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Abstract

Immune system is known to be affected by vitamin D deficiency. In this
study, we investigated whether there was a significant association between vi-
tamin D levels and intestinal parasites.

A total of 239 patients treated at the internal medicine outpatient clinics
with gastrointestinal complaints were included in this study. Demographic
characteristics of the patients were recorded. Examination of stool samples
were repeated three times within 10 days. Cellophane band method, native-
lugol, sedimentation and modified Kinyoun’s acid fast stain methods were used
for the detection of parasites in the stool samples. The samples were prepared,
stained and examined under a microscope. Vitamin D levels were examined in
the blood samples collected from the patients. Patients having vitamin D level
under 20 ng/ml were diagnosed with vitamin D deficiency.

Binary logistic regression analysis showed that serum vitamin D level was
significant informative variable for only Iodamoeba and Cyclospora. No associ-
ation between vitamin D level and the presence of other intestinal parasites was
found. The risk of Iodamoeba positivity was 2.54 times higher in the patients
with a serum vitamin D level under 20 ng/ml (p < 0.01). Similarly, the risk
of Cyclospora positivity was 2.44 times higher in the patients with a serum
vitamin D level under 20 ng/ml compared to those with a serum vitamin D
level over 20 ng/ml (p < 0.01).
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The risk for positivity of Iodamoeba and Cyclospora that are among the
intestinal protozoa is high for people with vitamin D deficiency.

Key words: vitamin D, Iodamoeba, Cyclospora, intestinal parasites, vi-
tamin D deficiency

Introduction. Vitamin D is a group of fat-soluble sterols, which can be
synthesized endogenously. It plays a role in bone mineralization, calcium and
phosphorus metabolism [1]. Besides calcium and bone metabolism, vitamin D has
been shown to have important biological functions, like cell differentiation, inhibi-
tion of proliferation and immunomodulation. 1.25 (OH)2 D3, which is the active
form of vitamin D, needs the presence of high-affinity vitamin D receptor (VDR)
in order to exert its effect. After binding to this receptor, vitamin D regulates
gene transcriptions that mediate its biological effects. While VDR is structurally
present in antigen presenting cells (macrophages, dendritic cells), it emerges after
the activation in lymphocytes [2]. Moreover, the presence of 1α hydroxylase activ-
ity in these cells in addition to VDR supports the opinion that vitamin D plays an
immune modulator role [2–4]. Studies have found that vitamin D insufficiency is
common in many northern regions [3]. Furthermore, it is accepted as a global epi-
demic because the incidence of vitamin D deficiency increases and it is associated
with many chronic diseases [1]. Studies have presented vitamin D insufficiency in
more than 50% and severe vitamin D deficiency in 16% of the adult population
in England [5], vitamin D deficiency and insufficiency by 28.16% in Brazil [6], and
vitamin D deficiency by 51.8% and vitamin D insufficiency by 20.7% in Ankara
province of Turkey [7]. According to the literature, vitamin D insufficiency is seen
by 20–30% in South America and Africa, and by 92% in North America [3].

Recent studies have reported that vitamin D deficiency and insufficiency are
associated with metabolic syndrome, cancer, infectious diseases, cardiovascular
diseases and autoimmune diseases [3,8–13]. It has been reported that vitamin D
insufficiency negatively affects immune system, contributing to the pathogenesis of
some infectious diseases. In addition, vitamin D has been found to have an immune
modulator role in the control of monocytes, macrophages and dendritic cells as
well as various immune cells, including T-lymphocytes and B-lymphocytes [2–4,14].

Intestinal parasitic infections are an important public health problem in devel-
oping countries and in countries with a tropical climate. Gastrointestinal system
findings such as abdominal pain, diarrhea, nausea/vomiting, constipation, loss of
appetite and skin rash are often observed in parasitosis. It has been shown that
parasites can produce free oxygen radicals such as superoxide and hydrogen per-
oxide, and contain enzymes producing these radicals. Accordingly, we aimed to
investigate the association between vitamin D levels and the incidence of intestinal
parasites in this study.

