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Öz

Abstract

Amaç: Liken planus (LP), etiyolojisi bilinmeyen, sıklıkla deri ve oral mukozayı etkileyen, kronik enflamatuvar bir hastalıktır. D vitamini 
immünomodülatör, anti-enflamatuvar ve antioksidan etkileri olan bir steroid hormondur. Bu çalışmanın amacı LP tanılı hastalarda serum D 
vitamin düzeylerini değerlendirmek ve bunları sağlıklı kontrol grubuyla karşılaştırmaktır.
Gereç ve Yöntem: Çalışmaya LP tanısı almış 46 hasta ve 46 sağlıklı kontrol alındı. Tüm olgulardan toplanan kan örneklerinden serum 
25-hidroksi D vitamini, kalsiyum, fosfat ve paratiroid hormon düzeyleri çalışıldı.
Bulgular: Serum D vitamini düzeyleri LP’li hastalarda kontrollere göre ve oral erozif LP’li hastalarda diğer LP’li hastalara göre daha düşük 
bulundu, ancak fark istatistiksel olarak anlamlı değildi. Diğer laboratuvar parametrelerinde hasta ile kontrol grubu arasında istatistiksel olarak 
anlamlı fark yoktu.
Sonuç: Çalışmamız LP ve D vitamini düzeyleri arasında net bir ilişki olmadığını ortaya koydu. Çalışmamızın bulguları, D vitamini dışındaki 
diğer faktörlerin, özellikle olası tetikleyicilerin, LP’nin immünopatogenezinde daha baskın bir rol oynayabileceğini düşündürmektedir. LP ve D 
vitamini arasındaki ilişkiyi daha açık bir şekilde ortaya koymak için, farklı LP türlerinde serum D vitamini düzeylerini ve D vitamini ile ilişkili gen 
polimorfizmlerini değerlendiren daha geniş hasta popülasyonları ile ileri çalışmalara ihtiyaç vardır.
Anahtar Kelimeler: Liken planus, vitamin D, etiyoloji, oral liken planus

Background and Design: Lichen planus (LP) is a chronic inflammatory disease of unknown etiology that most commonly affects the skin and 
oral mucosa. Vitamin D is a steroid hormone with immunomodulatory, anti-inflammatory and antioxidant effects. The purpose of this study 
was to evaluate serum vitamin D levels in patients with LP and to compare these with those of healthy control subjects.
Materials and Methods: Forty-eight patients with a diagnosis of LP and 46 healthy controls were enrolled in the study. The serum levels of 
25-hydroxy vitamin D, calcium, phosphate and parathyroid hormone were studied from blood samples collected from all subjects.
Results: The serum levels of vitamin D were lower in the LP patients compared to the controls and in the oral erosive LP patients compared 
to the other LP patients, although the difference was not statistically significant. There were no statistically significant differences in other 
laboratory parameters between the patient and the control groups.
Conclusion: Our study revealed no clear relation between LP and vitamin D levels. The results of our study suggest that other factors except 
vitamin D, particularly probable triggers, play a more dominant role in the immunopathogenesis of LP. Further studies with larger patient 
populations assessing serum vitamin D levels in different types of LP and vitamin D-related gene polymorphisms are now needed in order to 
reveal the relation between LP and Vitamin D more clearly.
Keywords: Lichen planus, vitamin D, etiology, oral lichen planus
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Introduction

