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Abstract
Calcitriol (1,25(OH)2D3) performs various activities throughout the body. Although low serum 25-hydroxyvitamin D [25(OH)
D] levels are associated with several disease processes such as risk of fractures and falls, hypertension, cardiovascular disease, 
and diabetes mellitus, recent evidence attests that this important hormone also regulates several cellular pathways involved in 
cancer development and progression. Calcitriol modulates several genes controlling gut physiology and calcium homeostasis 
and also maintains the integrity of epithelial barriers, regulates the absorption of phosphate and calcium, and modulates 
host defense against pathogens and inflammatory response by interplaying with several types of secretory and immune cells. 
Vitamin D deficiency is significantly related to increased risk of developing certain types of cancer. This deficiency can be 
prevented by vitamin D supplementation which is both economical and safe. This can lower the risk of developing cancer and 
also improve the prognosis of patients with gastrointestinal malignancy, but epidemiological data remain inconsistent. Sev-
eral retrospective observational studies have demonstrated the benefits of vitamin D supplementation, but a few randomized 
controlled trials have not seemingly supported the beneficial role of vitamin D supplementation in gastrointestinal cancers. 
Therefore, in this literature review, we aimed to examine the possible role of vitamin D in gastrointestinal malignancies, 
including gastric, esophageal, pancreatic, hepatic, and colorectal cancers.
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Introduction

Vitamin D, a pluripotent fat-soluble prohormone, plays 
an essential role in various physiological and pathological 
processes in the human body. It mainly influences calcium 
homeostasis but also exhibits multiple pleiotropic actions in 
tissues of multiple body organs, like heart, stomach, brain, 
gonads, pancreas [1]. Vitamin D interplays with many cel-
lular pathways implicated in cell differentiation, prolifera-
tion, and apoptosis. Thus, a low serum concentration of this 
hormone can lead to the development and progression of 
cancers; this will be more comprehensively discussed in the 
following parts of this article [2].

In most people, vitamin D can be obtained from the expo-
sure to ultraviolet B radiation in sunlight. This is because the 
exposure to sun acts as a catalyst in the conversion reactions 
of 7-dehydrocholesterol in the skin to vitamin D3 (cholecal-
ciferol). Some amounts of vitamin D3 can also be obtained 
from animal sources like fish or fortified dairy products. 
Another form of vitamin D, vitamin D2 or ergocalciferol, 
can be found naturally in certain plants and fungi [3]. Vita-
min D originating from the skin or dietary sources rapidly 
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binds to the blood carrier of the hormone, i.e., vitamin D 
binding protein (DBP) [4]. Cholecalciferol/ergocalciferol 
is then hydroxylated to 25-hydroxyvitamin D [25(OH)D] 
(also known as calcidiol), which is the stable metabolite 
of vitamin D. The serum [25(OH)D] levels are typically 
monitored for assessing the individual status of vitamin 
D. It is further converted into 1, 25-dihydroxyvitamin D 
[1,25(OH)2D] (also known as calcitriol, which is the most 
active metabolite of vitamin D) by using 1-α-hydroxylase in 
kidneys (CYP27B1) [2, 5–7]. Some other sites in the human 
body like immature keratinocytes, lymph node, hair follicles, 
adrenal medulla, islets of pancreas, Purkinje cells of the cer-
ebellum, neurons of the cortex also possess 1-α-hydroxylase 
activity, rendering those important sites for the conversion 
of calcidiol into calcitriol [8]. Calcitriol is ultimately catabo-
lized by CYP24A1 (25-hydroxyvitamin D-24-hydroxylase) 
and becomes deactivated [5].

