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Abstract

Vitamin D has emerged as a promising anti-cancer
agent due to its diverse biological effects on tumor
differentiation, apoptosis and suppression of cellular
proliferation. Current evidence suggests a protective
role of vitamin D in colon cancer. The effect of vitamin
D on esophageal cancer remains controversial. Multiple
studies investigated the association between vitamin
D and esophageal cancer, employing different modes
of assessment of vitamin D status such as serum
25-hydroxyvitamin D levels, vitamin D dietary intake
or exposure to ultraviolet B (UVB) radiation. Genetic
variations of the vitamin D receptor (VDR) gene and
VDR expression in esophageal specimens have also been
investigated. Ecological studies evaluating exposure
to UVB radiation yielded an inverse correlation with
esophageal cancer. When vitamin D dietary intake was
assessed, direct association with esophageal cancer
was observed. However, circulating 25-hydroxyvitamin
D concentrations showed inconsistent results. In this
review article, we present a detailed summary of the
current data on the effects of vitamin D on various
histological subtypes of esophageal cancer and their
precursor lesions. Well-powered prospective studies
with accurate measurement of vitamin D status are
needed before chemoprevention with vitamin D is
recommended, as current evidence does not support a
chemopreventive role of vitamin D against esophageal
cancer. Future studies looking at the incidence of
esophageal cancer in patients with pre-cancerous lesions
(Barrett's esophagus and squamous cell dysplasia)
receiving vitamin D supplementation are needed.

Key words: Vitamin D; Vitamin D receptor; Esophageal
adenocarcinoma; Esophageal squamous cell carcinoma;
Genetic polymorphism

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Core tip: Vitamin D has emerged as a promising anti-
cancer agent due to its diverse biological effects on
tumor differentiation, apoptosis and suppression of
cellular proliferation. Ecological studies evaluating
exposure to ultraviolet B radiation yielded an inverse
correlation with esophageal cancer. When vitamin
D dietary intake was assessed, direct association
with esophageal cancer was observed. However,
circulating 25-hydroxyvitamin D concentrations showed
inconsistent results.

Rouphael C, Kamal A, Sanaka MR, Thota PN. Vitamin D in
esophageal cancer: Is there a role for chemoprevention? World
J Gastrointest Oncol 2018; 10(1): 23-30 Available from: URL:
http://www.wjgnet.com/1948-5204/full/v10/i1/23.htm DOI: http://
dx.doi.org/10.4251/wjgo.v10.i11.23

INTRODUCTION

« Sol est remediorum maximum » (The sun is the best
remedy)--Pliny, the Elder.

This remark, attributed to Pliny, exemplifies the
healing properties of sunlight known since ancient
times™. The fact that most of the beneficial effects
of sunlight are mediated by vitamin D came to light
by experimental studies on Rickets in the 1930s™2,
Epidemiologic research in the 1980s showed that
incidence and death rates for certain cancers were
lower among individuals with higher exposure to
sunlight™®!. Researchers hypothesized that variation
in vitamin D levels might account for this association.
Since then, laboratory studies elucidated several
antineoplastic properties of vitamin D such as its role
in promoting cellular differentiation, decreasing cancer
cell growth, stimulating apoptosis, and inhibiting
angiogenesis™*”.,

Vitamin D appears to have a protective role in
colorectal and breast cancers but confirmatory data for
cancers of other organs such as prostate or esophagus
remains lacking®®!, Esophageal cancer is a major
public health concern due to increasing incidence and
poor survival rates after diagnosis. Numerous studies
investigated the association between vitamin D status
and esophageal cancer with inconsistent results.

The aim of this review is to present the available
scientific evidence for the role of vitamin D in
esophageal squamous cell cancer (ESCC), esophageal
adenocarcinoma (EAC) and their precursor lesions-
squamous cell dysplasia and Barrett’'s esophagus (BE)
respectively.