Lichen planus (LP) is a chronic inflammatory disorder capable of involving 
the skin, mucous membranes and nails, with an estimated prevalence 
of approximately 1% of the global population1. Onset may occur at any 
age, but the condition usually develops in middle-aged adults.
The etiology of LP is still unclear. An immune-mediated mechanism 
involving activated CD8+ T cells, directed against basal keratinocytes 
and changes in epithelial keratinization have been proposed2.
Previous researches have identified upregulation of intercellular 
adhesion molecule-1 and cytokines associated with a helper T cell 
type 1 (Th1) - driven immune response2-4. LP patients have high Th1/
Th2 ratios, suggesting that Th1 may play a dominant role in the 
immunopathogenesis5. The cytotoxic CD8+ T lymphocytes that are 
stimulated following MHC class II antigen presentation by Langerhans 
cells to CD4+ T-helper cells, are thought to exhibit direct toxicity against 
keratinocyte antigens in the basal layer and cause degeneration in the 
basal layer6.
Vitamin D is a pleiotropic hormone principally responsible for regulating 
calcium and phosphorus homeostasis7. It has also been shown to 
possess anti-proliferative, pro-apoptotic, pro-differentiating, and anti-
angiogenic properties. A specialized nuclear hormone receptor, vitamin 
D receptor (VDR), is largely responsible for its biological function8. 
In physiological terms, vitamin D regulates the differentiation and 
proliferation of keratinocytes, cutaneous immune system homeostasis, 
and the apoptotic process in the skin9,10.
Vitamin D also has a significant role in the regulation of immune 
responses and exhibits anti-inflammatory properties7,11,12. Vitamin 
D has been shown to exhibit effects including inhibition of T-helper 
1 cell proliferation, stimulation of regulatory T cells, suppression of 
B lymphocyte differentiation, and the inhibition of immunoglobulin 
release. It also restricts antigen presentation and modulates dendritic 
cells maturation13. Vitamin D also down-regulates the expression 
and production of a number of pro-inflammatory cytokines, such as 
including tumor necrosis factor-alpha, and interleukin (IL)-1β, IL-6, and 
IL-814. Due to these immunomodulatory effects, vitamin D deficiency 
may lead to a decrease in regulatory T cell numbers, and to a relative 
dominance of other T lymphocytes, such as Th1, involved in several 
inflammatory conditions, including LP. Vitamin D deficiency can 
therefore result in a disposition to the development of Th1-dominated 
diseases, such as LP15,16.
The purpose of this study was to determine serum vitamin D levels in 
patients with LP, and to compare these with a control group. Only three 
studies to date have investigated serum vitamin D levels in patients with 
oral lichen planus (OLP), and their findings are inconsistent5,16,17.

Materials and Methods

Study design and groups

We initially intended to include all patients with a diagnosis of LP 
admitted to the clinics of the Department of Dermatology at the 
Faculty of Medicine, over a one-year period. The diagnosis of LP 
was made clinically in cases with typically clinical findings and/
or clinicopathologically in suspected cases. Fifty-six patients were 
diagnosed with LP during this period; however, seven of them were 
receiving systemic corticosteroid therapy and were excluded. Forty-

eight patients with LP were thus finally enrolled as the patient group.
The control group consisted of 46 healthy age- and sex-matched 
volunteers from the hospital staff with no dermatological disease. The 
same geographically-sourced population was employed for the case 
and control groups. The Fitzpatrick skin type of all cases ranged from 
two to three.
Approval for the study protocol was granted by the Karadeniz Teknik 
University Institutional Ethical Committee (approval number: 2016/75). 
All members of both groups provided informed consent prior to taking 
part in this study.
The inclusion criteria were: being at least 18 years old, and a willingness 
to participate. The exclusion criteria were: use of medications affecting 
serum vitamin D levels, such as vitamin D supplements of any kind, 
use of calcium and calcium channel blockers during the previous six 
months, presence of isolated oral mucosal lesions adjacent to amalgam 
restorations, or a history of chronic disease such as renal or hepatic 
diseases, bone metabolic disease, malabsorption, diabetes mellitus 
(DM), malignancies, thyroid or parathyroid disease. Pregnant women 
were also excluded.
All subjects’ demographic characteristics, age, body mass index (BMI), 
medical profile and medications used were elicited by means of a 
questionnaire. Disease duration and clinical manifestations in the LP 
group were also recorded.

Blood sample collection and analysis

Serum 25-hydroxyvitamin D [25(OH)D] concentrations are the best 
indicators of vitamin D status. These were therefore examined in this 
study, as well as other biochemical parameters capable of affecting 
vitamin D levels, such as calcium, phosphate and parathyroid hormone 
(PTH), from blood samples collected from all subjects. Specimens were 
collected simultaneously by synchronously testing the pairs of patient 
and sex-age-matched controls between the months of October and 
June in order to avoid the patient and control laboratory analyses being 
affected by seasonal variation. Serum vitamin D levels lower than 20 
ng/mL were regarded as deficient, 20-30 ng/mL as insufficient, and 
30-100 ng/mL as sufficient7.
Venous blood samples were collected at 8.00-10.00 a.m. following 
overnight fasting. They were then placed into BD Vacutainer Serum 
Separating Tubes II Advance tubes and left to clot for 30 min, followed 
by centrifugation at 3000 rpm for 10 min. Serum [25(OH)D] and PTH 
levels were measured using the chemiluminescence immunoassay 
technique principle in Beckman Coulter DXI 800 (Beckman Coulter, 
USA). Serum calcium and phosphate levels were determined using 
colorimetric methods on a Beckman Coulter AU 5800 device (Beckman 
Coulter, Japan).