Vitamin D binds to its receptor (i.e., vitamin D recep-
tor (VDR)) to exert its actions. VDR belongs to a family 
of transacting transcriptional regulatory factors that include 
thyroid hormone receptors, steroids, retinoic acid receptors, 
and retinoid-X receptors (RXR) [9, 10]. VDR is encoded 
by the gene located on chromosome 12 [11], containing a 
total of 14 exons (eight protein-coding exons numbering 
II–IX, other six encoding 5′ end of the VDR gene num-
bered IA–IF) directed by two promoter regions [12, 13]. The 
level of expression of VDR, along with its genetic variants, 
is an important determinant of both activity and function 
of vitamin D [14]. Vitamin D3 binds with VDR and sub-
sequently with RXR, after entering the cell via the plasma 
membrane proteins [15], to form a heterodimer [15–18]. The 
RXR and VDR interaction is essential for the transcriptional 
activity of VDR [15, 17]. The VDR–RXR complex report-
edly binds to specific vitamin D response elements (VDRE) 
in the promoter regions of genes responsible for activation 
or suppression of specific cellular pathways implicated in 
tumorigenesis [15–18]. These pathways include various 
cell cycle-related processes like cellular growth, invasion, 
apoptosis, differentiation, and metastasis of tumor cells, 
modulating immune cell differentiation [19], inhibition 
of angiogenesis in malignant cells [20]. These functions 
implicate a kaleidoscope of genes like p21/WAF1, c-myc, 
and c-jun, which are important for cell cycle regulation and 
tumorigenesis [21–24]; it is not surprising that VDR gene 
polymorphisms and VDR-mediated signaling pathways play 
an important role in cancer biology [9, 25, 26]. The cal-
cium-sensing receptor (CaSR), which is a G protein-coupled 
receptor, is partially responsible for the anti-proliferative 
effect of vitamin D on tumor progression, as two VDREs 
are present in the CaSR gene promoter region [27, 28].

Many epidemiological cohort studies have revealed a 
significant association between the low serum [25(OH)D] 
and the risk of colon [29–32], breast [33], pancreas [34], 

and prostate cancers [35]. Recent evidence also showed that 
the lack of VDR [36], or severe vitamin D deficiency, can 
lead to tumorigenesis [37, 38]. One interesting proposal pos-
tulated in the various ecological and geographical studies 
on different regions of the world is that exposure to “ultra-
violet radiation (UVR)” has protective effects on certain 
cancers’ mortality including some gastrointestinal cancers 
like esophageal, gastric, pancreatic, colon, rectal, and gall-
bladder cancers, possibly involving the mechanism of vita-
min D synthesis [39–42]. However, some in vitro studies 
performed on transgenic mice have hypothesized about the 
independent effect of UVR without the role of vitamin D on 
the reduction in the progression of certain malignancies [43, 
44]. Experimental studies showed that vitamin D acts as an 
anti-proliferative agent in skin, colon, breast, and prostate 
tumor cells, where it may also be effective in limiting the 
pro-inflammatory response [2]. Therefore, this review aimed 
at discussing the significance of vitamin D in gastrointesti-
nal (GI) malignancies, including esophagus, liver, stomach, 
pancreas, colon, and rectal (colorectal) cancers.

Literature Search

We used keywords like “Vitamin D,” “1,25(OH)2D3,” 
“VDR,” “Mechanism of action of vitamin D,” “Gastroin-
testinal cancers,” “Vitamin D in esophageal cancers,” “Pan-
creatic cancers and vitamin D,” “Vitamin D in liver can-
cers,” “Vitamin D in gastric cancers,” “Colorectal adenoma 
and carcinoma and vitamin D” and related terms to search 
articles written in English in Google Scholar, PubMed, and 
MEDLINE dated back from 1980 till present. Some addi-
tional publications were also included from the citations of 
the researched articles. The Cochrane Clinical Trials Reg-
istry and clinicaltrials.gov were followed electronically for 
any trials that are yet to be finished or published.

Esophageal Cancer

Except for a few experimental studies that suggested vitamin 
D and VDR are therapeutic targets in esophageal cancer, 
the majority of clinical studies on the association between 
vitamin D and esophageal cancer produced insufficient or 
controversial findings [45, 46].

