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Abstract

Objectives: The vitamin D receptor is involved in immunologically mediated diseases such as oral li-
chen planus. Some studies suggest an association between lower vitamin D concentrations and a
higher risk of inflammatory conditions such as oral lichen planus. The aim of this study was to inves-
tigate 1) whether there is a difference in serum vitamin D concentration in patients with oral lichen
planus compared to patients in the control group, 2) whether there is a difference in serum vitamin D
concentration in patients with erosive compared to non-erosive forms of oral lichen planus, 3) wheth-
er there is a difference in serum vitamin D concentration in patients with developed oral cancer and
those without cancer. Material and Methods: The study included 68 patients, 34 with oral lichen pla-
nus and 34 healthy controls. Fasting venous blood was taken from each participant to determine se-
rum concentrations of vitamin D. Results: The T-test results confirmed a statistically significant low-
er serum vitamin D concentration in patients with oral lichen planus compared to the control group
(p=0.001). According to the results, a statistically significant lower serum vitamin D concentration
was found in patients with erosive form OLP. All five patients with oral cancer, which was developed
from erosive OLP, had low serum vitamin D concentrations. Conclusions: Determination of serum vi-
tamin D concentration could be important for monitoring OLP patients to prevent the development
of severe clinical manifestations of erosive OLP and the conversion of symptomatic lesions to oral

Received: March 13, 2023
Accepted: July 11, 2023

Address for correspondence

Livia Cigic

University of Split

School of Medicine

Study of Dental Medicine

Soltanska 2, Split, Croatia
liviacigic@yahoo.com, lcigic@mefst.hr

MeSH Terms: Serum; Vitamin D
Deficiency; Calcitriol Receptors; Mouth
Neoplasms

Author Keywords: Oral Lichen Planus;

cancer.

Ana Druzijani¢ — 0000-0002-2049-7136
Livia Cigi¢ — 0000-0003-4134-1103
Ana Glavina — 0000-0003-2137-9665

Introduction

Lichen planus (LP) is a common chronic, immune-medi-
ated, inflammatory disease of the mucous membranes. Skin
lesions have a unique clinical presentation, are usually self-
limiting, and occur for a year or less. The papular and plaque-
like, livid, pruritic lesions commonly appear on sites such as
the flexor sides of the wrists, forearms, and legs, as well as in
the sacral region. Oral lichen planus (OLP) presents a range
of morphologic manifestations, persists over a long period,
and is chronic. On average, oral lesions last 4.5 years longer
than skin lesions (1-4). Studies have shown that skin lesions
can manifest together with oral lesions, and oral lesions occur
by themselves in 30%-70% of cases (3). The prevalence of
OLP is 1.9% to 2.5%. According to current knowledge, OLP
affects women (60%-65%) more than men (3, 5).
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Uvod

Lihen planus (LP) ¢esta je kroni¢na imunosna upalna mu-
kokutana bolest. Kozne lezije imaju jedinstvenu klinicku sliku,
obi¢no su samoogranicavajuce i traju do godinu dana ili krace.
Klinicki se o¢ituju u obliku lividnih papula i plakova koji svr-
be, a pojavljuju se na fleksornim povrsinama ru¢nih zglobova,
podlaktica, bedara, koljena i sakralnog podru¢ja. Oralne pro-
mjene manifestiraju se razli¢itim klinickim slikama, traju du-
lje i kroni¢nog su tijeka (1 — 4). Istrazivanja su pokazala da se
kozne lezije mogu pojavljivati zajedno s oralnim manifestacija-
ma, a oralne lezije nastaju zasebno u 30 do 70 % slucajeva (3).
Prevalencija oralnoga lihena planusa (OLP) iznosi od 1,9 do
2,5 %. Cesce obolijevaju zene (60 do 65 %) (3, 5).