Statistical Analysis

Statistical analysis was performed on the Statistical Package for Social 
Sciences software (ver. 23.0; SPSS, Inc., Chicago, IL, USA). Descriptive 
data were expressed as number (n) and percentage (%), while other 
data were expressed as mean ± standard deviation. Categorical 
variables were compared using chi-square analysis. Normal distribution 
was evaluated with the Kolmogorov-Smirnov test. Student’s t-test 
was used to compare normally distributed constant variables, and 
the Mann-Whitney U test for non-normally distributed variables. 
Spearman’s correlation test was applied for correlation analysis. P<0.05 
were considered statistically significant.
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Results

Forty-eight patients (31 women and 17 men, mean age 50.81±12.40) 

and 46 controls (32 women and 14 men, mean age 46.61±11.68) 

were included in the study. Cutaneous disease was present in 17 

patients, mucocutaneous disease in 14, and mucosal lesions only in 17. 

Reticular lesions were present in 20 of the 31 patients with oral mucosa 

involvement and erosions in 11. The mean duration of symptoms in the 

patient group was 4.00±5.68 years and it was significantly longer in 

the patients with erosive LP than in the other patients (p=0.001). The 

clinical data of the study population are shown in Table 1.

Mean BMI was significantly higher in the patients than in the controls 

(p=0.011). No statistically significant differences were observed in 

other characteristics and laboratory parameters between the patient 

and control groups. Also we didn’t find any significant correlation 

between BMI, disease duration and serum vitamin D levels. Serum 

vitamin D levels were lower in LP patients compared to the controls; 

and in erosive LP patients compared to those with non-erosive LP, 

although the differences were not statistically significant. The clinical 

characteristics and laboratory findings of patients with and without 

erosive LP are shown in Table 2.

When serum vitamin D levels lower than 20 ng/mL were regarded as 

deficient, 20-30 ng/mL as insufficient, and 30-100 ng/mL as sufficient, 

insufficiency or deficiency was determined in a large part of both the 

patient and control groups. Serum vitamin D levels were sufficient in 

only five cases in total. Serum vitamin D values were at toxic levels 

(100 ng/mL) neither in patients, nor in controls. Vitamin D levels were 

divided into three categories; deficient, insufficient and sufficient, in 

the patient and control groups are summarized in Table 3.

Discussion

Vitamin D deficiency is an important health problem across the world 

(affecting approximately 15% of the population), even in regions 

where ultraviolet B (UVB) radiation is thought to be sufficient18,19. The 

prevalence is higher in Middle Eastern countries, as in our Turkish study 

population. Although Turkey receives adequate sunlight, this high 

prevalence may have a number of causes, including decreased vitamin 

D photosynthesis in response to UVB in individuals with high skin 

melanin content, extensive covering of the skin (especially among girls 

and women), high sunscreen use, insufficient exposure to sunlight due 

to prolonged indoor activities and limited outside activities, insufficient 

intake of vitamin D through diet, and elevated obesity levels18,19.

The most suitable metabolite for measuring serum vitamin D levels, 

which was also employed in the present study, is [25(OH)D]19,20. This has 

a longer half-life than other metabolites (21-30 days), and thus provides 

a better reflection of vitamin D stores. The most active metabolite of 

vitamin D is 1,25-dihydroxycholecalciferol [1,25(OH)2D3], but this has 

a short half-life (4-15 h), and while 25 OH-D is present at nanomoles 

per liter concentrations in circulation, [1,25(OH)2D3] is present at 

picomoles per liter concentrations.

There is no consensus on which level of serum vitamin D should be 

regarded as sufficient. The Institute of Medicine describes 50 nmol/L or 

above as a sufficient vitamin D level, with lower levels being regarded 

as vitamin D deficient21. In contrast, The Endocrine Society reports a 

minimum threshold value of 75 nmol/L22. In addition to this uncertainty 

over sufficiency thresholds, appropriate levels can even vary between 

individuals or in different cellular functions in the same individual (such 

as calcium phosphorus homeostasis or immunoregulatory effects)19.

