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ABSTRACT

Introduction: Recurrent aphthous ulcer (RAU) is the most prevalent oral lesion. It is most
commonly characterized by recurrent attacks of regular, oval or round, solitary or painful multiple
ulcers and classified into three clinical forms; minor, major, and herpetiform RAUs. Vitamin D is
a fat-soluble secosteroid pleiotropic molecule. Lower vitamin D serum level has been found to be
involved in the etiology of many diseases.

Objective: The aim of this study was to compare levels of serum vitamin D in patients having
RAU with healthy subjects to determine if a relationship exists between vitamin D level and the
severity of the disease.

Subjects and Methods: In this study, 70 patients having idiopathic MiRAU (Group I) and 70
healthy control subjects with matched age and sex (Group II) were included. RAU severity was
represented by number of ulcers per attack and the frequency of recurrence. 25-hydroxyvitamin D
(25(OH)D) measured by enzyme-linked immunosorbent assay (ELISA) technique as an indicator
of vitamin D status. The serum vitamin D levels were compared between group I and group II and
correlated with RAU severity.

Results: The mean level of 25(OH)D in MiRAU group was significantly lower than the control
group (p< 0.001). According to classification of vitamin D serum levels, severe deficiency and
deficiency levels of 25(OH)D were more common in MiRAU group than in control group. Obvious
gender difference with decreased serum 25(OH)D levels in females compared to males was found
in both groups. Significant inverse correlation was observed between serum 25(OH)D levels and
severity of RAU regarding the number of ulcers per attack and frequency of recurrence.

Conclusions: In this study, significant association has been observed between serum vitamin D
deficiency and RAU. Moreover, the strong influence of low serum vitamin D level on the severity
of the disease suggesting its role in the pathogenesis of RAU.
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INTRODUCTION

Recurrent aphthous ulcer (RAU) is the most
prevalent oral lesion after dental caries and peri-
odontal diseases!'?l. Approximately 20% of the
general population is affected by RAU . It is most
commonly characterized by recurrent attacks of
regular, oval or round, solitary or painful multiple
ulcers with yellowish white fibrinopurulent pseu-
domembrane center having an erythematous border
usually on non-keratinized oral mucosa. Involve-
ment of the keratinized mucosa is less frequent *
8. Generally, RAU is classified into three clinical
forms; minor, major, and herpetiform RAUs. Minor
ulcers are shallow ulcers and accounting for more
than 85% of cases with a diameter less than 1 cm.
Major ulcers have a deep base and diameter more
than 1 cm which last for weeks and heal with scar
(1.7 Herpetiform ulcers are rare type and appear as
multiple, pinpoint ulcers with 1-2 mm diameter and
exit in 5% to10% of all cases ®!.

Unfortunately, the etiopathogenesis of RAU so
far remains unclear but strongly involves activation
of cell-mediated immune response [9]. Multiple
potential trigger factors may be associated with the
establishment of this disease, including: genetic
predisposition, local trauma, psychological stress,
food hypersensitivity, toxin exposure (nitrates in
drinking water), hormonal defects (menstruation),
alterations in the oral microbiome, smoking
cessation, increased oxidative stress and immune
disturbance "2, Almost, 20% of cases are related
to vitamin and microelement deficiencies (e.g.
iron, folic acid, vitamin B6 and B12). Also other
deficiencies such as vitamin D, zinc, or thiamine

may be present '],

Vitamin D is a fat-soluble secosteroid pleiotropic
molecule that is recognized as a prohormone. 1, 25
dihydroxyvitamin D (1, 25(OH) 2D3) (calcitriol) is
the functional active metabolite of Vitamin D 1314,
The mode of action of the calcitriol is mediated by
vitamin D receptor (VDR). VDR has been expressed
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in virtually all cell types !'*! including keratinocytes,
ovarian cells and islet cells of the pancreas 9. As
well as most of immune cells, like monocytes,
macrophages, B and T lymphocytes and dendritic
cells and this may explain its multiple critical

actions on different tissues 16171,

Functions of vitamin D are to regulate calcium-
phosphorus homeostasis, control of metabolism
bone and play a role in the regulation of electrolytes
and blood pressure '8, Recently, after understanding
the vitamin D/ VDR signalling pathway, it was
shown that vitamin D has a non classical role in
cellular differentiation, proliferation, and immune
responsiveness !*1°). Moreover, vitamin D enhances
immunoregulation, neuroprotective  functions,
xenobiotic detoxification, anti-fibrotic actions 1,
antimicrobial defense, oxidative stress reduction and
possesses anti-inflammatory/anticancer activities

and cardiovascular benefits %22,

However, vitamin D deficiency has been linked
to many musculoskeletal diseases (rickets in
children and osteomalacia in adults, bone fractures,
osteoporosis, osteopenia and muscle weakness).
231 Also extraskeletal disorders including several
chronic conditions associated with increased
inflammation and immune system deregulation
such as cardiovascular diseases >, respiratory
disorders, diabetes and asthma ™!. Furthermore,
several studies revealed the key role of vitamin D
deficiency in tuberculosis, autoimmune diseases,
inflammatory bowel diseases, cancers *%!, common
obesity 1?71, schizophrenia ?*!, depression, cognitive
deficits !, cystic fibrosis % and non-alcoholic fatty
liver disease "*!l. All of those bring to light that

vitamin D play role in regulation of immune system.

