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Introduction. Oral lichen planus (OLP) is a chronic mucocutaneous disease. It is mainly an immune system-related disorder.
Vitamins can modulate immune system functions, and thus, vitamin deficiency might have roles in exacerbating OLP. We aim
to determine the serum levels of vitamins A, B12, C, D3, and E in OLP patients. Methods and Materials. 34 OLP patients
referred to Shiraz Dental School entered the study. Blood samples were collected and levels of A, B12, C, D3, and E vitamins
were measured in serum. 43 healthy people were also included as the control group. Serum levels of vitamins were measured by
HPLC (A, B12, D3, and E) and Kiazist analyzing kit (vitamin C). Results. Most of the patients were female (62.3%), and the
mean age of patients was 48:03 ± 11:57. Serum levels of vitamins A, C, and E were lower in OLP patients in comparison with
the healthy group; however, the difference was not significant. Vitamins B12 and D3 were higher in the OLP group but the
difference was not significant. Conclusion. Serum levels of vitamins A, B12, C, D3, and E do not have a significant difference in
OLP patients and healthy groups. These vitamins may not have a considerable role in OLP pathogenesis in the southwest of Iran.

1. Introduction

Oral lichen planus (OLP) is a chronic mucocutaneous disease
that is estimated to involve 0.5-2.2% of the whole population
[1]. It has been suggested that the prevalence of this disease is
greater in Iranian population [2]. Oral manifestations of
lichen planus include reticular, papular, erythematous, pla-
que-like, ulcerative, and bullous-type lesions [3–5]. It usually
happens in the 4-5th decades of life and female :male ratio is
approximately 3 : 2 [6–8]. OLP is diagnosed by both clinical
(bilateral reticular form) and histological characteristics [8].

The exact cause of this disease remains unknown, but it is
mainly assumed as an immune system-related disorder [7, 9,
10]. Therefore, any local or systemic factors which influence
the immune system could act as a trigger to initiate disease.
Immunological disorders, infectious diseases, increased
oxidative stress, and malnutrition could all be considered as
triggers of disease [4, 7, 11, 12]. It has been suggested that

vitamins and micronutrient deficiencies are also effective in
initiating or exacerbating the disease [13–17].

Vitamins are categorized due to their roles in the body. C
and E vitamins are antioxidants, which reduce reactive oxy-
gen species (ROS) and the resulting oxidative stress in the
body [4, 18]. B group vitamins are necessary for cell growth
and body metabolism and are also crucial for healthy bone
turnover and cognitive functions [10, 19]. Vitamin D is
shown to have an immunomodulatory effect and therapeutic
effect on autoimmune disorders [20]. It is also crucial for the
remodeling of bone and skin [21, 22]. Retinoids including
vitamin A are also proved to have immunomodulatory and
anti-inflammatory effects and thus can accelerate the healing
process of lesions in the skin and mucosa [1, 23].

Some studies have investigated the possible association
between vitamin and micronutrient deficiency and oral dis-
eases, but the reported results are controversial. The role of
antioxidant vitamins C and E in OLP has been assessed in
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some studies. In Kaur et al.’s and Nicolae et al.’s studies, sig-
nificant difference was observed between OLP patients and
healthy groups in terms of vitamin concentration while in
Nagao et al.’s study, the difference was not significant [13,
18, 24]. In B group vitamins, Chen et al. and Lin et al.
reported significant relationships between vitamin B12 defi-
ciency and the presence of OLP in samples of the Thai pop-
ulation [5, 15]. However, a study in the Iranian population
showed no significant difference between the two groups
[10]. Vitamin D status was also different in Iranian studies.
Bahramian et al. and Seif et al. reported a nonsignificant rela-
tionship between vitamin D concentration and OLP presence
in the Iranian population while Grimm et al. observed a sig-
nificantly lower vitamin D receptors in German OLP patients
compared to healthy people [20, 25, 26].

Due to aforementioned controversial results and lack of
evidence about the complete vitamin profile of OLP patients
in the southwest of Iran, we aimed to determine the serum
levels of vitamins A, B12, C, D3, and E in oral lichen planus
patients referred to the Oral and Maxillofacial Medicine
Department of Shiraz Dental School in this study. We also
aim to compare the results with healthy people and evaluate
their correlation with some parameters such as age, sex, and
type of OLP.