Chen et al. [47] found that calcitriol supplementation was 
effective in inhibiting aggressive tumor behavior both in vivo 
and in vitro by reducing interleukin 6 (IL-6) expression in 
esophageal squamous cell carcinoma (ESCC). Another study 
has also shown the beneficial effects of vitamin D in ESCC 
through a mechanism involving the NF-KB pathway and 
culminating in down-regulation of glutathione peroxidase 
1, an enzyme participating in the pathogenesis of several 
types of cancers [48] (Fig. 1). VDR expression in human 
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esophageal adenocarcinomas has been found to decline with 
the dedifferentiation of the tumor; moreover, lower expres-
sion of VDR may act as a predictive marker of response to 
neoadjuvant therapy [49, 50].

Some studies have examined whether circulating serum 
[25(OH)D] levels are associated with the risk of develop-
ing esophageal dysplasia and both adenocarcinoma and 
squamous cell carcinoma. A French multicenter case–con-
trol study reported that higher estimated dietary vitamin D 
consumption was an independent protective factor against 
the development of ESCC [51]. Another prospective cohort 
study, including 47,800 men, showed that serum [25(OH)
D] levels are significantly and inversely related to the inci-
dence of esophageal cancer (relative risk (RR) 0.37, 95% 

confidence interval (CI) 0.17–0.80) [52]. Wang et al. car-
ried out a longitudinal observational study to examine the 
effects of postoperative dietary supplementation of vitamin 
D on the quality of life (QOL) and survival of patients with 
esophageal cancer. QOL was found to be significantly better 
in patients taking dietary supplementation of vitamin D and 
was independently associated with improved disease-free 
survival (hazard ratio (HR) 0.610, 95% CI 0.381–0.978) 
[53]. However, a combined analysis of 1065 patients with 
upper GI cancers from eight cohorts revealed that 25(OH)D 
and the risk of developing upper GI cancer are not signifi-
cantly associated [54]. Similarly, other studies published by 
Fanidi et al. and Thota et al. did not show any relationship 
between the risk of developing esophageal cancer and serum 

Fig. 1   Mechanisms through which vitamin D exerts its anti-tumorigenic effect on different gastrointestinal cancers [interleukin 6 (IL-6), trans-
forming growth factor β (TGFβ), vitamin D receptor (VDR)]
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levels of 25(OH)D [55, 56]. Another study conducted in 
China showed that increased serum [25(OH)D] levels might 
predict the risk of squamous dysplasia (i.e., a precursor 
condition of ESCC) [57]. In Barrett’s esophagus, a well-
known disease anticipating esophageal adenocarcinoma, 
VDR expression was found to be up-regulated compared 
with normal esophageal squamous epithelium [58]. In some 
retrospective studies, VDR was only detected in columnar 
epithelium and Barrett’s esophagus but not in squamous 
mucosa [49, 58], thus demonstrating different roles of vita-
min D in two histological subtypes of the epithelium. This 
conflicting evidence needs to be better explored in additional 
studies [59].

Gastric Cancer

Some types of gastric cancer are associated with Helico-
bacter pylori infection; dietary factors may also be associ-
ated with the risk of developing these types of malignan-
cies [60–62]. As for esophageal cancer, many studies have 
reported that vitamin D is related to gastric cancer. However, 
doubts remain about the interplay between vitamin D and 
gastric tumorigenesis. Paricalcitol, a calcitriol analog, was 
found to inhibit the gastric cell line growth, via inducing 
apoptosis and suppressing inflammation but without produc-
ing the well-known hypercalcemic effects of calcitriol [63]. 
Bao et al. reported that the administration of 1,25-dihydroxy 
vitamin D3 induced apoptosis in gastric cancer cells and 
enhanced VDR and CYP24A1 expressions [64, 65]. Baek 
et al. also showed that vitamin D3 treatment was effective in 
reducing the mRNA expression of patched1 and Gli1. This 
suggests vitamin D3 may regulate the Hedgehog (Hh) signal-
ing pathway in gastric cancer cells. A synergistic effect on 
suppression of gastric cancer cell viability was also observed 
by combining vitamin D3 and other anticancer drugs such 
as vinblastine, adriamycin, and paclitaxel [66] (Table 1). 
Using the rat model of gastric cancer, Ikezaki et al. [67] 
showed that 24R,25-dihydroxy vitamin D3 [24R,25(OH)] 
exerts some chemopreventive effects on experimental stom-
ach carcinogenesis.