Vitamin D moze znatno utjecati na homeostazu usne $u-
pljine zbog snaznoga protuupalnog i imunomoduliraju¢eg
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Vitamin D may significantly impact oral homeostasis due
to its potent anti-inflammatory and immunomodulatory ef-
fects. Its modulatory role in various oral diseases has been
thoroughly studied: recurrent aphthous stomatitis (RAS),
syndromes such as Behget’s syndrome and PFAPA syndrome
(periodic fever, aphthous stomatitis, pharyngitis, and ade-
nitis), Sjoegren’s disease (SD), periodontitis, oral squamous
cell carcinoma (OSCC) (6). Vitamin D receptor (VDR) is
involved in immune-mediated conditions such as OLP. Re-
search suggests a possible link between lower vitamin D lev-
els and a higher risk of some inflammatory diseases, such as
OLP and inflammatory bowel disease (IBD). OLP patients
had nearly 50% lower VDR levels in the oral mucosa, which
may be caused by immune responses. There is evidence thata
nucleotide polymorphism in vitamin D-related genes may af-
fect the properties of vitamin D, such as its anticarcinogenic
activity. Since OLP is considered a potentially malignant dis-
ease of the oral cavity (PMOD), specific polymorphisms in a
nucleotide in the VDR or vitamin D gene may play a signifi-
cant role in the development of oral cancer (7).

Therefore, the aim of this study was to investigate wheth-
er there is a difference in vitamin D serum concentration in
in OLP patients compared to the control group, whether
there is a difference in vitamin D serum concentration in pa-
tients with erosive OLP compared to patients with non-ero-
sive OLP, whether there is a difference in vitamin D serum
concentration in OLP patients who had already developed
oral cancer compared to other OLP patients (non-erosive and
erosive forms) and the control group.

Material and Methods

Subjects

The study was conducted from September 2020 to May
2021 at the Department of Dental Medicine, Department
of Maxillofacial Surgery, University Hospital of Split, in
Split, Croatia and at the Department of Oral Medicine and
Periodontology, Study of Dental Medicine, School of Med-
icine, University of Split, Split, Croatia. The Ethics Com-
mittee approved the study protocols of the School of Med-
icine, University of Split, Split, Croatia (reference number
003-08/21-03/0003, 2181-198-03-04-21-0061). All partici-
pants voluntarily participated in the study by signing the in-
formed consent form.

A random sample was used. The participants were pa-
tients referred to the Department of Dental Medicine, De-
partment of Maxillofacial Surgery, University Hospital Split,
Split, Croatia, for an initial specialist examination. The same
experienced specialist (L. C.) performed the clinical oral ex-
amination of all participants. The test group comprised 34
patients (29 women and five men). The control group consist-
ed of 34patients (26 women and eight men) who had been
referred for an initial specialist examination during the same
period. No pathological changes in the oral mucosa were ob-
served in the control group.
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djelovanja. Autori mnogih istrazivanja bavili su se modifici-
raju¢om ulogom vitamina D u razli¢itim oralnim bolestima,
kao $to su recidiviraju¢i aftozni stomatitis (RAS), srodni sin-
dromi poput Behgetove bolesti i PFAPA sindroma (periodi¢-
na groznica, aftozni stomatitis, faringitis, cervikalni adenitis),
Sjogrenov sindrom, parodontitis i planocelularni karcinom
usne $upljine (PCC) (6). Receptor vitamina D (VDR) uklju-
¢en je u imunosno posredovane poremecaje u koje se ubraja i
OLP. Provedena istrazivanja upucuju na mogucu povezanost
snizene koncentracije vitamina D i povecanog rizika za neke
upalne bolesti poput OLP-a i upalnih bolesti crijeva (UBC).
Bolesnici s OLP-om imali su gotovo 50 % nizu razinu VDR-
a u oralnoj sluznici, $to moze biti prouzro¢eno imunoreakci-
jama. Vise dokaza upucuje na to da polimorfizam jednog nu-
kleotida u vitaminu D povezanim genima moze utjecati na
svojstva toga vitamina, poput antikancerogenog ucinka. Bu-
duci da se OLP smatra potencijalno zlo¢udnim oralnim po-
remecajem (PMOP), specifiéni polimorfizmi u jednom nu-
kleotidu u VDR-u ili vitaminu D genu mogu biti vazni u
nastanku karcinoma usne Supljine (7).

Zato je svrha istrazivanja bila ispitati: 1) postoji li razli-
ka u serumskoj koncentraciji vitamina D izmedu bolesnika s
OLP-om i zdravih ispitanika u kontrolnoj skupini; 2) posto-
ji li razlika u serumskoj koncentraciji vitamina D izmedu bo-
lesnika s erozivnim oblikom OLP-a u odnosu na neerozivni
oblik; 3) postoji li razlika u serumskoj koncentraciji vitamina
D izmedu bolesnika s OLP-om kojima se pojavio karcinom
usne Supljine u odnosu prema ostalim ispitanicima iz skupi-
ne bolesnika s OLP-om (neerozivni i erozivni oblik) te zdra-
vim ispitanicima iz kontrolne skupine.