2. Methods

In this cross-sectional study, 34 patients were selected using
the convenience sampling method from patients referred to
the Oral Medicine Department of Shiraz Dental School.
The study was approved by the research ethics committee
of Shiraz University of Medical Sciences (Approval ID:
IR.SUMS.DENTAL.REC.1398.046). All participants under-
went clinical examination by an oral medicine specialist,
and histopathological diagnosis was confirmed by an oral
pathologist. Patients with a definitive diagnosis of oral lichen
planus who did not receive any systemic or local treatments
in the last month were enrolled in this study. All patients
were interviewed and were asked to fill out written informed
consent forms. Patients were excluded from the study if they
were using vitamin supplements in the last 6 months or were
on special diets such as vegetarians or vegans. Other exclu-
sion criteria were any nutritional or gastrointestinal disorders
or any systemic disease which influences vitamin absorption
including diabetes. Lichenoid reactions and lesions with the
presence of dysplasia.

The type of lesion (erosive or nonerosive) also was
recorded. A 5mL peripheral venous blood sample was
obtained from each patient by an expert nurse. Blood sam-
ples of 43 healthy patients (as the control group) were also
obtained after filling informed consent forms. The samples
were frozen at -70°C until all samples were collected.

All blood samples were sent to a private laboratory for
measuring the concentration of vitamins A, B12, C, D3,
and E. Specific analyzing kit (Kiazist vitamin C kit, Iran)
was used for measuring the concentration of vitamin C in
blood samples. The analysis for other vitamins (A, B12, D3,
and E) was carried out by High-Performance Liquid Chro-
matography (HPLC) (Infinity 1260, Agilent, USA), using a

RP-C18 column with 10°cm length, 4.6°mm internal diame-
ter, and 5°μm particles. The mobile phase consisted of meth-
anol and water by 80 : 20°v/v. The flow rate of the mobile
phase was 1°mL/min. 20°μL of each sample was injected into
the column using a Hamilton microsyringe. The concentra-
tion of vitamins was measured using UV detection at various
wavelengths: 265°nm for vitamin D, 360°nm for vitamin B12,
and 280°nm for vitamins A and E. All HPLC measurements
were performed using 1260-online software.

Data were analyzed by t-test, Pearson chi-square, and
Mann-Whitney tests in SPSS software version 22.0. A P value
of 0.05 was used as the level of significance.

3. Results

77 people were enrolled in this cross-sectional study from
which 34 were OLP patients and 43 were healthy people as
the control group. The two groups were age- and sex-
matched. 62.3% of all participants in this study were female
(Table 1). In the OLP group, the mean age of patients was
48:03 ± 11:57 and 67.6% of them were female. 53.6% of
patients had nonerosive, and 46.4% had erosive OLP. The
concentration of vitamins in different groups is summarized
in Table 2.

Pearson chi-square test was used to assess the relation-
ship between sex and the presence of disease, and there were
no statistically significant differences between the two groups
(P = 0:393). Similarly, there was not any significant relation-
ship between age and presence of disease according to the t
-test (P = 0:804).

Concentrations of vitamins in case and control groups
are summarized in Table 2 and Figure 1. Vitamin A, C, and
E levels were lower in the OLP group, but vitamin B12 and
D3 levels were higher in the patients’ group, and neither of
differences was significant. Due to the nonnormal distribu-
tion of data, the Mann-Whitney test was used to define the
significance of this relation.

Serum levels of vitamins were not significantly different
with respect to gender (Table 3). Correlation between age
and serum levels of vitamins was assessed by Spearman’s
rho test. A coefficient is also reported for the assessment of
the correlation of each vitamin concentration and age
(Table 4). Also, relation of severity of disease (different sub-
types of OLP including erosive and nonerosive) with vitamin
profile was assessed and the difference was not significant.
None of the vitamins had a significant age-related correla-
tion. P values are recorded in the given tables. Chromato-
grams of one of the tested samples are given in Figure 2.

Table 1: Description of participants in the study with respect to
gender and age.

Gender Age
Female Male Mean ± SD

Healthy (control) 25 (58.1%) 18 (41.9%) 48:744 ± 12:70
OLP patients (case) 23 (67.6%) 11 (32.4%) 48:031 ± 11:57

2 BioMed Research International



4. Discussion

In this study, we evaluated serum levels of 5 vitamins in OLP
patients and compared them with the healthy group. Most of
the patients in this study were female (67.6%) which is con-
sistent with many previous studies [2, 6, 14, 27]. This is prob-
ably related to the autoimmune base of disease that is more
evident in women than men [28–30]. It could also be
explained by the higher referral rate of women to doctors.
Some other studies mentioned that the prevalence of OLP
in men and women is the same [31, 32]. This controversy
might be due to differences in populations or sampling
methods.