A retrospective study conducted by Ren et al. [68] on 197 
patients showed that gastric cancer stage and lymph node 
metastasis were inversely related to pretreatment [25(OH)
D] levels. In gastric cancer patients, high serum [25(OH)
D] (≥ 50 nmol/L) was found to be associated with a higher 
overall survival rate than the lower serum [25(OH)D] lev-
els (< 50 nmol/L) (p = 0.018). Notably, serum [25(OH)D] 
levels remained an independent prognostic factor of gastric 
cancer (p = 0.019). Khayatzadeh et al. [69] failed to show 
any statistically significant relationship between gastric can-
cer risk and either intake of vitamin D or serum levels of 
25(OH)D. A cohort study published by Giovannucci et al. 

[52] found that a nonsignificant inverse relationship existed 
between serum [25(OH)D] and the rate of stomach cancer. 
Studies have demonstrated the possible relationship between 
25-hydroxyvitamin D levels and gastric cancer occurrence 
and progression, but the precise mechanism involved in the 
process needs to be further investigated.

Liver Cancer

Hepatocellular carcinoma (HCC), a primary liver tumor, 
usually results from chronic inflammation caused by any 
of the following alone or in combination: alcoholism, viral 
infections (i.e., hepatitis B and C viruses), and deposition of 
toxic substances such as fat, copper, and iron [70]. The liver 
is the predominant organ where the activation of vitamin D 
by 25-hydroxylation occurs and DBP is synthesized [71]. 
Severe functional hepatic injury in patients with liver fibro-
sis and cirrhosis (with occasional malignant transformation) 
could lead to decreased synthesis of several proteins, includ-
ing DBP, as well as decreased hydroxylation of vitamin D 
to 25-OH-D [72]. Therefore, these patients are commonly 
diagnosed with vitamin D deficiency [71].

Studies on the beneficial effects of vitamin D on cholan-
giocarcinoma (CC) and HCC cells have revealed that both 
these cells overexpress the catabolic enzyme CYP24A1, 
which may lead to decreased intracellular 25-hydroxy-
vitamin D levels, predisposing to tumor growth [73, 74]. 
Some studies also showed that supplementation of vitamin 
D3 leads to decreased proliferation of HCC and CC cell 
lines [75, 76]. Pourgholami et al. [77] conducted an in vitro 
study, showing that vitamin D strongly inhibited the growth 
of HCC in two human cell lines. Another in vitro study by 
Chiang et al. [78] found that 25(OH)D could inhibit HepG2 
cell growth in liver cancer, and this action was potenti-
ated by CYP27B1 overexpression. Chen et al. [79] showed 
that vitamin D deprivation promoted the growth of in vivo 
liver tumor by disrupting the transforming growth factor β 
(TGFβ) pathway through increased expression of toll-like 
receptor 7 (TLR7) and activation of β-catenin.