Given the importance of vitamin D effect on the
immune system and the possible role as immunologic
factor in the etiology of many diseases, the present
study was designed to compare serum vitamin D
levels in patients having RAU with healthy subjects
to determine if a relationship exists between vitamin
D level and the severity of the disease.
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SUBJECTS AND METHODS

The study was carried out at outpatient clinic of
Faculty of Dentistry, Umm Al-Qura University in
Makkah. The current study was divided into two
groups, group I include 70 patients with idiopathic
minor recurrent aphthous ulcer (MiRAU) and group
II include 70 healthy control subjects selected from
the out-patient clinic.

Patient selection

Inclusion criteria:

- The selected patients were of both sexes with
age ranging from 18-60 years.

- Patients with minimum 3 oral aphthous ulcers
per year were diagnosed as having idiopathic
MiRAU, after taking medical histories and
clinical examinations and the participants

signed informed consent forms.

- The severity of the disease was evaluated by
the number of aphthae per attack (3 or < 3 and
> 3) and by frequency of recurrences (type 1:
the intervals between the attacks of more than
3 months, type 2: the attack occur at one to 3
months intervals, while type 3, aphthous lesions
are continuously exist 2 dependant on the
patient’s self-report.

- 70 healthy control subjects with matched age
and sex were included with no history of RAU.

Exclusion criteria:

- History of taking any medications that alter the
serum levels of vitamin D such as vitamin D
supplements, multivitamin, calcium, calcium
channel blockers and sun screen or sun blockers
cream.

- Use of medications for the treatment of RAU in
last three months.

*25 (OH) Vitamin D ELISA kit (ab213966), Abcam, UK.

(1017)

- Use of
colchicine, disease modifying anti-rheumatic

corticosteroids, cytotoxic drugs,
drugs (DMARDSs) and anticonvulsant drugs or
any drug affecting bone metabolism in the past

six months.

- Patients with history of chronic disease such
as renal or hepatic diseases, type 1 diabetes
mellitus, malignancies, thyroid or parathyroid
disease.

Blood Sampling:

A 5-mL blood sample was withdrawn in the
outpatient clinic and collected in Vacutainer tubes.
Blood taken from all subjects centrifuged for 15
min at 4 °C to separate serum. Serum immediately
stored at —20 °C until laboratory serum vitamin D
levels were analyzed.

Serum Vitamin D Levels Measurement:

Total 25-hydroxyvitamin D (25(OH)D) levels
were considered the mostaccurate marker for vitamin
D [33]. 25(OH)D was measured by commercially
available enzyme-linked immunosorbent essay
(ELISA) kits*. Regarding to the serum 25(OH) D
level each sample was classified as normal (30—100
ng/ml), insufficient (20-30 ng/ml), deficient (10-
20 ng/ml), severe deficient (<10 ng/ ml)) or toxic
(>100 ng/ml) 134,

Statistical Analysis:

Data from140
spreadsheet of excel and statistically analyzed using

subjects were recorded on
“Statistical Package for Social Sciences” “SPSS”
v. 19.0 for Windows Software Package (SPSS Inc.,
Chicago, IL, USA). Descriptive data expressed as
mean + standard deviations (SD) and range (Min.,
Max.). Analytical data in the form of the student’s
test, paired t test, analysis of variance (ANOVA),
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correlation matrix and coefficient of correlation
using Pearson’s method were performed. The
probability value of p < 0.05 was considered
significant.

RESULTS

Clinical parameters of group I and group II:
Table (1)

Group I with a total number of 70 Mi RAU
patients, 39 female (55.71%) and 31 male (44.29%)
and group II consists of 70 healthy controls 33
female (47.14%) and 37 male (52.86%) were all
enrolled in this study. The mean age of patients
in group I was 29.2571£10.7335 and mean age of
participants in group II was 32.5857+10.3985. No
statistically significant difference detected regarding
age between both groups.

The mean level of 25(OH)D was 20.2557+
6.0174ng/ml in group I while it was 29.9228+
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6.8048ng/ml in group II. A statistically significant
difference exists between both groups with p-value
<0.001.