The mean age of OLP patients in our study was 48:031
± 11:57 years. This is in accordance with previous studies
that reported that the highest incidence rate of OLP is in
the 4-5th decade of life [2, 4, 7, 8]. In a recent systematic
review and meta-analysis about OLP global status, it is men-
tioned that the prevalence of OLP is higher in people aged 40
and older [33]. None of the vitamins’ concentration was sig-
nificantly different in male and female groups. We also did
not find any significant correlation between age and concen-
tration of any of the vitamins. To the best of our knowledge,
none of the earlier studies reported the age correlation and
therefore, we had no data to compare to ours.

Due to the specific roles of vitamins, we discuss the
results of each vitamin status in healthy and OLP patients
in detail separately. Vitamin A was evaluated in this study
due to its immunomodulatory effect [23, 24]. OLP etiology
is suggested to be highly relevant to immune system disor-
ders [2, 27, 28], and therefore, vitamin A deficiency could
be also considered a cause of exacerbating OLP manifesta-
tions. In the present study, we recorded a lower level of vita-
min A in the OLP group but the difference between the two
groups was not significant. This is in accordance with Nagao
et al.’s study that investigated the concentration of different
types of retinoids including β-carotene in OLP patients and
healthy controls. They reported that the only micronutrient
which was significantly different among cases and controls
was retinol and other carotenoids were not significantly dif-
ferent [24]. Some other studies evaluated vitamin A in other
immune system-related disorders. Szodoray et al. compared
serum levels of vitamin A in Sjogren syndrome patients with
healthy controls, and there was not a significant difference
between the two groups [34]. Furthermore, some interven-
tional studies evaluated the effects of carotenoids in the

Table 2: Serum levels of vitamins (ppm) in case and control groups.

Healthy
OLP patients P value

Erosive Nonerosive Total (healthy vs. OLP patients) (erosive vs. nonerosive)

Vitamin A 72:31 ± 8:57 55:51 ± 38:84 63:70 ± 43:86 55:13 ± 7:52 0.508 0.419

Vitamin B12 15:07 ± 1:25 18:42 ± 7:33 14:74 ± 11:22 16:00 ± 1:70 0.770 0.168

Vitamin C 12:39 ± 2:02 9:61 ± 3:65 9:50 ± 3:85 9:87 ± 0:77 0.203 0.850

Vitamin D3 46:99 ± 4:27 63:13 ± 29:76 41:49 ± 35:43 50:13 ± 6:47 0.802 0.930

Vitamin E 28:38 ± 2:75 19:44 ± 15:89 23:04 ± 14:31 20:70 ± 3:05 0.137 0.824

P values are calculated for mean of total OLP patients.
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Figure 1: Vitamin concentrations in OLP patients and healthy
controls.

Table 3: Serum levels of vitamins in male and female groups.

Mean ± S:E: Median
P value

Male Female Male Female

Vitamin A 63:04 ± 9:55 64:31 ± 7:35 68.68 53.92 0.966

Vitamin B12 14:41 ± 1:33 16:10 ± 1:42 13.78 15.05 0.838

Vitamin C 13:21 ± 2:99 10:10 ± 0:63 8.64 8.71 0.645

Vitamin D3 42:62 ± 4:92 51:56 ± 5:17 46.58 45.33 0.682

Vitamin E 25:30 ± 3:53 24:25 ± 2:64 24.17 21.63 0.383

P values are calculated for mean ranks.

Table 4: Correlation between age and vitamin concentration.

Correlation coefficient P value

Vitamin A -0.073 0.532

Vitamin B12 0.111 0.343

Vitamin C 0.041 0.774

Vitamin D3 -0.100 0.391

Vitamin E -0.115 0.325
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treatment of OLP and other immune system-related diseases.
Sahebjamee and Bakhshi compared vitamin A and triamcin-
olone in treating OLP and reported unfavorable results with
retinoic acid topical use [23]. Also, in a review article about
the management of oral and cutaneous lichen planus, it was
mentioned that one of the retinoids (acitretin) is suggested
as a 3rd-choice treatment for OLP [35]. It can be indicated
that while retinoids and vitamin A might have a crucial role
in exacerbating OLP in patients, there are still controversial
results about the difference between OLP patients and the
healthy population. Also, vitamin therapy might not be very
efficient in the treatment of OLP.

The role of oxidative stress in OLP pathogenesis has been
confirmed in different studies [4, 18, 36]. Vitamins C and E
could reduce ROS and the resulting damage to the skin and
mucosa [32]. They are both considered effective factors in
decreasing oxidative stress and thus might be protective
against OLP [4, 13]. According to our results, serum levels
of these two vitamins were lower in patients but the differ-
ence between the two groups was not significant (P value =
0.203 and 0.137 for vitamins C and E, respectively). There
have been some reports about these two vitamins and other
antioxidant status in LP patients. Barikbin et al. and Nicolae
et al. investigated levels of vitamin C in serum and urine,
respectively, and both reported a significant difference
between healthy and lichen planus groups [18, 32]. Kaur
et al. and Abdolsamadi et al. evaluated salivary levels of vita-
min C and reported a significantly lower concentration in

patients [4, 13]. Vitamin E levels were also significantly lower
in Abdolsamadi et al.’s study [4]. The difference in signifi-
cance level in OLP and healthy groups is mostly due to
varieties in the sample population and sample size.