Material and methods. The necessary approval was received from the lo-
cal ethics committee before the beginning of the study. Patients treated at the
internal medicine outpatient clinic with gastrointestinal complaints were informed
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about the study. The patients were informed about that the examination should
be repeated three times at different time intervals within 10 days, when no par-
asite was detected at the first examination. Those accepting to participate were
included in the study.

Material collection. Patients treated at the internal medicine outpatient
clinic of Ordu University Medical Faculty Training and Research Hospital with
gastrointestinal complaints and accepting to bring samples to Department of Par-
asitology were included in the study. Stool collection containers were given to
the patients and they were informed that 3–4 soup spoons of stool samples in pa-
tients with diarrhea and wallnut size of stool samples in patients without diarrhea
should be put into the container. The container should be closed tightly and it
should be directed to the parasitology laboratory within one hour. In addition,
the cellophane band method used in the diagnosis of Enterobius vermicularis, of
which eggs are not seen in the stool, was performed before toilet or bath. The
cellophane band was cut in a length of 10–15 cm, placed on a glass baguette or
pen with the adhesive surface being outward, touched around anus of the patient,
and the eggs were provided to adhere to it. The band was smoothly adhered on a
clean slide and examined under a microscope. For confidentiality of the patients
were informed in detail how to perform the administration. Examinations were
repeated three times with 3–4 days intervals in order to infer that the patient was
not infected by parasites.

Examination of the collected materials. Cellophane band, native-lugol,
sedimentation and modified Kinyoun’s acid fast stain methods were used for the
diagnosis of parasites in the stool samples [15]. The samples were prepared, stained
and examined under a microscope. Patients with parasite positivity were treated
and called for follow-up after the treatment.

Examination of blood samples. Blood samples were collected in anti-
coagulant free gel tubes to measure vitamin D level. Blood samples were cen-
trifuged at 1800 g for 15 min and plasma and serum samples were obtained. Vita-
min D levels were measured via a colourimetric method using an Abbott original
reagent with Abbott Architect I 2000-SR autoanalyzer.

Definition of vitamin D deficiency: We categorized 25 (OH) D levels as fol-
lows: deficiency and insufficiency were determined as serum levels < 20 ng/ml
and normality as serum levels ≥ 20 ng/ml [1,18].

Statistical analysis. For vitamin D levels, normality of data and homo-
geneity of variance were controlled by Kolmogorov–Smirnov test and Levene’s
test, respectively. Pearson’s (χ2) or likelihood-ratio chi-squared (LRχ2) test was
used to compare categorical variables and independent samples t-test was used to
compare the means of the groups. Binary logistic regression analyses were used
to estimate the odds ratio (OR) at 95% confidence interval (CI). A p value < 0.05
was considered statistically significant. All statistical analyses were performed
using SPSS v25 statistical software (IBM Inc., Chicago, IL, USA).
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Results. In this study, a total of 239 patients, 178 (74.5%) being female
and 61 (25.5%) male were examined for intestinal parasites and serum vitamin D
levels. The mean vitamin D concentration was 17.80± 14.55 ng/ml. The overall
prevalence was 71.5% for ones having vitamin D < 20 ng/ml and 28.5% for ones
having vitamin D ≥ 20 ng/ml. Table 1 shows the baseline characteristics of
the participants included in the study. Vitamin D levels of the patients showed
difference in terms of only working status (p < 0.01). The frequency distribution
of vitamin D groups was almost the same in patients who were working. However,
among the patients who were not working, the frequency of those with a vitamin D
< 20 ng/ml was nearly three times higher than the patients with a vitamin D level
≥ 20 ng/ml. No significant difference was found between the groups in terms of

T a b l e 1

Baseline characteristics according to vitamin D status

Variables
Vitamin D levels

p
< 20 ng/ml ≥ 20 ng/ml

Gender
Female 132 (77.2%) 46 (67.6%) 0.127
Male 39 (22.8%) 22 (32.4%) (χ2 = 2.332)
15–34 years 22 (12.9%) 5 (7.4%)

