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Abstract

Introduction: Colorectal cancer is the third most common diagnosis and cause of death in both sexes
in highly developed countries. It is assumed that environmental factors are involved in the
development of the disease, with strong evidence favoring lifestyle as well as the influence of diet.
There are also many studies that indicate that low vitamin D levels are a significant risk factor for the
occurrence of colorectal cancer.

Objective: To evaluate and compare serum concentrations of 25-hydroxyvitamin D (25(OH)D)
between people diagnosed with colorectal cancer and a control group of healthy subjects.

Materials and methods: A total of 30 people with colorectal cancer and a control group of 30 healthy
subjects were analyzed in the study.

Results: The comparison of the colorectal cancer group and control group in terms of serum vitamin
D concentration showed that lower values were measured in the group with colorectal cancer. The
mean vitamin D concentration in the colorectal cancer group was 16.6 * 7.8, while in the control group
it was 28.7 + 10.3; the difference of 12.1 was statistically significant, for p=0.001.

Conclusion: The results of the presented study indicate significantly lower serum concentrations of
25(0OH)D in individuals with colorectal cancer compared to the control group.
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Introduction

Colorectal cancer (CRC) is the third most
common diagnosis and cause of death in both
genders in highly developed countries (1). The
incidence rate is decreasing in Western
countries, mainly due to endoscopic screening,
but the incidence in the population younger than
50 years is increasing (2). Environmental factors
are assumed to be involved in the development
of the disease, with strong evidence favoring
lifestyle as well as the influence of nutrition (3). A
nutrition rich in red meat and calories, and low in
fiber, fruits and vegetables, as well as physical
inactivity, increase the risk of CRC. There are also
many studies that indicate that low levels of
vitamin D3 are a significant risk factor for the
occurrence of CRC (4). Hypovitaminosis of this
vitamin is very widespread worldwide and is
associated with several chronic diseases,
including malignant diseases. Vitamin D3 is a fat-
soluble vitamin, the main function of which is to
regulate the metabolism of calcium, magnesium
and phosphate along with numerous other
biological functions (5). As anti-inflammatory,
immunomodulatory, pro-apoptotic and anti-
antiangiogenic functions (6). Many studies
suggest that it also acts as an inhibitor of
carcinogenesis slowing tumor progression by
promoting cell differentiation and inhibiting the
proliferation of cancer cells (4). This vitamin also
affects the activity of the systemic and mucosal
immune system, generally with its regulatory
and anti-inflammatory properties (6).

25-hydroxyvitamin D (25(OH)D) is a
metabolite of vitamin D in the human body and
is indicative of the total level of vitamin D.
Measuring the serum concentration of (25(OH)D)
is a common test performed to determine
vitamin D status and to indicate vitamin D
deficiency or sufficiency. Laboratories generally
report (25(OH)D) levels in ng/mL. Normal values
of serum vitamin D concentrations are those
above 30 ng/mL, insufficient or reduced from
20-30 ng/mL and deficient or low values below
20 ng/mL (7,8).

The purpose of this study is to evaluate
and compare serum 25(0OH)D concentrations
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between patients with diagnosed colorectal
cancer (CRC) and a control group of healthy
subjects (CG)Q).

Material and methods

The study analyzed a total of 30 subjects with
CRC and a CG of 30 healthy subjects. The study
was conducted in the period from June 2022 to
January 2024 in Skopje - North Macedonia.

Inclusion criteria for the study were: age 40-80
years, positive medical history, elevated tumor
markers CEA and CA 10-9, and
pathohistologically detected colorectal cancer.

Serum concentrations of 25(OH)D in the subjects
were determined with an Access 2
BeckmanCoulter immunoassay analyzer using
the CLIA (Chemiluminiscence Immunoassay)
method. Normal values of serum vitamin D
concentrations were taken as those above 30
ng/mL, insufficient or reduced from 20-30
ng/mL and deficient or low values below 20
ng/mL.

Statistical analysis of data: The statistical
analysis of the data obtained from the study was
performed in the statistical programs Statistica
for Windows 7.0 and SPSS 23.0. The obtained
data are presented in tables and pictures.

Categorical (attributive) variables are presented
with absolute and relative numbers. Numerical
(quantitative) variables are presented with
average, standard deviation, minimum and
maximum values.

For comparison of the analyzed groups, in terms
of gender, age, serum concentrations of vitamin
D, non-parametric (Pearson Chi square test,
Fischer exact test) and parametric tests for
independent samples (Student t-test) were
used.