In our study, there was not a significant difference
between the two groups in terms of vitamin B12 levels. This
is in accordance with some previous studies. There have been
also reports which showed that vitamin B12 and homocyste-
ine deficiency is more prevalent in OLP patients than healthy
controls [5, 37]. Mirzaie et al. evaluated folic acid in Iranian
OLP patients and reported that there is not a significant dif-
ference between healthy and patient groups [10]. Rahmat-
pour et al. also reported that vitamin B12 levels in another
group of Iranian OLP patients are within the normal range
[38]. Thongprasom et al. evaluated homocysteine levels in
OLP patients in a Thai group of patients and reported that
there was not a significant difference between patients and
healthy controls in their study [39]. In contrast, there was
another study done by Chen et al. which evaluated serum
levels of vitamin B group in a relatively large Chinese popu-
lation and reported a significantly lower measurement in
OLP patients [5]. These studies suggest that vitamin B12 defi-
ciency might not be strongly associated with OLP pathogen-
esis. Also, there might be a correlation between race and
vitamin B12 status. Further studies with larger sample sizes
and heterogenic races are needed to confirm this conclusion.

Vitamin D is suggested to have anticancerous and
apoptosis-inducing effects. It is also reported that vitamin
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Figure 2: Chromatograms of one of serum samples: (a) vitamins A and E (280 nm); (b) vitamin D (265 nm); (c) vitamin B12 (360 nm).
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D levels are severely deficient in oral squamous cell carci-
noma and precancerous lesions [26]. In our study, there
was not a significant difference in vitamin D levels between
cases and controls. This is similar to some previous Iranian
studies. Bahramian et al. and Seif et al. evaluated serum levels
of vitamin D3 in OLP patients and healthy controls, and the
difference was not statistically significant [20, 25]. A recent
study in Tehran, Iran, evaluated serum and salivary levels
of vitamin D in OLP patients and reported that serum levels
of this vitamin do not have a significant difference in com-
parison to controls. In contrast, salivary levels of vitamin D
were significantly lower in OLP patients [40]. This might be
due to the upregulation of vitamin D-binding protein
(DBP) in inflammatory and immune system-related disor-
ders that causes an increased record of serum levels of vita-
min D but does not have an impact on salivary levels [40].
Despite the aforementioned studies in Iran, a study in India
reported that the serum levels of vitamin D were significantly
lower in OLP patients [41]. This indicates the possible role of
race and nutritional habits as effective factors in the patho-
genesis of OLP.

In our study, we investigated serum levels of 5 vitamins in
OLP patients and healthy controls. To the best of our knowl-
edge, this was the first study that provided a full vitamin level
profile in OLP patients in the south of Iran. Because of the
relatively high prevalence of OLP in the southwest of Iran
[2, 7], findings of this study could help predict possible causes
of OLP. We used HPLC for measuring vitamin levels in this
study. HPLC is an accurate method for measuring levels of
different components in body fluids including serum, blood,
and saliva [42–44]. In analyzing our data, we used the corre-
lation coefficient to define the relation between age and
serum levels of vitamins and this could help have a better
assessment of the effect of age on vitamin status and OLP
prevalence.

One of our limitations was our rather small sample size;
therefore, the data in our study might be remarkably different
from actual values in the population. With a larger sample
size, this correlation may be better defined. Specimens were
frozen in our study before measuring the concentration of
vitamins due to proposed methods in similar previous studies.
However, authors guess that this condition might have had an
adverse effect on the results as some vitamins are sensitive to
temperature changes. Baseline differences in the daily diet of
participants could act as a confounder in our results.

For future studies, studies with larger sample sizes and
investigations on the fresh specimen are recommended in
the Iranian population. Recording details about the baseline
diet would be crucial for confirmation of the results. Inter-
ventional studies are also recommended to assess the use of
vitamin supplements for improving disease signs and symp-
toms. Moreover, systematic reviews might help compare data
in different countries to investigate the possible impact of
different nutritional habits and races on the findings.

5. Conclusion

Based on our results, although serum levels of vitamins A, C,
and E were lower in OLP patients in comparison with the

healthy group, the difference was not significant. Vitamins
B12 and D were not significantly different in two groups
either. Our results indicate that vitamins may not have a
crucial role in the development of OLP.
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