Numerous studies have observed lower vitamin D levels in various, 

autoimmune diseases including Behçet’s disease, inflammatory 

bowel disease, rheumatoid arthritis, systemic lupus erythematosus, 

type 1 DM, and autoimmune diseases of the thyroid11,23-26. Serum 

vitamin D levels have also been shown to be inversely correlated with 

Table 1. Characteristics and laboratory parameters 
between the patient and control groups

Patients 
(n=48)

Control 
(n=46)

p

Age (years) 50.81±12.40 46.61±11.68 0.052

Gender, n (%)

Male 17 (35.4) 14 0.664

Female 31 (64.6) 32

Body mass index (kg/m2) 29.14±5.81 26.11±4.24 0.011*

Vitamin D (μg/L) 17.11±7.20 18.39±9.37 0.910

Calcium (mg/dL) 9.78±0.34 9.73±0.45 0.587

PTH (pg/mL) 45.68±17.77 48.36±17.17 0.514

Phosphate (mg/dL) 3.64±0.45 3.63±0.61 0.945

*Statistically significant difference, PTH: Parathyroid hormone

Table 2. Laboratory parameters between the patients 
with and without erosive LP

Patients 
with erosive 
LP (n=11)

Patients 
without 
erosive LP 
(n=37)

p 

Age (years) 51.82±8.03 49.70±12.99 0.613

Gender, n (%)

Male 5 12 0.486

Female 6 25

Duration of disease 7.90±3.98 4.14±5.87 0.001*

Body mass index (kg/m2) 30.54±4.95 28.13±5.06 0.151

Vitamin D (μg/L) 16.29±5.08 17.40±8.09 0.582

Calcium (mg/dL) 9.56±0.21 9.87±0.36 0.130

PTH (pg/mL) 57.72±19.04 45.34±17.24 0.081

Phosphate (mg/dL) 3.54±0.33 3.62±0.48 0.611

*Statistically significant difference, PTH: Parathyroid hormone, LP: lichen planus

Table 3. Distribution of patient and control group cases 
based on serum vitamin D levels

Patient 
n=48 (%)

Control 
n=46 (%)

Vitamin D 
(ng/mL)

<20 (deficient) 31 (47.0) 35 (53.0)

20-30 (insufficient) 13 (59.1) 9 (40.9)

30-100 (sufficient) 2 (40.0) 3 (60.0)
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disease activity in some of these conditions24,25. Determination of low 

levels in autoimmune diseases has led to research focusing on the 
immunoregulatory role of vitamin D.
Our aim in this study was to determine serum vitamin D levels in 
patients with LP, a chronic inflammatory disease, and to assess their 
relation with disease severity by comparing them with those of a control 
group. To the best of our knowledge, there have been only one case 
report and three case-controlled studies of serum vitamin D levels in 
LP patients5,16,17,27. These studies were performed in societies in which 
vitamin D deficiency is widespread, and the results are inconsistent.
The relation between LP and serum vitamin D levels was first 
emphasized in a case report from India by Varma et al.27 in 2014. Those 
authors reported low vitamin D levels in three cases of OLP, one with 
accompanying cutaneous LP27. Partial improvement in mucosal lesions 
and complete resolution of paresthesia with oral vitamin D support 
were reported, although it is difficult to attribute the improvement to 
vitamin D alone since the patient was also being treated for LP27.
The first case-controlled study to compare serum vitamin D levels in 
LP patients was performed in Northern India by Gupta et al.17 and 
published in 2017. In that study, the serum vitamin D levels of 102 
patients with OLP were compared with those of 102 controls using the 
Enzyme Linked Fluorescent Assay method, and mean serum vitamin D 
levels were significantly lower in the OLP group compared to the controls 
(20.40 ng/mL in the patient group and 32.67 ng/mL in the control 
group). In Gupta et al.’s17 study, vitamin D deficiency was significantly 
more prevalent in the OLP patients, and vitamin D insufficiency being 
more common in the control group suggests that vitamin D deficiency 
is a significant problem in the study population. At the same time, 
serum vitamin D levels exceeded 100 ng/mL in eight cases in the study 
of Gupta et al.17 (four controls and four patients), suggesting that 
the selected study population may have been exposed to vitamin D 
in some manner. The study also emphasized that the severity of oral 
lesions increased with the degree of vitamin D deficiency. Erosive and 
atrophic lesions and severe paresthesia and pain were determined in 
a higher proportion of patients with vitamin D deficiency compared to 
those with insufficiency (52.77% vs 47.05%), although the difference 
was not statistically significant. Serum vitamin D levels were also found 
to be lower in patients with oral erosive LP compared to the other LP 
patients in our study, but the difference was not statistically significant 
either. Vitamin D deficiency may be associated with the severity of the 
disease, but further studies are required in order to confirm this theory.
In a study from China published in 2017, Du et al.5 analyzed serum and 
oral mucosa biopsy specimens from 14 OLP patients. Serum [25(OH)D] 
levels measured using enzyme immunoassays were lower in the OLP 
patients than in the controls, and VDR expression was shown to be 
down-regulated in OLP tissues. These findings were linked to activated 
Th1 - driven inflammatory response in the pathogenesis of LP5. However, 
the low number of cases in that study makes it impossible to effectively 
generalize the results. Another study by the same team showed that 
vitamin D/VDR signalled suppressed oral keratinocyte apoptosis in LP.28