Statistical significance was defined at the level
of p<0.05.
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Results

The gender structure of the subjects who
participated in the study consisted of 26 (43 %)
male and 34 (57%) female subjects. Female
subjects were more frequently represented in

both the CRC group and the CG. The difference
in the distribution of male and female subjects
between the study and control groups was
statistically insignificant (p=0.71).

Table 1. Gender of subjects with colorectal cancer and control group

Variable groups p-value
n CRC CG
n (%) n (%)
gender
male 26 12 (40) 14 (47)
female 34 18 (60) 16 (53) p=0.71

CRC — colorectal cancer; B2 (Pearson Chi-square); CG - healthy subjects

Comparison of the CRC and CG groups in terms
of serum vitamin D concentrations showed that
lower values were measured in the group with
diagnosed CRC. The mean vitamin D
concentration in the CRC group was 16.6 + 7.8,

while in CG it was 28.7 + 10.3; the difference of
12.1 was statistically significant, for p=0.001.

The data are shown in Table 2.

Table 2. Serum vitamin D concentrations in subjects with CRC and CG

groups Descriptive statistics vitamin D (hg/mL) p-value
mean SD min-max
CRC 16,6 7.8 ng/mL 5.4-34.1ng/mL

CG 28,7 £10.3 hg/mL

CRC-colorectal cancer; t(Student t-test); **p,; CG- control group

Normal vitamin D values were registered only in
4 (13%) subjects with CRC, and in 14 (47%) healthy
subjects. Insufficient values were recorded in 10
(33%) subjects, all from the CG, while deficient
vitamin D values were found in 26 (87%) subjects
with CRC and 6 (20%) healthy subjects. For p <
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12.5-47.7 hg/mL

p=0.001""

0,001, a statistically significant difference in the
distribution of normal, insufficient and deficient
vitamin D values between subjects from the CRC
group and the CG of subjects was confirmed.

The data are shown in Table 3 and Figure 1.
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Table 3. Number (%) of cases with CRC and CG with normal, insufficient or deficient serum

concentrations of vitamin D

Vitamin D group p-value
n CRC n(%) CG n(%)
Normal 18 4 (13) 14 (47) Fisher exact
values b < 0,001
Insufficient values 10 0 10 (33)
Deficiency values 32 26 (87) 6 (20)
35
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Figure 1. Number (%) of CRC and CG cases with normal, insufficient or deficient serum vitamin D

concentrations

Discussion

The results of our study indicate that patients
with  CRC  have lower mean serum
concentrations of vitamin D compared to the CG.
There was a statistically significant difference in
the distribution of normal, insufficient and
deficient values of vitamin D between the CRC
group and the CG. In the literature, there are
conflicting views on the relationship between
vitamin D deficiency and CRC. Our study
identified vitamin D deficiency in 86.7% of
patients with CRC. Our subjects have lower
serum concentrations of vitamin D than reported
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so far [11] for CRC, where Huncharek M et al. [11]
reported that vitamin D deficiency was not
associated with CRC, but another study [10]
reported that there was a correlation. The results
of our study indicate that serum concentrations
of vitamin D are strongly associated with CRC.
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Manjak vitamina D kao éimbenik rizika za kolorektalni karcinom

Sazetak

Uvod: Kolorektalni karcinom treca je najcesca dijagnoza i uzrok smrtnosti kod oba spola u
visoko razvijenim zemljama. Pretpostavlja se da su cimbenici okolisa ukljuceni u razvoj
bolesti, pri cemu postoje shazni dokazi koji upucuju na utjecaj nacina zivota i prehrane.
Takoder, brojne studije ukazuju na to da su niske razine vitamina D znacajan cimbenik rizika
za nastanak kolorektalnog karcinoma.

Cilj: Procijeniti i usporediti serumske koncentracije 25-hidroksivitamina D (25(OH)D) kod
osoba s dijagnosticiranim kolorektalnim karcinomom i kontrolne skupine zdravih ispitanika.

Materijali i metode: U studiji je analizirano ukupno 30 osoba s kolorektalnim karcinomom te
kontrolna skupina od 30 zdravih ispitanika.

Rezultati: Usporedba skupine s kolorektalnim karcinomom i kontrolne skupine u pogledu
serumske koncentracije vitamina D pokazala je da su nize vrijednosti izmjerene u skupini s
kolorektalnim karcinomom. Prosjecna koncentracija vitamina D u skupini s kolorektalnim
karcinomom iznosila je 16,6 + 7,8, dok je u kontrolnoj skupini bila 28,7 + 10,3; razlika od 12,1
bila je statisticki znacajna (p=0,001).

Zakljuéak: Rezultati prikazane studije ukazuju na znacajno nize serumske koncentracije
25(0OH)D kod osoba s kolorektalnim karcinomom u usporedbi s kontrolnom skupinom.
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