0.449
(χ2 = 1.601)

Age 35–50 years 51 (29.8%) 20 (29.4%)
> 50 years 98 (57.3%) 43 (63.2%)
Single 9 (5.3%) 1 (1.5%)

0.335
(LRχ2 = 2.184)

Marital status Married 133 (77.8%) 56 (82.4%)
Widow 29 (17.0%) 11 (16.2%)
High 11 (6.4%) 5 (7.4%)

0.632
(LRχ2 = 0.888)

Economic status Middle 126 (73.7%) 53 (77.9%)
Low 34 (19.9%) 10 (14.7%)

Educational status

Illiterate 55 (32.2%) 19 (27.9%)
0.670

(LRχ2 = 1.552)
Primary school 89 (52.0%) 34 (50.0%)
High school 18 (10.5%) 9 (13.2%)
University 9 (5.3%) 6 (8.8%)

Settlement

Village 125 (73.1%) 47 (69.1%)
0.873

(LRχ2 = 0.700)
Town 3 (1.8%) 1 (1.5%)
District 11 (6.4%) 4 (5.9%)
City 32 (18.7%) 16 (23.5%)

Working status
Unemployment 149 (87.1%) 47 (69.1%) 0.001∗∗

Working 22 (12.9%) 21 (30.9%) (LRχ2 = 10.704)

Chronic Diseases
No 79 (46.2%) 31 (45.6%) 0.932
Yes 92 (53.8%) 37 (54.4%) (χ2 = 0.007)

χ2 – Pearson Chi-Square; LRχ2 – Likelihood Ratio Chi-Square; ∗∗p < 0.01
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the other baseline characteristics (p > 0.05). There was no significant difference
between vitamin D groups with respect to having chronic disease (p > 0.05).

In this study, Blastocystis spp., Iodamoeba buetschlii, Entamoeba coli, E. his-
tolytica, Dientamoeba fragilis, Giardia intestinalis, Chilomastix mesnili, Entero-
bius vermicularis, Cryptosporidium spp., Hymenolepis nana, Cyclospora cayeta-
nensis, C. cayetanensis, Endolimax nana, Entamoeba hartmanni, Ascaris lumbri-
coides and Taenia saginata parasites were investigated. E. histolytica, C. mesnili,
A. lumbricoides and T. saginata were detected in only one patient.

Descriptive statistics regarding blood serum vitamin D levels (ng/ml) of the
patients divided into two groups as negative and positive in terms of both the
presence and the types of parasites are given in Table 2.

Of the patients, 67.36% were positive for any parasite and 32.64% were nega-
tive. According to the independent t-test, the mean serum vitamin D level (ng/ml)
was statistically significantly lower in the patients who were positive for any par-
asite (16.04 ± 0.77) compared to the patients who were negative (21.42 ± 2.37)
(p < 0.05). However, this difference was not significant in terms of the type of
parasites (p > 0.05).

Binary logistic regression analysis was used to estimate the odds ratios (ORs)
at 95% confidence interval (CI) for the association between vitamin D deficiency
and the positivity of gastrointestinal parasites. Table 3 shows ORs (95% CI)
of vitamin D deficiency by the presence of intestinal parasites. The calculated
ORs show the possibility (risk) of positivity for Blastocystis spp., I. buetschlii,
E. coli, E. histolytica, D. fragilis, G. intestinalis, C. mesnili, E. vermicularis,
Cryptosporidium spp., C. cayetanensis parasites in the group with vitamin D
< 20 ng/ml. Logistic regression analysis could not be performed and ORs could
not be calculated for E. histolytica, C. mesnili and E. vermicularis parasites due
to the lack of sufficient data. Logistic regression analysis showed that serum
vitamin D level was a significant informative variable only for I. buetschlii and
C. cayetanensis. No association between vitamin D deficiency and the presence
of other gastrointestinal parasites was found. The risk of Iodamoeba buetschlii
positivity was 2.54 times higher in patients with a vitamin D level < 20 ng/ml
(p < 0.01). Similarly, the risk of Cyclospora cayetanensis positivity was 2.44 times
higher in the group with a vitamin D level < 20 ng/ml group compared to the
group with a vitamin D level ≥ 20 ng/ml (p < 0.01).