Vitamin D serum level: Table (2) Graph (1)

According to classification of vitamin D serum
levels, a higher percentage of normal level of 25(OH)
D existed in group II (45.71%) when compared with
group I (7.14%). On the other hand, deficiency level
was (51.43%) in group I and (8.57%) in group 11
and severe deficiency level was (5.71%) in group
I and (0%) in group II. Both deficiency and severe
deficiency level were more common in MiRAU
patients than in control group.

Clinical Parameters between Female and Male:
Table (3 & 4)

By evaluating mean serum levels of 25(OH) D in
female (18.674+6.2499) or in male (22.245+5.1442)
at group I, and female (27.522+6.2345) and male
(32.403+6.6306) at group II, a significant difference

TABLE (1) Clinical Parameters of Group I and Group II
Group 1 Group 2 P-Value
Parameter Max | Min Mean+ SD Max | Min Mean+ SD
Age 60 18 29.2571+10.7335 60 19 32.5857+10.3985 0.06452
25(OH)D level ng/ml 38.2 53 20.2557+6.0174 472 | 16.6 29.9228+6.8048 0.00001
No. of ulcers/ attack 4 1 1.4285+0.7336 - -
Frequency (attacks/ year) 24 3 4.8571+£3.9609 --- ---
TABLE (2) Distribution of 25(OH) D serum level in Group I and Group II
Group I Group II
25(OH)D level ng/ml Number percentage Number percentage
Severe deficiency : <10 4 5.71% 0 0.00%
Deficiency : 10 - 20 36 51.43% 6 8.57%
Insufficiency : 20 - 30 25 35.71% 32 45.71%
Normal : 30- 100 5 7.14% 32 45.71%
Toxicity : > 100 0 0.00% 0 0.00%
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Graph (1) Showing sever deficiency and deficiency levels of serum
25(0OH) D in MiRUA patients and in control group

exists between them in both groups. The lower
serum level of 25(OH) D was found in female side
when compared with male with p-value <0.001 and
p-value < 0.05 for group I and group II respectively.
In regard to age, frequency and number of ulcers/
attack within group I there was no significant

difference between female and male.
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Correlation between vitamin D serum level &
severity of the lesion: Table (5) Graph (2 & 3)

In the MiRUA patients, the severity of the
disease was determined by the number of aphthae
per flare-up and by the frequency of recurrences.
The number of cases who reported 3 or less than 3
ulcers per attack were 64 patients (91.43%), while
the remaining patients (n=6, 8.57%) reported more
than 3 ulcers per attack. Concerning the frequency
of recurrences, type 1 whose intervals between the
attacks were more than 3 months, existed in 45.71%
of patients and type 2 whose intervals of attack
occur within one to 3 months appeared in 51.43%
of patients, while type 3 which characterized by
continuous existence of aphthous lesions was
found in only 2.86% of all cases. The serum levels
of 25(0OH) D of group I were correlated to the
severity of MiRUA, a highly significant inverse
correlation was observed between serum 25(OH)
D levels, number of ulcers/ attack and frequency of
recurrences (p-value < 0.001) .

TABLE (3) Comparison of Different Clinical Parameters between Female and Male In Group I

Parameter Female Male
Max | Min Mean+ SD Max | Min Mean+ SD P-Value
Age 52 18 28.256+9.0632 60 18 30.516+12.569 0.385502
25(OH)D level ng/ml 322 | 53 18.674+£6.2499 | 382 | 15.1 | 22.245+5.1442 0.012568
No. of ulcers/ attack 4 1 1.538+0.7896 4 1 1.2903+0.6425 0.161415
Frequency (No. of attacks/ year) 24 3 4.692+3.6284 24 3 5.0645+4.3964 0.699146

TABLE (4) Comparison of Different Clinical Parameters between Female and Male In Group II

Parameter Female Male
Max Min Mean+ SD Max Min Mean+ SD P-Value
Age 55 19 31.483+£9.2767 60 19 29.225+7.7704 0.915269417
25(OH)D level 399 16.6 27.522+6.2345 472 19.6 32.403+6.636 0.00141399
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TABLE (5) Correlation between 25(OH)D level and

Severity of the Lesion

R RA2 P Value
No. of ulcers/
-0.56959 | 0.324432091 | 0.00001
attack

Frequency (No.
-0.45436 | 0.206445846 | 0.00001

of attacks/ year)

e N

25(OH)D level

50 y =-3.5738x + 25.969
2 _

» P VRI e (33)33(?001

40 alue = 0.