LITERATURE SEARCH

A PubMed search of all studies published in English
from 2006 to 2016 was performed. Medical subject
headings (MeSH terms) used were “vitamin D",

“calcitrio vitamin D receptor”, * sunlight”,

” oW

sun”,

|" w
I
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“esophageal neoplasm”, “esophageal adenocarcinoma”,
“Barrett’s esophagus”, and “esophageal squamous cell
carcinoma”. References of relevant articles were also
reviewed and selected.

VITAMIN D METABOLISM AND ANTI-
CANCER PROPERTIES

The two main sources of vitamin D are diet and solar
radiation. Provitamin D in the skin is converted to
previtamin D by ultraviolet B (UVB) radiation, which is
then converted to vitamin D3 (cholecalciferol) through
isomerization. Vitamin D3 is hydroxylated in the liver
to form 25-hydroxycholecalciferol [25(OH)Ds]. Another
hydroxylation reaction occurs in the kidneys, where
25(0OH)Ds is converted to the biologically active form
10,25(0H)2Ds3 (calcitriol), involved in bone and calcium
metabolism™. Calcitriol also regulates its own catabolic
cascade: it induces the expression of the CYP24A1
gene, which encodes the 24-hydoxylase enzyme. The
latter converts 25(0OH)Ds and 1a,25(0H)2Ds to the less
active metabolites 24,25(0OH)Ds and 1a,24,25(0H)3Ds
respectively. This is the rate-limiting step of vitamin D
catabolism™,

Calcitriol, thought to be the metabolite involved in
the anticancer properties of vitamin D, binds to the
vitamin D receptor (VDR). The calcitriol-VDR complex
binds to the retinoid X receptor (RXR), forming the
heterodimer VDR-RXR, which translocates to the nucleus
and binds to the vitamin D response element (VDRE)
on a particular gene, with subsequent transcription
and translation of various proteins, including the ones
involved in the vitamin D anti-carcinogenic properties,
i.e., anti-proliferation, apoptosis, differentiation, and
angiogenesis inhibition™**! (Figure 1). Calcitriol inhibits
proliferation by inducing cell cycle arrest at the GO/G1
phase. Cyclins and cyclin-dependent kinase inhibitors
regulate cell cycle progression and induce G1 cell-
cycle arrest. Interestingly, cyclin-dependent kinase
inhibitor 1A contains a VDRE, which accounts for the
anti-proliferative effects of vitamin D%, Apoptosis is
another key mechanism in inhibiting carcinogenesis.
Calcitriol induces the expression of pro-apoptotic
proteins and activates caspase, a cysteine protease
that mediates apoptosis. In addition to its apoptotic
and anti-proliferative effects, vitamin D inhibits
angiogenesis. In prostate cancer, vitamin D interrupts
signaling of an angiogenic factor, interleukin 8, leading
to decreased endothelial cell migration and possibly
metastasis'*.

Osteopontin and E-cadherin are two proteins induced
by vitamin D with antagonistic growth regulatory
activity. While osteopontin promotes cellular invasion™",
E-cadherin suppresses cell growth by inhibiting the
transcriptional activity of p-catenin, a protein that
induces genes involved in promoting cell growth and
proliferation*?. In colon adenocarcinoma, for instance,
E-cadherin is preserved as opposed to low osteopontin
levels™. Subsequently, high levels of calcitriol would
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Figure 1 Vitamin D metabolism and anti-cancer properties. UVB: Ultraviolet B radiation; VDR: Vitamin D receptor; RXR: Retinoid X receptor; VDRE: Vitamin D
response element; 25(0OH)ase: 25-hydroxylase; 24(OH)ase: 24-hydroxylase; 1o (OH)ase: 1a-hydroxylase; 25(0H)Ds: 25-hydroxyvitamin D; 1a.,25(0H)2Ds: 101,25~
dihydroxyvitamin D; 1a1,24,25(0H)2Ds: 101,24,25-trihydroxyvitamin D; 24,25(0OH)2Ds: 24,25- dihydroxyvitamin D.

