamin D deficiency has become a significant 
health risk in the modern era. Recent studies conducted worldwide have consistently demonstrated 
that Vitamin D deficiency is unexpectedly prevalent across all age groups.3 Worldwide, between 
30% and 50% of the population lacks enough vitamin D.4 In community-based Indian studies 
conducted over the past decade on seemingly healthy controls, the prevalence varied between 50% 
and 94%.5 Vitamin D, a fat-soluble steroid hormone, has been extensively studied for its ability to 
balance calcium and phosphorus levels, thereby supporting strong bones. Beyond just maintaining 
bone health, its importance extends to immune regulation, heart health, mineral metabolism, and 
bone remodeling.6 The serum 25(OH)D test was used to assess the Vitamin D level in individuals 
diagnosed with multiple myeloma.7 An earlier study determined that a cutoff value of ≥30 ng/mL was 
appropriate for this application. Vitamin D insufficiency and deficiency are frequently associated with 
worse overall survival (OS) and relapse-free survival in hematological malignancies and diseases, 
higher malignant cell burden, poor response to treatment, and worse health outcomes.7 Higher 
apoptosis, reduced angiogenesis, and higher cell cycle arrest lead to a slower rate of proliferation.8 An 
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increased risk of bone fracture and early signs of altered bone 
microarchitecture are common characteristics of monoclonal 
gammopathy of undetermined significance (MGUS), a pre-
malignant condition. Because Vitamin D is essential for the 
metabolism of minerals and bone, its deficiency is associated 
with the development of metabolic bone illnesses such as 
rickets and osteomalacia.9 Recent research has connected 
the non-skeletal effects of Vitamin D to a variety of ailments, 
including infections, diabetes mellitus, autoimmune diseases, 
and cardiovascular diseases.10 Numerous epidemiological 
studies have found a connection between Vitamin D deficiency 
and cancer. Higher levels of Vitamin D have been associated 
with decreased mortality from liver, colon, and breast cancers.11 
Moreover, Vitamin D from diet and sun exposure has been 
associated with a decreased risk of cancer.12 There are not many 
studies that examine how common Vitamin D deficiency is 
among cancer survivors. In a 2007 study conducted in the 
United States (US), 76 out of 99 breast cancer survivors (77%) 
and 51 out of 54 controls (94%) showed Vitamin D deficiency 
(<32  ng/mL).13 In a unique multiethnic cohort study carried 
out in the US, the mean Vitamin D level was 24.8 ± 10.4 ng/
mL, and 75.6% of the 790 breast cancer survivors had low 
serum 25(OH) D.14 In a second study, 29% of the patients had 
insufficient levels of 25(OH)D (below 20 ng/mL), and the mean 
Vitamin D level was found to be 25.2 ± 10.37 ng/mL among a 
large and diverse group of cancer survivors in a pediatric cancer 
survivor clinic.15 The current investigation aims to determine 
the correlation between the prevalence of Vitamin D deficiency 
in the serum and insufficiency in cancer.

WHAT IS CANCER?

The word “disease” refers to a broad category of conditions 
characterized by the unchecked growth and dissemination 
of abnormal cells within the body. These cells have the ability 
to invade and destroy healthy tissues, engulf tumors, and 
metastasize – or spread – to other parts of the body through 
the lymphatic or circulatory networks. There are many 
different types of diseases, such as leukemia, prostate disease, 
breast cancerous growth, colon cancerous growth, and cellular 
disintegration in the lungs.16 Every type of cancerous tumor 
has unique characteristics and options for care. Many factors 
can contribute to disease, such as genetic changes, exposure to 
certain natural elements (e.g., radiation, tobacco smoke, and 
synthetic substances), and lifestyle choices (e.g., poor eating 
habits, inactivity, and excessive alcohol consumption).17 
For the purpose of addressing the illness and enhancing 
endurance potential, early diagnosis and treatment are crucial.