A multicenter, prospective, nested case–control study 
on 520,000 European participants conducted by Fedirko 
et al. reported the inverse relationship of pre-diagnostic 
serum vitamin D concentration with the risk of develop-
ing HCC in later years. In the study, it was showed that 
lower concentration of vitamin D (< 50 nmol/L) was sig-
nificantly associated with HCC risk (RR 1.82, 95% CI 
1.02–3.26) and higher levels of pre-diagnostic [25(OH)D] 
(≥ 75 nmol/L) reduced the risk of HCC though statistically 
not significant (RR 0.73, 95% CI 0.25–2.13; p = 0.016) [80]. 
Finkelmeier et al. showed that severe deficiency of vitamin 
D was related to enhanced risk of death from HCC (HR 2.25, 
95% CI 1.331–3.179). It also indicated that very low levels 
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of 25(OH)D3 were independently associated with mortality 
[81]. Seubwai et al. [82] also reported a positive response 
of vitamin D treatment on CC cells lines with high expres-
sion of VDR, postulating possible usage of vitamin D as an 
adjuvant therapy in depressing the tumor progression.

The concept that vitamin D may be a therapeutic aid in 
HCC and CC is plausible due to its anti-proliferative, pro-
differentiation, and pro-apoptosis effects on malignant cells. 
However, more studies are needed to elicit the mechanisms 
involved.

Pancreatic Cancer

Several studies described that vitamin D and its analogs 
inhibited the rate of proliferation of pancreatic cancer cell 
lines [83–85]. Schwartz et al. reported increased activity of 
the CYP27B1 enzyme in normal and malignant pancreatic 
tissues. He showed an inhibitory effect of 25(OD)2D3 on 
the growth rate of three (out of the four) pancreatic tumor 
cell lines used in their experiment. They also showed that 
25(OD)2D3 and the level of induction of cyclin-dependent 
kinase inhibitors p21 and p27 were correlated [86]. Another 
in vitro study using normal and cancerous pancreatic cells 
showed increased VDR expression in malignant tissues 
[83]. The administration of vitamin D3 analog was also 
effective in reducing the growth of malignant cells. Some 
other studies pointed out a putative role of vitamin D path-
ways in the etiology of pancreatic cancer. Cho et al. [87] 
studied 178 patients and showed that a deficiency in vita-
min D (i.e., < 20 ng/mL) led to poor prognoses in patients 
with advanced pancreatic cancer (i.e., stages III and IV). 
Another epidemiological study performed by Skinner et al. 
[34] in two large US cohorts found that vitamin D intake was 
inversely associated with both the incidence and prognosis 
of pancreatic cancer. Nonetheless, Piper et al. [88] showed 
that subjects with high 25(OH)D levels (≥ 100 nmol/L) had 
a significantly higher risk (i.e., over threefold) of pancreatic 
cancer than those with lower values (i.e., 50 to < 75 nmol/L). 
Thus, they suggested that there is no relationship between 
vitamin D and pancreatic cancer. However, it is possible that 
the confounding factors may affect the result of the study: 
One is supplementation with vitamin D at the later stages 
of disease progression but before taking the blood samples 
for measurement of vitamin D [89], and the other is too long 
follow-up time for chronic diseases like cancers that may 
affect the overall relationship of the vitamin D status dur-
ing the disease process with that of the stage of the disease 
[90–92].

Unlike these findings, evidence shows that vitamin D 
has significant prognostic value and may also exert a syn-
ergistic therapeutic effect in combination with chemother-
apeutic agents (i.e., gemcitabine), mainly by promoting 

caspase-dependent apoptosis in malignant pancreatic cells 
[93]. The association between vitamin D and obesity may 
also help in the better understanding of pancreatic cancer 
development and progression. It is known that vitamin D 
regulates insulin synthesis, binding, and response, thus mod-
ulating the interplay between pancreatic carcinogenesis and 
diabetes, since the latter condition is a risk factor for pan-
creatic malignancy [94]. Accordingly, it has been recently 
demonstrated that the decreased serum 25-hydroxyvitamin 
D level is associated with a higher risk of development of 
pancreatic cancer in diabetic patients [95]. Likewise in gas-
tric cancer, vitamin D3 may counteract pancreatic cancer 
cell growth in the dish by acting through the Hh signaling 
pathway [96]. However, these important findings could not 
be replicated in vivo studies [96].