lead to further E-cadherin-induced tumor suppression
with low osteopontin levels, and subsequent cell
growth inhibition*",

From an immunologic perspective, multiple cells
are known to be involved in EAC and its precursor
lesions, BE and reflux esophagitis: In addition to the
dendritic cells and CD4 T cells, signaling pathways
involved include NFk-B, Wnt and Hegdehog pathways.
Immunologically, the role of vitamin D in esophageal
cancer remains inconclusive and unclear. For instance,
vitamin D was shown to inhibit the Hedgehog signaling
cascade which is overexpressed in BE. Similarly
dendritic cells, increased in BE and EAC, are maintained
in an immature form by vitamin D. On the other hand,
BE is characterized by a Th2-predominant response and
data suggests that 1a,25-hydroxyvitamin D promotes
the Th2 response. In addition, vitamin D was shown
to increase interleukin-4 cytokine production, which
has been implicated in BE. In view of these multiple
contradictory effects on neoplastic progression, the
role of vitamin D in esophageal cancer needs to be
evaluated™.

MODES OF ASSESSMENT OF VITAMIN D
STATUS

Serum concentration of vitamin D seems to be the
most accurate indicator of a patient’s vitamin D
status and is usually monitored to treat vitamin D
deficiencies. More than 50 vitamin D metabolites have
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been identified over the past years but only two gained
particular attention: 1a,25(OH)2Ds and 25(OH)Ds.
While 1a,25(0H):Ds's half-life is around 4 h and levels
are widely dependent on an individual’s calcium needs,
25(0H)D:s has a half-life of around 3 wk, reflecting more
accurately a patient’s vitamin D stores, and therefore
widely accepted as an indicator of an individual’s
vitamin D status™®. The normal levels are considered
to be 10-68 ng/mL (24.9-169.5 nmol/L) with different
cut-offs in various assays and laboratories™”. Sunlight
is @ major contributor to vitamin D status. Many
studies attempted to validate different UVB exposure
questionnaires and found correlations ranging between
0.16 and 0.4 for vitamin D serum concentration and
reported UVB exposure!®?, Correlations noted were
not strong however, raising the hypothesis that sun
exposure alone does not explain serum vitamin D
levels!*®), Multiple studies also used dietary vitamin D
intake as a surrogate of vitamin D status and showed
a good correlation between dietary vitamin D intake
and serum vitamin D levels. This correlation could be
stronger for instance, in wintertime, when exposure to
UVB radiation is reduced™.

Taking vitamin D dietary intake, lifetime UVB ex-
posure and vitamin D serum concentrations into account
seems to be the most accurate method to assess an
individual’s vitamin D status'®’. As a matter of fact,
Giovannucci et al*? built a predictor score to assess
long-term vitamin D status using multiple determining
factors of vitamin D exposure including dietary and
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Table 1 Studies investigating correlations between vitamin D and esophageal squamous cell dysplasia and carcinoma

Ref. Study design/location Vitamin D exposure/status/genetics studies Statistical correlation
Abnet et al™” Cross-sectional study 25-hydroxyvitamin D serum level RR =1.86, 95%ClI: 1.35-2.62
China
Chen et al™ Prospective study 25-hydroxyvitamin D serum level ESCC in men:
China HR =1.77,95%ClI: 1.16-2.70
Lipworth et al™ Case-control study Vitamin D dietary intake ESCC:
Italy OR = 0.58, 95%CI: 0.39-0.86
Tran et al™” Case-control study Ultraviolet B radiation ESCC: No association
Australia
Wang et al™! Case-control study Genetic polymorphisms ESCC: No association
China

ESCC: Esophageal squamous cell carcinoma; OR: Odds ratio; RR: Relative risk; HR: Hazard ratio; CI: Confidence interval.

supplementary vitamin D intake, geographic residence,
race, physical activity and body mass index??.