EPIGENETIC FACTORS RESPONSIBLE FOR 
CANCER

Malignant growth is a perplexing illness that can be 
brought about by different elements, including hereditary 

and epigenetic changes.18 Epigenetic changes allude to 
adjustments to DNA that do not change the fundamental 
hereditary code yet can, in any case, influence quality 
articulation and cell capability.18 There are a few epigenetic 
factors that have been ensnared in the improvement of 
disease, including:

DNA methylation

This is a cycle wherein a methyl bunch is added to the DNA 
particle, which can prompt quality hushing. Variant DNA 
methylation designs have been related to a few sorts of 
malignant growth.19

Histone changes

Histones are proteins that assist with bundling DNA into a 
reduced construction called chromatin. Changes to histones, 
such as acetylation, methylation, and phosphorylation, can 
influence how firmly DNA is bundled and thusly impact 
quality articulation. Dysregulation of histone adjustments 
has been connected to the advancement of disease.20

Non-coding RNAs

Non-coding RNAs are RNA particles that do not encode 
proteins yet, at the same time, assume a part in directing 
quality articulation. Strange articulation of certain non-
coding RNAs has been seen in malignant growth cells.21

Chromatin rebuilding

This alludes to changes in the design of chromatin that can 
influence quality articulation. Adjustments in chromatin 
rebuilding factors have been related to the improvement of 
disease [Figure 1].22

Ecological variables

Natural elements, such as openness to poisons or stress, 
can likewise prompt epigenetic changes that add to disease 
advancement.23

By and large, epigenetic modifications can add to the inception, 
movement, and metastasis of disease. Understanding the 
fundamental systems of these progressions might help in 
the improvement of novel treatments for malignant growth 
treatment.24

WHAT IS VITAMIN D?

One important supplement that assumes some basic functions 
in the body is Vitamin D. Its primary function is to facilitate the 
body’s absorption and utilization of calcium and phosphorus, 
two elements necessary for healthy bones and teeth. Ghosh 
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et al., 2020 and 2021. In addition, Vitamin  D regulates the 
immune system, maintains cardiovascular health, and may 
help prevent some types of cancerous growth.2,25 Deficit in 
Vitamin D can lead to a number of health problems, such as 
osteoporosis, weakness in the muscles, and an increased risk 
of fractures and falls. Serious Vitamin D deficiency in children 
can result in rickets, a disorder that causes twisted and fragile 
bones.1 The best source of Vitamin D is sunshine, which causes 
the skin to produce Vitamin D on its own. However, a lot 
of people do not receive enough sun exposure to meet their 
Vitamin D needs, especially in areas with limited daylight or 
during the winter months. Furthermore, certain individuals 
may be more susceptible to Vitamin D deficiency due to factors 
such as age, skin tone, and dietary habits. Young and Xiong 
et al. (2018), to ensure adequate levels of Vitamin D, some 
people may need to take supplements or consume foods high 
in Vitamin D, such as fatty fish, egg yolks, and fortified dairy 
products.11 Speaking with a medical care provider regarding 
the appropriate dosage and source of Vitamin D based on 
personal needs and health state is very important.26

HOW DOES VITAMIN D WORK AGAINST 
CANCER?

In addition to playing a key role in maintaining bone health, 
Vitamin D is a fat-soluble substance that has been shown to 
have anti-cancer growth capabilities.27 Although the precise 
mechanism by which Vitamin D inhibits cancerous growth 
is not fully understood, it is believed to involve a few distinct 
pathways.28 One way that Vitamin D counteracts illness is 
through controlling the division and growth of cells. Vitamin D 
accelerates cell separation and reduces cell multiplication, which 
can impede the growth of malignant growth cells. This suggests 
that disease-causing cells are less likely to divide and grow out of 
control, which may lead to the organization of growth.18

Another way that Vitamin D inhibits cancerous growth is by 
promoting apoptosis, or the altered death of cells. Malignant 
growth cells can be triggered by Vitamin D to undergo apoptosis, 
which helps to stop the spread of these cells throughout the 
body. In addition, Vitamin D can help reduce irritation, which 
is a major factor in the improvement of malignant growth. 
Reducing annoyance may help prevent the progression of illness 
since chronic irritation can promote the growth and spread 
of cancerous growth cells.29 In general, research suggests that 
Vitamin D may help regulate cell development and division, 
promote apoptosis, and lessen aggravation, all of which may 
help prevent the turn of events and spread of malignant growth, 
even though the precise mechanisms by which it neutralizes 
disease are not fully understood.30