Discussion. In this study in which intestinal parasites were compared be-
tween the individuals with a vitamin D level < 20 ng/ml and the individuals with
a vitamin D level ≥ 20 ng/ml, the risk of Iodamoeba positivity, which is among the
intestinal protozoa increased by 2.54 times (p < 0.01) and the risk of Cyclospora
positivity increased by 2.44 times (p < 0.01) in the individuals with a vitamin D
level ≥ 20 ng/ml.

It has been reported that vitamin D has an immune system modulating effect,
and immune system may be affected in the case of its deficiency [2–4,18]. It has been
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T a b l e 2

Comparison of vitamin D levels in groups with and without gastro-intestinal
parasites

n (%) Mean ± SEM p

Parasite
negative 78 (32.64) 21.42 ± 2.37 0.033∗

positive 161 (67.36) 16.04 ± 0.77 (t = 2.159)

Blastocystis spp.
negative 161 (67.4) 18.31 ± 1.27 0.435
positive 78 (32.6) 16.74 ± 1.19 (t = 0.782)

L. butschlii
negative 232 (97.1) 17.81 ± 0.96 0.938
positive 7 (2.9) 17.38 ± 5.65 t = 0.077

E. coli
negative 201 (84.1) 17.97 ± 1.07 0.666
positive 38 (15.9) 16.86 ± 1.70 (t = 0.432)

E. histolytica
negative 238 (99.6) 17.76 ± 0.95

—
positive 1 (0.4) 26.00 ± —

D. fragilis
negative 230 (96.2) 17.98 ± 0.97 0.325
positive 9 (3.8) 13.10 ± 3.28 (t = 0.986)

G. intestinalis
negative 225 (94.1) 17.94 ± 0.99 0.558
positive 14 (5.9) 15.58 ± 2.56 (t = 0.587)

C. mesnili
negative 238 (99.6) 17.81 ± 0.95

—
positive 1 (0.4) 15.90 ± —

E. vermicularis
negative 235 (98.3) 17.91 ± 0.95 0.378
positive 4 (1.7) 11.43 ± 2.58 (t = 0.882)

Cryptosporidium spp.
negative 163 (68.2) 17.99 ± 1.28 0.771
positive 76 (31.8) 17.40 ± 1.16 (t = 0.291)

H. nana
negative 239 (100.0) 17.80 ± 0.94

—
positive 0 (0.0) —

C. cayetanensis
negative 237 (99.2) 17.79 ± 0.95 0.918
positive 2 (0.8) 18.85 ± 7.95 (t = −0.102)

E. nana
negative 234 (97.91) 17.84 ± 0.96 0.766
positive 5 (2.09) 15.88 ± 2.73 (t = −0.298)

E. hartmanni
negative 236 (98.74) 17.88 ± 0.95

—
positive 3 (01.26) 11.87 ± 2.263

A. lumbricoides
negative 238 (99.58) 17.79 ± 0.95

—
positive 1 (0.42) 19.60 ± —

T. saginata
negative 238 (99.58) 17.84 ± 0.95

—
positive 1 (0.42) 9.10 ± —

— Not calculated; SEM – Standard error of mean; t – Independent samples t-test;
∗p < 0.05
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T a b l e 3

Odds ratios (95% confidence intervals) of vitamin D
deficiency or insufficiency by the presence of intestinal

parasites

Odds Ratio [95% CI] p

Blastocystis spp. 1.014 [0.560–1.836] 0.96
I. buetschlii 2.540 [0.300–21.49] 0.00∗∗

E. coli 1.020 [0.475–2.89] 0.96
D. fragilis 1.216 [0.296–5.006] 0.78
G. intestinalis 1.368 [0.441–4.236] 0.58
Cryptosporidium spp. 1.285 [0.713–2.435] 0.40
C. cayetanensis 2.435 [0.150–39.480] 0.00∗∗

CI – Confidence interval; ∗∗p < 0.01

stated that the risk of developing bacterial, viral and fungal infections as well as
parasite related infections may increase in the immunosuppressive conditions [20].
In their review, Gois et al. [3] showed that vitamin D deficiency increases the
incidence of tuberculosis, influenza, HIV and fungal infections, and vitamin D
replacement contributes to the treatment.