On another note, two genome wide association
studies of vitamin D levels have been conducted and
common genetic variants of genes involved in vitamin
D metabolism pathways were identified?*. Sub-
sequently, multiple single nucleotide polymorphisms
(SNPs) were investigated in an attempt to find correla-
tions with esophageal cancer’®**,

ESOPHAGEAL CANCER AND VITAMIN D

Esophageal cancer encompasses two histological
subtypes: ESCC and EAC, which differ epidemiologically,
by risk factors and outcomes. ESCC is the most
common esophageal cancer worldwide with an
increased incidence in developing countries. Esophageal
squamous dysplasia is the histologic precursor of
ESCC. Developed countries witness a higher prevalence
of EAC™®, which is commonly related to chronic acid
reflux exposure, with BE being the main risk factor for
EAC. Potential associations of vitamin D have been
investigated in both histological subtypes of esophageal
cancer as presented below.

Esophageal squamous cell dysplasia

Only one study based on the Linxian population in
China investigated the role of vitamin D in esophageal
squamous cell dysplasia and found a linear association
between vitamin D levels and development of
squamous dysplasia: 230 out of 724 patients had
esophageal squamous dysplasia. Patients diagnosed
with esophageal squamous dysplasia had higher
median levels of 25(0OH)Ds levels compared to controls
(36.5 nmol/L vs 31.5 nmol/L, P = 0.0004)"",

Esophageal squamous cell carcinoma

Three studies evaluated vitamin D status and ESCC with
diverging results depending on mode of assessment
of Vitamin D status®>" (Table 1). While one study in
China concluded a direct correlation between ESCC and
measured serum 25(OH)Ds concentrations®, another
study conducted in Italy noted an inverse association
between increased dietary vitamin D intake and
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ESCC, The third one, done in Australia, found no
association between ESCC and lifetime UVB radiation
exposuret®”,

The study from China was population-based
and included 2018 participants, out of which 545
developed ESCC, with an overall trend towards higher
concentrations in serum 25(0OH)Ds in those who
developed cancers. Multivariate analysis demonstrated
increased risk with higher 25(0OH)Ds values (4"
quartile hazard ratio (HR): 1.30, 95%CI: 0.97-1.73,
P = 0.013). When stratified by gender, ESCC risk
remained increased in men with higher vitamin D
levels (4™ quartile HR = 1.77, 95%CI: 1.16-2.70, P =
0.003) but not in women. These conclusions could not
be extrapolated to other populations due to overall low
vitamin D levels and high rate of exposure to polycyclic
aromatic hydrocarbons in this study population,
with the latter factor placing them at higher risk for
neoplasia™!. It is worthwhile noting however, that
pre-neoplastic lesions with squamous cell dysplasia
were also found to have an E-cadherin/osteopontin
disequilibrium, with E-cadherin suppression and
osteopontin up-regulation leading to increased risk of
cell growth, proliferation and subsequently malignant
transformation with higher calcitriol levels!*..

The study from Italy was a case-control study with
304 patients and investigated the association between
dietary vitamin D intake over the prior two years and
ESCC™. In ESCC patients, an inverse relationship
was noted between vitamin D intake and esophageal
neoplasia. The highest tertile corresponded to > 3.5
ug/d with a risk reduction of around 40% compared to
lowest tertile (< 2.51 ug/d).

The last case-control study from Australia assessed
UVB exposure and prevalence of ESCC. No relationship
was observed between lifetime UVB radiation and
ESCC (OR = 0.94, 95%CI: 0.82-1.09) in contrast to
EAC and esophago-gastric junction adenocarcinoma®™”.

An association between SNPs in the genes involved
in vitamin D pathway and ESCC was also evaluated:
Wang et al’® investigated 12 SNPs in four genes
known to be part of the vitamin D pathway: vitamin
D binding protein, 7-dehydrocholesterol reductase,
25-hydroxylase and 24-hydroxylase or CYP24A1.
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SNPs related to vitamin D levels were not found to be
associated with ESCC risk.