MECHANISM OF ACTION

Supplementing with Vitamin D is important since it plays 
a major role in many physiological cycles in the body, 

such as bone health, the formation of the immune system, 
and cell division and growth.31 More and more evidence is 
mounting that suggests Vitamin D may have anti-malignant 
growth capabilities. Although the exact mechanisms by 
which Vitamin D could inhibit cancerous growth are not 
fully understood, research suggests that it could function in 
multiple ways:

Cell multiplication hindrance

It has been demonstrated that Vitamin D inhibits the growth 
and division of cancerous growth cells both in vitro and in vivo. 
It may accomplish this by impeding the function of particular 
proteins involved in cell division and development.32

Acceptance of apoptosis

It has been shown that in malignant development cells, Vitamin 
D triggers apoptosis, also known as tailored cell passing. This 
could occur through the activation of signaling that results in cell 
passage.33 Cell separation guidelines: Vitamin D may play a role 
in controlling the differentiation of cancerous progenitor cells 
into non-cancerous ones. This could be a result of the relationship 
between Vitamin D and the division of normal cells.34

Angiogenesis inhibition

According to Chen and Zhu, Vitamin D may inhibit the 
formation of new blood vessels that malignancies require to 
grow and spread.35

Balance of safe capability

Research on Vitamin D’s regulation of resistant capability 
suggests that it may have some anti-malignant growth 
capabilities. It may enhance the migration of susceptible cells 
that attack cancerous cells while inhibiting the activity of 
resistant cells that promote the growth of cancer.36

Mitigating effects

Vitamin D has soothing effects that may be helpful in treating 
or preventing certain types of cancerous development. 
Chronic annoyance is a risk factor for certain diseases.37

Research is currently being done to determine the precise 
mechanisms through which Vitamin D inhibits malignant 
development. However, the evidence suggests that it may 
function through a variety of routes to prevent the growth 
and dissemination of disease cells.37

VITAMIN D STATUS IN RELATION TO BREAST 
CANCER

There is evidence to suggest that low Vitamin D levels may be 
associated with an increased risk of developing a cancerous 
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tumor in the bosom. In addition to being important for 
maintaining healthy bones and safe function, Vitamin D 
also plays a role in regulating cell division and development, 
two processes that can have detrimental effects on the 
development of cancer.38 According to several studies, women 
who have higher blood levels of Vitamin D are less likely to 
develop breast cancer than those who have lower amounts. 
However, the precise relationship between Vitamin D and 
bosom malignant growth is still being considered, and more 
research is anticipated to understand the relationship fully.39 It 
is important to remember that, even though there is evidence 
to suggest that Vitamin D may help counteract breast 
malignant growth, taking Vitamin D supplements is not a 
replacement for other screening and prevention measures for 
breast diseases, such as mammograms and healthy lifestyle 
choices such as maintaining a healthy weight, exercising 
frequently, and refraining from smoking and excessive 
alcohol consumption. It is a good idea to discuss any concerns 
you may have with your healthcare provider, such as your 
Vitamin D levels or your risk of bosom malignant growth.40

VITAMIN D STATUS IN RELATION TO COLON 
CANCER

A growing body of research indicates that there may be a 
link between colon cancerous development and Vitamin  D 
deficiency.41  Supplementing with Vitamin D is essential 
for maintaining regions of strength, but it also has a role in 
controlling cell division and development, resistance, and 
reducing inflammation – events that may contribute to the 
advancement of colon cancerous growth. Certain tests have 
indicated that individuals with low blood levels of Vitamin D are 
more likely to develop colon cancer.42 According to a large meta-
analysis of observational studies, people with the highest levels 
of Vitamin D compared to those with the lowest had a 30% 
decreased risk of developing colon cancerous development.43 
However, further research is needed to fully understand the 
relationship between Vitamin D levels and colon cancerous 
progression.44 It is anticipated that randomized controlled 
preliminary studies will determine the best times and dosages for 
Vitamin D administration, as well as if it can assist in preventing 
or treating colon cancerous development. It is important to 
remember that maintaining adequate Vitamin D levels is 
important for overall health, but it is not a replacement for other 
recommended malignant growth prevention strategies, such 
as routine screening, maintaining a healthy weight, abstaining 
from tobacco, and limiting excessive alcohol consumption.45