Materijali i postupci
Ispitanici

Istrazivanje je provedeno u Ambulanti za oralnu medi-
cinu Odjela za dentalnu medicinu Zavoda za maksilofaci-
jalnu kirurgiju Klini¢koga bolnickog centra Split i Katedri
za oralnu medicinu i parodontologiju Medicinskog fakulte-
ta Sveudilista u Splitu izmedu rujna 2020. i svibnja 2021.
godine. Za ovo istrazivanje dobivena je dozvola Etickog po-
vjerenstva Medicinskog fakulteta Sveucilista u Splitu (Klasa:
003-08/21-03 /0003, Ur.br.: 2181-198-03-04-21-0061.).
Svi ispitanici pristali su dobrovoljno sudjelovati u istrazivanju
te su potpisali informirani pristanak.

Uzorak je bio prikladan. Sastojao se od ispitanika koji su
dosli na prvi specijalisticki pregled u Ambulantu oralne me-
dicine Odjela za dentalnu medicinu Zavoda za maksilofaci-
jalnu kirurgiju Klinickoga bolni¢kog centra Split. Isti speci-
jalist oralne medicine obavio je klinicki oralni pregled svih
ispitanika. Ispitna skupina sastojala se od 34 ispitanika (29
zena i 5 muskaraca, medijan 56,5 godina, raspon godina 21
do 84). Kontrolna skupina sastojala se takoder od 34 ispitani-
ka (26 zena i 8 muskaraca, medijan 47 godina, raspon godina
18 do 79) koji su dosli na prvi specijalisticki pregled u Am-
bulantu oralne medicine Odjela za dentalnu medicinu Zavo-
da za maksilofacijalnu kirurgiju Klinickoga bolnickog centra
Split u istom razdoblju. Oni nisu imali patoloske promjene
na sluznici usne $upljine.
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Data collection

A detailed medical history was obtained from all partici-
pants. We recorded the following data: age (in years), gender
(male/female), the diagnosis of oral cancer (yes/no, type, lo-
cation), and smoking habits (yes/no). Incisional biopsy was
performed in all patients with a clinical diagnosis of OLP.
Each patient signed an informed consent form before the
procedure. Patients were informed about the process and
its possible complications (discomfort, swelling, infection,
bleeding and transient or chronic paraesthesia), the occur-
rence of reactive oral lesions, and the potential need for a re-
biopsy. The same specialist performed an incisional biopsy of
the oral mucosa in all OLP patients to confirm the final diag-
nosis. The most representative sample was sent to the Depart-
ment of Pathology, Forensic Medicine and Cytology, Univer-
sity Hospital Split, Split, Croatia. Histopathological analysis
confirmed the OLP diagnosis according to the World Health
Organization (WHO) modified criteria Van der Meij and
van der Waal (8). The OLP patients were divided into two
groups based on clinical manifestations and histopathologic
analysis: a group with non-erosive lesions (papular, reticular,
plaque OLP) and a group with erosive lesions (bullous, ero-
sive, atrophic OLP).

The exclusion criteria are: Vitamin D substitution ther-
apy, vitamin D absorption disorders associated with diseases
of the digestive tract, pancreas and biliary tract, disorders of
vitamin D metabolism (functional damage to liver and kid-
neys), diet with insufficient amounts of vitamin D (lactose
intolerance, vegetarian and vegan diets).

Laboratory tests

All serological tests were performed in the same labora-
tory at the Department of Medical Biochemical Diagnos-
tics, University Hospital Split, Split, Croatia. Fasting venous
blood was taken from each participant to determine serum
concentrations of vitamin D. Serum concentration of the ac-
tive form of vitamin D, 25(OH)D, was measured using the
commercially available Elecsys” Vitamin D (Roche Diagnos-
tics International Ltd., Rotkreuz, Switzerland), which uses a
reliable method to accurately measure electrochemilumines-
cence immunoassay (ECLIA) in the sample. Reference values

are expressed in nmol/L. This assay detects values between
7.5 and 250 nmol/L 25(OH) D.