The rate-limiting step of vitamin D synthesis was
also investigated in regards to ESCC. In one study of
42 patients with esophageal cancer of which 39 had
ESCC, CYP24 gene expression was assessed by semi-
quantitative RT-PCR assay. Cases with lower CYP24
expression (n = 25) had significantly higher survival
rate compared to patients with increased CYP24
expression (n = 17, P < 0.05), making of CYP24 a
“candidate oncogene” that might serve as a biomarker
of increased ESCC risk"".

Barrett’s esophagus

Vitamin D dietary intake and supplementation have
been studied with regards to BE. An Irish study
evaluated the association between vitamin D intake
assessed via food questionnaires, among patients
with BE (n = 224), reflux esophagitis (n = 230) and
EAC (n = 227), compared to 260 healthy controls®?.
Vitamin D intake was not found to be associated with
reflux esophagitis or BE. After adjusting for reflux
symptoms however, a positive correlation emerged
between patients with BE and the highest tertile of
dairy products intake (= 493.2 g/d) (OR = 1.94,
95%CI: 1.01-3.71). This could imply that patients are
consuming dairy products to treat their symptoms,
rather than an actual association with BE, as proposed
by the authors®?. In a clinical trial studying the effect
of vitamin D supplementation on BE, 3 of the first 10
evaluable patients had BE with high-grade dysplasia.
After 2 wk of vitamin D supplementation (50000 units
weekly), 2 out of 3 patients with BE had regression
to low-grade dysplasia on pathology, suggesting a
potential benefit of vitamin D in BEP?,

Three studies assessed VDR expression in B
Trowbridge et a/*¥ compared VDR expression in
normal esophagus, BE and normal gastric tissue, by
immunofluorescent staining. No VDR expression was
detected in normal squamous mucosa in contrast to
normal gastric mucosa and BE mucosa. This suggests
a restriction of VDR expression to columnar epithelium
and glandular structures, as well as potential chemopre-
ventive effects of vitamin D in patients with BE. Those
findings were reproducible in a Dutch study where VDR
mRNA had a 2-fold higher expression in BE epithelium
compared to squamous epithelium'®. In another study
comprising 37 patients with BE and 107 with EAC, VDR
expression was found to be increased in both BE (95%)
and EAC (79%), but significantly higher in BE®. This
implies that VDR might be involved early on in EAC
development.

[l25,34,351

Esophageal adenocarcinoma

To date, the studies that examined the association
between vitamin D status and EAC showed incon-
sistent results?®**23%%8 Several of these studies were
either population-based or ecologic studies with lack
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of information on 25(OH)Ds levels either before or
after EAC diagnosis, and therefore relied on various
other measures of vitamin D status such as sunlight
exposure or dietary vitamin D intake.

The studies that examined the association between
vitamin D and EAC are summarized in Table 2. Only 2
studies evaluated the association of serum 25(OH)Ds
concentrations and EAC. Abnet et al®®, in a nested
case-control study, examined the relationship between
upper gastrointestinal cancers and circulating serum
25(0OH)Ds levels. No significant association was noted
with EAC when comparing patients with highest and
lowest categories of 25(0OH)Ds levels (50-75 nmol/L
vs < 25 nmol/L, OR = 1.63, 95%CI: 0.25-2.12)",
Another US-based study also did not show any
association between 25(0OH)Ds levels and incidence
or prevalence of EAC among patients with BEP®,
Giovannucci et a** used a predicted 25(OH)Ds level
derived by modeling various factors that can affect
vitamin D status such as UVB, dietary vitamin d intake,
supplementation, skin pigmentation and body mass
index. A 25nmol/L increment in predicted vitamin D
resulted in 17% reduction in total cancer incidence and
29% reduction in cancer mortality. However, the study
did not mention the rates of EAC in particular, although
there was an inverse association with esophageal
cancer incidence (RR = 0.37, 95%CI: 0.17-0.80)"4,