=35
230
25
g2

N 15
10

0 0.5 1 15 2 25 3 35 4 45
No. of ulcer/ attack

Graph (2) Showing significant correlation between serum
25(0OH) D levels and number of ulcers/ attack

25(OH)D level

y=-0.9415x + 25,632
R2=0.2434
4 ° PV alue = 0.00001

2

0 5 10 15 20 25 30
Frequency (No. of attacks/ year)
. J

Graph (3) Showing significant correlation between serum
25(0OH) D levels and number of frequency of
recurrences
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DISCUSSION

RAU is the most common oral painful condition
that interfere eating, speaking, drinking and affect
patient life quality. Recently, several studies have
focused on identifying factors that may affect the
treatment of RAU one of which is vitamin D level.
For this reason, the current study was conducted to
evaluate the levels of serum vitamin D in Mi RAU
patients and healthy control subjects to investigate
relationship between serum vitamin D levels and
RAU.

The rational for choosing MiRAU in this study
is because it is accounting 70 -85% of RAUs 2.
Patients recruited in this study were selected
with almost matched age and sex, which further
confirmed by the lack of significant statistical
difference in age between the two studied groups.
The present study reported predominance of RAU
in females (55.71%). This result was in agreement
with the results of Abdullah, 2013, Patil et al.,
2014 and Shruthi et al., 2015 -3, RAU found
to be more prevelant in female due to hormonal
level changes mainly related to fall in progesterone
levels. The incidence of RAU increases during the
luteal phase of the menstrual cycle, exacerbated
during menopause and decreases during pregnancy
138391 Other studies explained the higher incidence
of RAU in females by the fact that women are more
vulnerable to become anaemic “I,

Comparatative statistical analysis of the two
studied groups in this study registered significant
reduction in mean serum level of 25(OH) D in RAU
patients more than healthy controls (p-value <0.001).
Accordingly, the results of this study are in line with
the research of Khabbazi et al., (2014), Bahramian
et al., (2018), Oztekin and Oztekin, (2018) and
Ali, (2019) 1126421 Similarly, Nalbantog “lu and
Nalbantoglu, (2019) found significant difference
related to vitamin D levels between children patients
with recurrent aphthous ulcer and control group 3!
Moreover, in the study carried by Tamer and Avci



RELATIONSHIP BETWEEN SERUM VITAMIN D LEVEL AND RECURRENT APHTHOUS ULCER

(2019) investigated the levels of serum ferritin and
vitamin D in patients with RAU, they stated that in
patients with RAU the level of serum vitamin D was
also significantly lower than healthy individuals
(p=0.01) ™1 1In contrast, Krawiecka et al (2017)
reported lower vitamin D levels in RAU patients
without statistically significant results (p = 0.207)
but they also observed the lowest level of vitamin D
in most severe form of RAU #3,

It is interesting to note that in the present work,
both studied groups showed significant lower serum
25(0OH) D levels in females more than males. Our
results were in agreement with the findings reported
by Hagenau et al (2009) and Arabi et al (2010) 1
“I In a cross sectional study done on 1172 Saudi
Arabian women living in the Jeddah showed that
80% of participant had serum 25(OH)D levels
<50nmol/l and 10% of them had severe deficiency
with levels <12.5nmol/I [48]. Oztekin and Oztekin,
(2018) also noticed gender difference as female
patients had lower serum vitamin D levels when
compared with male patients (p=0.002) . This
may be attributed to short duration to sun exposure
in female due to indoor lifestyle and full coverage
dressing, beside low dietary intake, increase body
demand during pregnancy and breast feeding as
well as excess adipose tissue of females resulting in
greater fat storage of vitamin D 1.

A significant inverse correlation exists in this
study between serum levels of 25(OH)D and the
severity of the RAU that represented by number of
ulcers per attack and the frequency of recurrence. In
a similar way, previous studies on vitamin D status
in RAU-related syndromes such as pharyngitis,
(PFAPA)
fever, aphthous stomatitis and Behcet disease, have
revealed a positive correlation between low vitamin
D level and disease activity *->!!, On the other hand,
Oztekin and Oztekin, (2018) and Nalbantog “lu and
Nalbantog “lu, (2019) '*# failed to determine any
correlation between serum vitamin D levels and the
severity of the RAU. This difference might be due to

cervical adenitis syndrome, periodic

(1021)

the different studied sample size or variation in the
standardization through measurement of 25(OH)D.

Several studies concluded that vitamin D is a
significant factor in the etiology of T-cell mediated
immune disorders P> %!, Consequently, Vitamin D
deficiency leads to immune system dysregulation
which may play a role in the pathogenesis of RAU.
Our findings in this study may also confirm this
presumption.

CONCLUSIONS

In this study, significant relationship has been
observed between vitamin D deficiency and the
incidence of RAU. In addition there was a strong
correlation between vitamin D deficiency and the
severity of the disease, suggesting its role in the
pathogenesis of RAU and the possibility of using
vitamin D as adjunctive treatment in management
of RAU.
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