A third study, conducted in Iran by Bahramian et al.16, was 
published in 2018. The serum [25(OH)D] levels of 18 patients 
with OLP were compared with those of 18 healthy controls using 
electrochemiluminescence. The season during which the specimens 
were collected in that study was not reported. Similarly, in our study 

serum vitamin D levels were lower in the OLP patients than in the 
control group, but the difference was not statistically significant.
Although serum vitamin D is today thought to be less affected by 
exposure to sunlight and the seasons,18 since there is known to be 
some degree of seasonal variation between summer and winter in 
serum vitamin D levels,29 our patient and control groups were selected 
simultaneously, and during enrolment of the study population we 
avoided periods of intense sunlight exposure.
Serum vitamin D levels may be expected to be higher in summer, 
when exposure to UVB is most intense. Gupta et al.17 determined a 
higher proportion of vitamin D deficiency in the pre-monsoon season, 
when the fewest patients were identified, compared to the summer 
monsoon season, when the most patients were identified (83.3%-
73.5%). In another study from India, the highest incidence of OLP 
was reported in summer and the lowest incidence in winter30. This 
inconsistency between vitamin D levels in serum and the seasonal 
incidence of OLP suggests that LP development may not be directly 
associated with vitamin D levels.
In our study, the only parameter which shows statistically significant 
difference between patient and control groups is BMI. The higher 
BMI may be an expected finding in patients with LP due to chronic 
inflammation, as emphasized in previous studies31. Evidence also 
suggests a direct association between higher BMI and vitamin D 
insufficiency32, however we couldn’t find any significant corelation 
between BMI and serum vitamin D levels in our study.

Study Limitations

The inconsistency between our findings and some of the studies 
cited above may be ascribed to heterogeneity in the type of disease 
(cutaneous and/or mucosal involvement) and its activity (such as active 
disease and clinical remission), and to a number of factors impacting on 
serum vitamin D serum levels, such as the season when sampling took 
place, the length of exposure to sunlight, ethnic and/or geographical 
variations, parameters including BMI and age, the various methods 
employed for vitamin D level calculation, and nutrition status as a 
confounding factor16,33. The effects of vitamin D may be affected by 
the presence of single nucleotide polymorphisms in vitamin D-related 
genes, such as VDR and cytochrome P450 genes with known roles in 
vitamin D metabolism33,34. Sufficient vitamin D levels for each function 
may vary depending on the status of these gene polymorphisms in 
society.

Conclusion

Serum vitamin D levels in our study were lower in the LP patients than 
in the controls, and in patients with erosive OLP, the severe disease 
form, compared to the other patients, although the differences were 
not statistically significant. Vitamin D deficiency is an important and 
ubiquitous health problem. In assessing the relation between diseases 
and vitamin D levels, it is not sufficient to investigate serum vitamin 
D levels alone. More accurate information concerning the place of 
vitamin D in the pathogenesis of LP and its relation with severity of 
disease may be obtained through studies investigating serum vitamin D 
levels together with vitamin D-related gene polymorphism in different 
disease types in LP and larger patient populations.
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Vitamin D support may well be beneficial in the resolution of problems 
in immune system activity in immune-mediated diseases. However, since 
existing studies, including the present research, have not fully revealed 
the relation between LP and vitamin D levels, this suggests that the role 
of vitamin D in the immunopathogenesis of LP is not as clear as had 
been anticipated, and that other factors, particularly probable triggers, 
may play a more dominant role.
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