Data from animal models have shown that dietary
vitamin D is associated with tumor inhibition and
reduction of tumor growth, especially in colorectal cancer
and breast cancer®*!, However, the epidemiologic
studies for EAC have been contradictory®®>*"*?. In fact,
in an Irish study, patients with the highest tertile of
vitamin D intake had increased risk of EAC compared
to the lowest tertile (OR = 1.99, 95%CI: 1.03-3.86)"2.
In another population-based study in the US, no
association was found between vitamin D intake and
EAC (OR = 1.10, 95%CI: 0.86-1.40)""). Similar results
were found in a meta-analysis that concluded that
higher intake of vitamin D results in a non-significant
increase in the risk of EAC (OR = 1.45, 95%CI:
0.65-2.24)P!. The current evidence hence fails to
establish a relationship between vitamin D intake and
EAC.

The other significant contributor of vitamin D status
is sunlight exposure. To date only one study examined
UVB exposure as a risk factor for EACY, Patients
with EAC were 41% less likely to have high levels of
lifetime ambient UVB radiation compared to population
controls (OR = 0.59, 95%CI: 0.35-0.99). Although the
study did not check serum vitamin D levels to establish
the diagnosis of vitamin D deficiency, the study results
were adjusted for several potential confounders such
as body mass index, reflux symptoms, education,
smoking, alcohol and Helicobacter pylori infection,
following which the inverse association remained
between UVB and EAC. The same inverse association
was seen between number of nevi, which is a
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Table 2 Studies investigating correlations between vitamin D and Barrett’s esophagus or esophageal adenocarcinoma

Ref. Study design/location

genetics studies

Vitamin D exposure/status/

Statistical correlation Other

Tran et al™” Case-control study

Australia

Mulholland et al™ Case-control study
Ireland food questionnaire
Mayne et al*”” Case-control study Vitamin D dietary intake
United States
Thota et al™ Retrospective study of a  25-hydroxyvitamin D serum
prospectively collected levels
database
United States
Abnet et al™ Nested case-control study 25-hydroxyvitamin D serum
United States, Finland, levels
China
Trowbridge et al'*” Retrospective study ~ Vitamin D receptor expression

United States

Trowbridge et al™ Retrospective study

Cumulative ambient

ultraviolet B radiation

Vitamin D receptor expression

EAC risk: OR = 0.59, 95%CI: 0.35-0.99
EAC risk for every 107 J/ m’ increase
in radiation: OR = 0.82, 95%CI:
0.72-0.93

Vitamin D dietary intake via EAC risk: OR =1.99, 95%ClI: 1.03-3.86

BE risk: no association
EAC: no association

EAC: no association

BE with HGD: no association
EAC: no association

Not assessed VDR expression decreased with
tumor dedifferentiation
VDR expression lower in
neoadjuvant therapy responders

Not assessed VDR expression increased in

United States Barrett’s esophagus
Zhou et al®™ Descriptive Vitamin D receptor expression Not assessed VDR expressed in 95% of BE
(35/37)
United States VDR expressed in 78% of EAC
(86/109)
Janmaat et al™ Cohort study Vitamin D receptor EAC: 2 GT copies: VDR expression is 2 fold higher
Netherlands polymorphisms OR = 0.50, 95%ClI: 0.27-0.96 in BE as compared to normal

Chang et al Case- control study Vitamin D receptor
Ireland polymorphisms
Zgaga et al® Meta-analysis Ultraviolet B radiation

United States Vitamin D intake

Vitamin D serum levels

BE: 2 GT copies:
OR = 0.46, 95%CI: 0.26-0.80
EAC: rs2238139 TT:
OR 0.26, 95% CI: 0.07-0.93
EAC: rs2107301 TT:
OR =0.19, 95%CI: 0.06-0.67
Vitamin D level and overall

esophagus

esophageal cancer:
OR =1.39, 95%ClI: 1.03-1.74
Vitamin D intake and EAC:
OR = 1.45; 95%ClI: 0.65-2.24

EAC: Esophageal adenocarcinoma; BE: Barrett’s esophagus; HGD: High-grade dysplasia; VDR: Vitamin D receptor; OR: Odds ratio; CI: Confidence interval.

surrogate marker of sun exposure, and EAC, further
supporting the hypothesis of sun exposure and tumor
inhibition™®.