VITAMIN D STATUS IN RELATION TO 
PROSTATE CANCER

A growing body of research is looking into the relationship 
between prostate cancer risk and Vitamin D levels.46 

A fat-solvent nutrient, Vitamin D plays a key role in 
maintaining bone health, safe function, and calcium 
retention. Being resistant to illness is also acknowledged.47 

A few observational studies have suggested a possible link 
between low Vitamin D levels and an increased risk of 
prostate cancerous development. Men with higher circulating 
degrees of Vitamin D had a lower risk of developing prostate 
cancerous growth compared to individuals with lower levels, 
according to a meta-analysis of 25 studies.48 However, the 
evidence is not entirely consistent, and some studies have 
not discovered a strong correlation between Vitamin D levels 
and the risk of prostate cancer growth. Furthermore, it is still 
unclear what level of Vitamin D is optimal for preventing 
prostate cancerous growth, and it is unknown if raising 
Vitamin D levels may prevent or cure prostate disease. 
Overall, research is anticipated to clarify the association 
between higher Vitamin D levels and prostate cancer risk, 
even if there is evidence to support that such levels may be 
protective against cancerous growth.49

VITAMIN D STATUS IN RELATION TO SKIN 
CANCER

It is confusing and still not fully understood how skin 
malignant development and Vitamin D levels are related.50 
According to certain tests, individuals with greater Vitamin D 
levels may be less likely to promote some types of skin cancer, 
such as melanoma. Vitamin D is produced in the skin when 
the skin is exposed to bright (ultraviolet [UV]) radiation from 
daylight.51 However, it is also well-established that excessive 
UV exposure is the primary cause of skin disease and that 
avoiding unwarranted sun exposure and wearing protective 
clothing and sunscreen can significantly reduce the risk of 
developing skin cancer. Furthermore, even though Vitamin D 
has many important health benefits, taking supplements 
or extra Vitamin D can lead to adverse health effects like 
hypercalcemia, which is an increase in blood calcium levels.52 
To reduce the risk of skin cancer development and to maintain 
adequate Vitamin D levels, it is imperative to maintain a 
balance between Vitamin D intake and sun protection.53

TRIALS GOING ON VITAMIN D WITH 
RELATION TO DIFFERENT CANCER THERAPY

Growing evidence suggests that Vitamin D may be important 
in the therapy of malignant development.54 Here are a few 
examples of research that examined the effects of Vitamin D 
when combined with different treatments for malignant 
growths:

Bosom malignant growth

In women with metastatic bosom malignant growth receiving 
aromatase inhibitor treatment, high-portion Vitamin  D 
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supplementation (4000  IU/day) further developed 
movement-free endurance, according to a 2018 randomized 
controlled preliminary published in JAMA Oncology.11

Advanced prostate cancer

A 2015 review published in the Journal of Clinical Oncology 
revealed that men with advanced prostate cancer who 
received a high portion of Vitamin D supplementation 
(10,000  IU/day) in addition to standard treatment had 
a longer median survival time than those who received 
standard treatment alone.55

Colorectal malignant growth

Vitamin D administration may improve overall endurance 
in patients with colorectal malignant growth, according to 
a comprehensive survey and meta-analysis published in the 
Diary of Clinical Oncology in 2019.

Melanoma

According to 2016 research published in the Journal of 
Clinical Oncology, individuals with metastatic melanoma 
who received high-portion Vitamin D supplementation 
(up  to 20,000  IU/day) in addition to normal treatment 
showed improved movement-free endurance.56

EPIDEMIOLOGY OF CANCER ALL OVER THE 
WORLD

The study of illness transmission varies throughout different 
regions of the world, and malignant growth is a complex 
infection with many types and random causes. I can provide 
you with an overview based on the data available until 
September 2021, even though it is unrealistic to anticipate 
providing a thorough analysis of the research on disease 
transmission worldwide.57