In the literature, vitamin D levels and different infections have been compared
and different results have been found. Li et al. [16] found that the expressions
of 1α-hydroxylase, an enzyme catalyzing the synthesis of active vitamin D in
16HBE cells of A. fumigatus, and vitamin D receptor (VDR) are induced, causing
an increase in the production of vitamin D. Also, the studies have reported that
vitamin D plays a role as a large signal molecule in the complex mechanisms
connecting metabolic functions of the body, cellular survival during stress, and
cellular cycle. In general, vitamin D levels increase in infection conditions and it
has been stated to help the organism in killing viruses as an anti-inflammatory
cytokine [19].

Mostafa Bel-D et al. [17] reported that vitamin D levels were lower in
patients with allergic fungal rhinosinusitis compared to the control group and
those with nasal polyposis. In addition, Yıldırım et al. [14] demonstrated in
their study about the eradication of Helicobacter pylori (HP) that vitamin D de-
ficiency is one of the factors causing failure of HP eradication. In the present
study, we investigated whether there was an association between vitamin D levels
and Blastocystis spp., Iodamoeba buetschlii, Entamoeba coli, E. histolytica, Dienta-
moeba fragilis, Giardia intestinalis, Chilomastix mesnili, Enterobius vermicularis,
Cryptosporidium spp. and Cyclospora cayetanensis positivity. In this study, it was
found that the patients with a serum vitamin D level < 20 ng/ml may have a risk
for I. buetschlii and C. cayetanensis positivity (p < 0.01). This may be explained
by the fact that I. buetschlii and C. cayetanensis may be more commonly seen in
patients with a low level of vitamin D.
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In the studies about parasites and vitamin D, it was reported that a diet defi-
cient in vitamins A, D3 and E may cause an increase in Hymenolepis diminuta [19].
In the present study, no significant difference was found between vitamin D levels
of patients with and without helminth positivity, too (p > 0.05). This may be a
result from the patient population, the method used, the strains and number of
parasites detected.

In an experimental study, vitamin D was found to provide protection against
trypomastigotes of Trypanosoma cruzi, and reduce histopathological tissue in-
flammation and the rate of parasites. Also, it was reported that vitamin D may
be efficient in prevention of Plasmodium falciparum infection [20]. In our study,
the positivity of C. cayetanensis, which is among the obligate parasites, was sig-
nificant in the group with a vitamin D level < 20 ng/ml (p < 0.01). This may
be attributed to the decrease in vitamin D levels, facilitating habitation of the
parasite.

In this study, vitamin D level was significantly lower in overall intestinal par-
asites (p < 0.05). This may be explained by the fact that low levels of vitamin D
may facilitate habitation of the parasite. Also, the increased risk of I. buetschlii
and C. cayetanensis positivity may be a result from vitamin D deficiency accord-
ing to the logistic regression analysis (Table 3). In addition, the risk of parasite
transmission may be increased because vitamin D levels were lower due to lack of
sufficient sunlight exposure depending on climate conditions of the study area.

Conclusion. According to the data obtained in this study, there was a
correlation between general presence of parasites and vitamin D levels, while it
was found that decreased vitamin D levels may increase the risk of I. buetschlii
and C. cayetanensis positivity according to the logistic regression analysis. No
significant difference was found between the other parasites and vitamin D levels.
This may be a result from the study setting, method, strains and number of
parasites. Accordingly, it was concluded that parasite types and vitamin D levels
could be compared with controlled in vivo experiments. In addition, it was thought
that vitamin D levels may provide effective data for the treatment of intestinal
parasites and protection according to the results.
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