In an attempt to find biomarkers predicting the
malignant potential of an esophageal lesion, response
to treatment and prognosis, investigators have
evaluated the genetics involved in the vitamin D
pathway in regards to EAC. The focus has mainly been
on the VDR expression in different tissues as well as
SNPs of some of the genes in the vitamin D signaling
pathway.

Trowbridge et a/'*! looked at VDR expression
using immunofluorescence in 15 biopsy specimens of
patients with EAC. Greater average mean fluorescence,
a reflection of higher VDR expression, was observed
for moderately and well-differentiated tumors (111.7)
compared to poorly differentiated tumors (98.7), which
highlights the anti-carcinogenic properties of vitamin D
through VDR, particularly differentiation. This was also
established in colon adenocarcinoma where decreased
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VDR expression was noted with progressive de-
differentiation™,

Apart from assessing VDR expression level, VDR
polymorphisms in EAC have also been investigated.
Vitamin D exerts many of its biological effects by
binding to VDR and VDR gene polymorphisms may
alter mRNA stability and transcriptional activity.

In an Irish population-based case-control study,
224 cases of EAC were identified and 256 controls
were selected™®, Variants in the VDR gene were
explored and TT homozygotes at rs2238139 and
rs2107301 SNPs seemed to have a reduced risk of EAC
compared to individual with CC alleles at those sites (OR
= 0.26, 95%CI: 0.007, 0.93 and OR = 0.19, 95%CI:
0.06-0.67, respectively). However when permutation
analyses were done, there was no significant
association between EAC and VDR polymorphisms®.
A later study identified two SNPs of the VDR gene
associated with reduced risk of reflux esophagitis, BE
and EAC™). Patients with the rs1989969 T/rs2238135
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G haplotype had a lower risk for reflux esophagitis (OR
= 0.48, 95%CI: 0.28-0.81), BE (OR 0.46, 95%CI:
0.26-0.80) as well as EAC (OR = 0.50, 95%CI:
0.27-0.96). Both of these haplotypes appear to be
associated with reduced VDR expression. The authors
studied the mechanism by which those SNPs work
and discovered that the rs1989969 T allele lead to the
appearance of a GATA-1 transcription factor binding
site, which is known to be a negative transcriptional
regulator. This haplotype could be exerting its direct
biological effects on the rate of reflux esophagitis with
a subsequent decreased rates of BE and EAC™®*, Those
findings could have significant clinical implications in
terms of identifying patients who would benefit from
vitamin D chemoprevention.

CONCLUSION

In summary, data continues to be inconsistent and
firm conclusions regarding the chemopreventive role
of vitamin D in esophageal cancer cannot be made.
While vitamin D studies struggle with measuring the
combined influences of dietary vitamin D intake and
sunlight, vitamin D serum levels are a single point
measure in time, and levels are known to change
throughout the year. As a matter of fact, while an
inverse association exists between UVB radiation and
EAC, this was not observed with vitamin D intake.
Serum 25(0OH) Ds levels appear to be associated with
higher risk of ESCC especially in Chinese population.
No association was noted however between vitamin D
serum levels and EAC. Studies have been population-
specific making it difficult to apply findings to other
populations. Multiple genetic studies provided new
grounds for future investigations such as SNPs leading
to the appearance of transcription sites with known
negative regulatory roles. VDR expression is increased
in BE as compared to EAC or normal squamous
epithelium, making of VDR a potential biomarker in
selecting those who could benefit from vitamin D as
a chemopreventive agent. Well-powered prospective
studies with accurate measurement of vitamin D status
are needed before chemoprevention with vitamin D is
recommended, as current evidence does not support a
chemopreventive role of vitamin D against esophageal
cancer. Future studies looking at the incidence of
esophageal cancer in patients with pre-cancerous
lesions (BE and squamous cell dysplasia) receiving
vitamin D supplementation are needed.
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