Colorectal Adenoma and Cancer

Colorectal cancer (CRC) is prevalent in developed coun-
tries than in underdeveloped countries [97–99]. Some stud-
ies showed that higher serum level of 25(OH)D is related to 
lower incidence of colorectal adenoma and carcinoma and 
enhanced survival rate in CRC patients [100, 101]. Several 
meta-analyses have shown that vitamin D might play a role 
in CRC prevention and treatment [102, 103]. Gandini et al. 
[104] found that a 10 ng/mL increase in the serum levels 
of 25(OH)D resulted in a 15% decreased rate of CRC (RR 
0.85, CI 0.79–0.91). Other studies have shown that there 
is an association between higher serum levels of 25(OH)
D and a 50% lower incidence of CRC [105]. The National 
Cancer Institute (NCI) also emphasized that vitamin D has a 
potential protective effect in reducing CRC mortality [101].

Vitamin D reportedly regulates cell cycle, proliferation, 
differentiation, and apoptosis of CRC cells through direct 
binding to VDR [106, 107]. The overexpression of VDR 
in CRC has been shown to be associated with PIK3CA and 
KRAS mutations [108]. Moreover, evidence showed that 
vitamin D has an inhibitory effect on the growth of cancer 
cells that may be mediated by induced expression of cyclin-
dependent kinase inhibitors such as p21 and p27, which 
control cancer cell cycle and induce apoptosis by inhibition 
of other pro-oncogenes such as c-myc and cyclin-D1 [109]. 
An in vitro study carried out in human CRC cell lines by 
Aggarwal et al. [110] showed that functional calcium-sens-
ing receptors (CaSR) are important for the anti-tumorigenic 
effects of calcitriol (Table 1).

Some studies reported different data on the expressions 
of VDR and vitamin D3 hydroxylases (CYP27B1, CYP24A1) 
in colon epithelium. The CYP27B1 expression may increase 
during the early steps of tumorigenesis (i.e., adenomas and 
well-differentiated carcinomas) in colon epithelial cells 
compared to the normal surrounding tissue, but then the 
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expression sharply declines in advanced, poorly differenti-
ated tumors [111]. On the other hand, CYP24A1 was found 
to be almost completely absent in normal or benign epithe-
lial mucosa, but its expression was significantly enhanced 
in malignant tissues [107, 111].

Though some interesting clinical data have been pub-
lished regarding vitamin D in CRC prevention, other stud-
ies have reported inconclusive evidence [112]. For example, 
Jacobs et al. [100] showed that 25(OH)D serum concentra-
tion was not related to adenoma recurrence, demonstrating 
the putative effects of vitamin D against CRC development 
and the progression of CRC. Another study investigating the 
effect of vitamin D and calcium on the development of colo-
rectal adenoma reported no significant reduction in adenoma 
risk with daily supplementation of calcium and vitamin D 
for 3–5 years [113]. Since only advanced adenomas showed 
significant risk of progression to colorectal carcinoma [rate 
ratio (RR) 2.7, 95% CI 1.9–3.7; p < 0.001] and while review-
ing the risk of death from colorectal cancers, an increased 
risk has been shown by advanced adenomas compared with 
non-advanced ones [RR 2.6, 95% CI 1.2–5.7; p = 0.01] when 
subgroup analysis of patients with advanced adenomas was 
performed [114]. Specific VDR-related single gene poly-
morphisms (SNPs) in the study subjects revealed significant 
variation in the risk of advanced adenomas with different 
SNPs [115]. The “Women’s Health Initiative Calcium-
Vitamin D (WHI CaD)” study showed that those who were 
supplemented with 1 g calcium/400 IU of vitamin D every 
day but did not take personal calcium or vitamin D on ran-
domization had a nonsignificantly decreased risk of CRC 
by 17% [112]. Another randomized clinical study involving 
1156 women with vitamin D and calcium supplementation 
and 1147 women supplemented with placebo failed to show 
any significant lower risk of all types of cancer incidence 
(including colon cancer and colon and rectum cancer in situ) 
after 4 years of treatment. However, when the outcome 
was analyzed with respect to serum 25(OH)D concentra-
tion, women who achieved > 50 ng/mL had a significantly 
reduced risk of all-cancer incidence [116]. Interestingly, 
studies have discovered higher plasma vitamin D concen-
tration in meat eaters compared to the non-meat eaters [117], 
though increased meat consumption is associated with the 
development and progression of CRC [117–119].