Statistical analysis
Data were entered into spreadsheets, and statistical anal-

ysis was performed using STATISTICA 11.0. software pack-
age. The incidence and percentages were calculated for each
categorical variable. Continuous variables were described us-
ing basic statistical parameters (average, standard deviation,
median, minimum and maximum values). The normal dis-
tribution of the data was checked using the Shapiro-Wilks
W test, and the equality of variances was checked using the
Levene’s test. In the case of normality deviation, the results
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Prikupljanje podataka

Svim ispitanicima uzeta je detaljna anamneza tijekom pr-
voga specijalistickog pregleda. Na temelju anamneze dobili
smo podatke o dobi (u godinama), spolu (muski/zenski), pre-
boljenom karcinomu usne Supljine (da/ne, vrsta, lokalizacija)
i navici svakodnevnog pusenja cigareta (da/ne). Svim bolesni-
cima kojima je poslije detaljnoga klini¢kog oralnog pregleda
postavljena klinicka dijagnoza OLP-a, udinjena je incizijska
biopsija sluznice usne Supljine za patohistolosku dijagnosti-
ku. Prije incizijske biopsije od svakog bolesnika dobiven je
potpisani informirani pristanak. Bolesnik je obavijesten o po-
stupku, moguéim komplikacijama (nelagoda, oticanje, infek-
cija, krvarenje, prolazne ili trajne parestezije) i pojavi reak-
tivnih lezija, ali i da ¢e mozda biti potrebna rebiopsija. Isti
specijalist obavio je incizijsku biospiju oralne sluznice svih
bolesnika s OLP-om kako bi se postavila kona¢na dijagnoza.
Najreprezentativniji uzorak oralne sluznice poslan je u Kli-
nicki zavod za patologiju, sudsku medicinu i citologiju Kli-
nickoga bolnic¢kog centra Split. Patohistoloskom analizom
potvrdena je dijagnoza OLP-a prema van der Meijovim i van
der Waalovim modificiranim kriterijima Svjetske zdravstvene
organizacije (SZO) (8). Bolesnike s OLP-om podijelili smo
prema klinickoj slici i patohistoloskom nalazu u dvije sku-
pine: skupinu s neerozivnim (papularni, retikularni, plako-
zni) i erozivnim (bulozni, erozivni, atrofi¢ni) oblikom bolesti.

Kriteriji za iskljucivanje bili su: supstitucijska terapija vi-
taminom Dj; poremecaj apsorpcije vitamina D u slucaju bole-
sti probavnih organa, gusterace, zu¢nih putova, stanja poslije
kirurskih zahvata na probavnim organima, poremecaji meta-
bolizma vitamina D (funkcionalna oste¢enja jetre i bubrega),
prehrana koja ne sadrzava dovoljnu koli¢inu vitamina D (in-
tolerancija na laktozu, vegetarijanstvo, veganstvo), druge kro-
ni¢ne upalne i autoimune bolesti.

Laboratorijske analize

Sve seroloske pretrage obavljene su u istom laboratoriju
Zavoda za medicinsko-biokemijsku dijagnostiku Klinickoga
bolnickoga centra Split. Svakom ispitaniku izvaden je uzo-
rak venske krvi natate za odredivanje serumske koncentraci-
je vitamina D. Serumska razina aktivnoga oblika vitamina D
25(OH)D izmjerena je uporabom komercijalno dostupnoga
vitamina D Elecsys® (Roche Diagnostics International Ltd.,
Rotkreuz, Switzerland) za Ciju se proizvodnju koristi pouz-
dana imunokemijska metoda preciznog mjerenja elektroke-
miluminiscencije (ECLIA) uzorka. Referentne vrijednosti
izrazene su u nmol/L. Ovim testom mogu se otkriti razine iz-

medu 7,51 250 nmol/L 25(OH)D.

Statisti¢ka analiza

Podatci su uneseni u proracunske tablice i uc¢injena je sta-
tisticka analiza upotrebom programskog paketa STATISTI-
CA 11.0. Za svaku kategoricku varijablu izra¢unati su uéesta-
lost i postotak. Kontinuirane varijable opisane su s pomocu
osnovnih statistickih parametara (srednja vrijednost, stan-
dardna devijacija, medijan, minimalna i maksimalna vrijed-
nost). Normalnost podataka provjerena je Shapiro-Wilkso-
vim W testom, a homogenost varijance Leveneovim testom.
U slucaju odstupanja od normalnosti rezultati su matema-
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were mathematically normalized. The difference between the
two groups of continued normally distributed variables was
checked with the t-test in case of more than two groups with
the one-way analysis of variance, and then, in case of a sig-
nificant difference in the analysis of variance, with the New-
man-Keuls test. To confirm the possible influence of predic-
tor variables on selected dependent variables (the occurrence
of oral cancer, OLP), polynomial regression analysis and a
general regression model were used. The results are present-
ed in the form of a Pareto chart with the t-values. The signifi-
cance value for all analyzes was set at p < 0.05.