Frequency and death rates

Due to differences in population socioeconomics, lifestyle 
variables, healthcare systems, and access to early detection 
and therapy, the prevalence and death rates of malignant 
growth mostly differ between countries and locations.11 Large 
salary nations will typically have greater incidence rates, 
primarily due to factors like aging populations and improved 
malignant growth detail frameworks. Either way, as the 
population grows, ages, or changes in gambling conditions, 
disease incidence rates are rising globally.58

Driving kinds of disease

The most known types of cancer in general include stomach, 
colon, lung, and prostate cancers. However, the area-specific 

appropriation and relative importance of explicit tumors 
can vary. For example, cellular degeneration in the lungs is 
more common in countries with substantial tobacco use, 
while stomach cancerous development is more common in 
some regions of Asia. The most well-known illness affecting 
women worldwide is breast cancer.20

Risk elements

Some risk factors contribute to the progression of the 
illness: Smoking, poor diet, real inactivity, obesity, infections 
(e.g., hepatitis B and C and human papillomavirus), alcohol 
use, exposure to environmental carcinogens, and genetic 
predisposition. Different populations and regions have 
different levels of importance and prevalence of these 
gambling characteristics.11

Local contrasts

Districts may differ in the weight of malignant growth 
and how it is appropriated. For instance, certain low-  and 
middle-income countries may see an increased prevalence of 
malignancies linked to irreversible specialists, such as human 
papillomavirus and liver malignant development (hepatitis B 
and C). On the other hand, countries with high thriving salaries 
usually have greater rates of cancerous tumors associated with 
lifestyle concerns, such as lung and colon disorders.59

Avoidance and control endeavors

Systems for preventing and controlling disease vary from 
nation to nation and are influenced by the availability of 
resources, the quality of medical care, and the needs of 
overall health. Objectives typically include promoting 

 Figure 1: Epigenetic factors responsible for cancer.
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healthy lifestyles, implementing cancer screening programs, 
expanding access to early diagnosis and treatment, and 
improving disease research. It is important to remember 
that the study of illness transmission and malignant growth 
is a distinct discipline with constant research and knowledge 
development. It is advised to consult reputable sources such 
as the World Health Organization, the International Agency 
for Research on Cancer, public disease libraries, or health 
divisions for the most extraordinary and region-specific 
data.60

CONCLUSION

The connection between Vitamin D and malignant growth 
is a subject of continuous exploration, and keeping in 
mind that a few examinations have proposed a possible 
affiliation, the proof is not yet convincing. Vitamin D is 
a supplement that assumes an urgent part in different 
physiological cycles, including resistant capability, cell 
development, and guidelines of irritation. Laboratory and 
observational investigations have shown that Vitamin  D 
might have against disease properties, for example, 
repressing cell expansion, advancing cell separation, and 
lessening angiogenesis (the arrangement of fresh blood 
vessels that help cancer development). In any case, the 
outcomes from epidemiological examinations looking at 
the relationship between Vitamin D levels and malignant 
growth risk have been conflicting. A few investigations have 
revealed a diminished gamble of specific tumors, including 
colorectal, bosom, and prostate malignant growth, among 
people with higher Vitamin D levels. Then again, different 
examinations have tracked down no huge affiliation or have 
yielded clashing outcomes. It is critical to take note of that 
laying out a causal connection between Vitamin D and 
malignant growth is trying due to different variables. These 
incorporate the intricacy of malignant growth advancement, 
the impact of other jumbling factors (such as way of life, 
hereditary qualities, and sun openness), and the constraints 
of study plans (such as review examinations and estimation 
of Vitamin D levels). While the proof is not yet conclusive, 
keeping up with sufficient Vitamin D levels is, by and large, 
viewed as helpful for well-being. Vitamin D can be obtained 
through openness to daylight, dietary sources (such as greasy 
fish, braced dairy items, and enhancements), or a mix of 
both. It is fitting to keep the suggested dietary rules and talk 
with medical services experts for customized counsel on 
Vitamin D supplementation. Further, examination, including 
enormous scope clinical preliminaries, is expected to more 
readily figure out the connection between Vitamin D and 
malignant growth and to decide whether there are explicit 
populaces or malignant growth types that might profit from 
Vitamin D supplementation.
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