Evidence shows that physical activity is related to lower 
risk of CRC [120, 121]; this has prompted calls to review 
physical activity recommendations to reduce the incidence 
and improve the prognosis of cancer [122]. The relationship 
between physical activity and increased exposure to sunlight 
could be a hidden link between vitamin D and CRC. How-
ever, further randomized control trials are needed to explore 
the link between physical activity and CRC. Moreover, a 
thorough explanation of the biological mechanisms under-
lying the published clinical evidence would contribute to 

clarifying the role of vitamin D and VDR agonists as impor-
tant players in cancer prevention and treatment. Controlling 
development and progression of CRC through lifestyle fac-
tors (i.e., physical activity) and nutrients such as vitamin D 
is an appealing perspective, though the efficacy of dietary 
supplementation of vitamin D remains inadequately proved 
in this clinical setting.

Conclusion

In this article, we have narratively reviewed the role of vita-
min D in the prevention and treatment of GI cancers. The 
expression of a high level of VDR in most normal gut epi-
thelial cell types and the local synthesis of 1,25(OH)2D3 
point out that vitamin D mainly affects the gut, which is 
suggestive for a kaleidoscope of intracrine, autocrine, and 
paracrine activities of 1,25(OH)2D3. Maintaining satisfac-
tory endogenous serum levels of 25(OH)D is essential in 
regulating gut homeostasis through a large number of regu-
latory effects including calcium and phosphate absorption, 
maintenance of epithelial barrier function, protection against 
infections through anti-inflammatory effects, and cell cycle 
regulation through pro-apoptotic and pro-differentiation 
activities. Most of these preventive actions are mediated 
through VDR.

The current scientific evidence indicates that dietary 
supplementation of vitamin D may inhibit tumor growth in 
squamous-type esophageal cancer, and it may also be effec-
tive in improving the QOL and survival in patients with 
esophageal cancer. An analog of vitamin D (paricalcitol) 
was found effective in the inhibition of gastric carcinoma 
cells by promoting apoptosis and attenuating the inflamma-
tory response. Vitamin D was also found to exert a syner-
gistic effect with some chemotherapeutics used for treating 
gastric carcinoma, albeit the exact dosage of supplementa-
tion of vitamin D remains uncertain. The possible benefits 
of vitamin D in liver cancers are currently limited to in vitro 
studies. A larger number of information has been published 
on vitamin D and its role in the prevention and treatment 
of CRC and HCC, but there is a lack of definitive proofs of 
evidence even for these types of cancer.

Multiple in vitro studies showed anti-tumorigenic effects 
of vitamin D through its effects on cell cycle regulation, 
cellular differentiation, apoptosis, and inhibition of angio-
genesis. Similarly, some retrospective observational studies 
also demonstrated the beneficial effects of this “sunshine” 
vitamin D in the prevention and treatment of GI cancers. 
Though numerous observational studies have depicted the 
protective role of vitamin D in cancer incidence, only a few 
randomized controlled trials have showed any significant 
relationship between them [112, 116, 123] (Table 1). Inade-
quate designing of these trials and assessing only the dose of 
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vitamin D rather than changes in serum vitamin D concen-
tration in cancer have been postulated as the cause of these 
failed results [123, 124]. Further large randomized clinical 
trials are necessary to elucidate the definitive role played by 
vitamin D in GI cancer development and progression, and 
also for identifying the optimal form and dosage of vitamin 
D supplementation that may generate an effective protection 
against cancer.
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