Results

Age and sex

A total of 68 participants took part in this study. The test
group consisted of 34 participants with non-erosive or ero-
sive OLP (mean age 56.5 years, age range 21 to 84 years).
The control group consisted of 34 control subjects (mean age
47 years, age range 18 to 79 years). Women predominated in
both groups, 85.3%in the test group and76.5% in the con-
trol group.

Vitamin D serum concentration

Table 1 shows the frequency (N, %) of participants where
vitamin D serum concentrations in OLP patients were con-
sidered as well as those in patients without pathological oral
mucosa changes in the control group. Only two OLP pa-
tients (5.9%) had adequate serum vitamin D concentration
(> 75 nmol/L), ten OLP patients (29.4%) had inadequate
levels, and 22 OLP patients (64.7%) had vitamin D deficien-
cy with levels below 50 nmol/L. In the control group, 23.5%
of the participants had adequate levels, four times more com-
pared with the OLP group. However, ten patients in the con-
trol group (29.4%) had a deficit in serum concentration of
vitamin D compared with 22 OLP patients (64.7%), i.e.,
twice less, Table 1.

Serum vitamin D concentration in the OLP patients and
in the control group, in which no pathological changes of the
oral mucosa were observed, is shown in Table 2. Serum vita-

Table 1
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ticki normalizirani. Razlika izmedu dviju skupina kontinu-
iranih, normalno raspodijeljenih varijabli provjerena je t-te-
stom, a za vise od dvije skupine jednosmjernom analizom
varijance, a zatim Newman-Keulsovim testom u slucaju da
je analiza varijance pokazala znacajnu razliku. Za potvrdiva-
nje potencijalnog utjecaja prediktorskih varijabli na odabra-
ne zavisne varijable (pojava karcinoma usne $upljine, oblik
OLP-a) koristena je visestruka regresijska analiza i generalni
regresijski model ¢iji su rezultati prikazani u formi Paretova
dijagrama t-vrijednosti. U svim analizama znacajnost je po-
stavljena na p < 0,05.

Rezultati

Dob i spol

U istrazivanju je sudjelovalo ukupno 68 ispitanika. U is-
pitnoj skupini bila su 34 ispitanika s neerozivnim ili eroziv-
nim oblikom OLP-a (medijan 56,5 godina, raspon godina 21
do 84), a u kontrolnoj 34 zdrava ispitanika (medijan 47 go-
dina, raspon godina 18 do 79). U objema skupinama prevla-
davale su Zene koje su u skupini bolesnika s OLP-om bile za-
stupljene s 85,3 %, a u kontrolnoj sa 76,5 %.

Serumska koncentracija vitamina D

U tablici 1. prikazana je ucestalost (N, %) ispitanika s ob-
zirom na serumsku razinu vitamina D kod bolesnika s OLP-
om i u kontrolnoj skupini bez patoloskih promjena na slu-
znici usne Supljine. Kod bolesnika s OLP-om, adekvatnu
serumsku koncentraciju vitamina D ( >75 nmol/L) imala su
samo dva ispitanika (5,9 %), kod deset (29,4 %) utvrdena je
insuficijencija, a kod 22 ispitanika (64,7 %) deficit s vrijed-
nostima manjima od 50 nmol/L. U kontrolnoj skupini odgo-
varajuca razina utvrdena je kod 23,5 % ispitanika, $to je Cetiri
puta vie u odnosu prema skupini bolesnika s OLP-om. De-
ficit je ustanovljen kod dvostruko manje ispitanika (29,4 %)
u odnosu prema skupini bolesnika s OLP-om.

Serumska razina vitamina D u skupini bolesnika s OLP-
om i u kontrolnoj skupini prikazana je u tablici 2. U skupini
bolesnika s OLP-om kretala se od 13,6 do 89,6 nmol/L (47,5
+ 16,3), a u kontrolnoj skupini od 35,7 do 113,0 nmol/L

The frequency of subjects (N,%) considering vitamin D serum concentration in the OLP and control group

Tablica 1. Ucestalost ispitanika (N, %) s obzirom na serumsku razinu vitamina D u ispitnoj i kontrolnoj skupini

OLP C 1 ¢ K 1
Serum level of Vitamin D ¢ Serumska razina vitamina D ontrol ¢ Bontrota
% N %

Adequate * Adekvatna (>75 nmol/L) 2 5,9 8 23,5
Insufficiency © Insuficijencija (51-75 nmol/L) 10 29,4 16 47,1
Deficit (<50 nmol/L) 22 64,7 10 29,4

Table 2 Serum levels of vitamin D in Serum levels ofvitamin De Se[umska razina vitamina D Gl'Ollp L Skupina

. the OLP and control group (nmol/ L) OLP Control * Kontrola
Tablica 2. Serumska razina vitamina D

u ispitnoj i kontrolnoj skupini 47.5 63.1
SD 16.3 21.0
Minimum 13.6 35.7
Maximum * Maksimum 89.6 113.0
Median * Medijan 48.1 57.7

*X — mean value * srednja vrijednost, SD- standard deviation ® standardna devijacija
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min D concentrations in the OLP group ranged from 13.6
to 89.6 nmol/L (47.5 + 16.3), and in the control group from
35.7 to 113.0 nmol/L (63.1 + 21.0). The T-test results con-
firmed the lower serum vitamin D concentration in the OLP
patients compared with the control group (t=3.4; p=0.001),
Table 2.

The means and standard deviations of serum vitamin
D concentrations in patients with non-erosive and erosive
forms of OLP and the control group are shown in Figure 1.

OLP forms and the development of oral cancer
Of the 34 OLP patients, 82.4% were diagnosed with the

erosive form of the disease. Five patients with the erosive dis-
case (14.7%) had developed oral cancer: tongue (the same
patient, twice), base of tongue (two patients),carcinoma in si-
tu of the cheek (one patient), gingiva and vestibule (the same
patient, twice). The basic statistical parameters of vitamin
D serum concentration in the OLP group, in which the de-
velopment of oral cancer was considered, and in the control
group are shown in Table 3.

Table 3
Tablica 3. Osnovni statisticki parametri serumske razine vitamina D

Basic statistical parameters of vitamin D serum concentration

Vitamin D i oralni lihen

(63,1 + 21,0). Rezultati t-testa potvrdili su statisticki znatno
nizu serumsku razinu vitamina D u bolesnika s OLP-om u
odnosu prema zdravim ispitanicima iz kontrolne skupine (t
= 3.4; p = 0,001).

Srednje vrijednosti i standardne devijacije serumske razi-
ne vitamina D kod bolesnika s neerozivnim i erozivnim obli-
kom OLP-a i u kontrolnoj skupini ispitanika kod kojih nisu
uocene patoloske promjene na sluznici usne $upljine prikaza-
ne su na slici 1.

Oblik OLP-a i pojava karcinoma usne supljine
Od 34 bolesnika s OLP-om kod 82,4 % dijagnosticiran

je erozivni oblik bolesti. Pet bolesnika s erozivnim oblikom
OLP-a (14,7 %) oboljelo je od karcinoma usne Supljine i to
od karcinoma jezika (isti ispitanik, dva puta), karcinoma ba-
ze jezika (dva ispitanika), carcinoma in situ obraza (jedan is-
pitanik, jedanput), vestibuluma i gingive (isti ispitanik, dva-
put). Osnovni statisticki parametri serumske razine vitamina
D u skupini s dijagnosticiranim OLP-om, ovisno o tome jesu
li razvili karcinom usne $upljine i u kontrolnoj skupini ispi-

Level of vitamin D ¢ Razina vitamina D

Cancer * Karcinom (nmol/ L)
X sD Minimum Maximum ° Median ©
Maksimum Medijan
Yes - OLP ¢ Da— OLP 28.7 7.0 21.7 36.8 28.1
No - OLP ¢ Ne - OLP 50.0 15.5 13.6 89.6 49.1
No - healthy population ® Ne — zdrava populacija 63.1 21.0 35.7 113.0 57.7

*X — mean value * srednja vrijednost, SD — standard deviation ® standardna devijacija
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Figure 1 Vitamin D serum concentration in patients with non-
erosive and erosive forms of OLP.

Slika 1. Serumska razina vitamina D kod bolesnika s neerozivnim i
erozivnim oblikom OLP-a

Figure 2 Pareto diagram of the dependence of the t-values: a)
of OLP type on selected predictor variables; b) of the
occurrence of oral cancer on selected predictor variables.

Slika 2. Paretov dijagram t-vrijednosti
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Figure 2 shows the Pareto diagram of the dependence of
the t-values: a) of OLP type on selected predictor variables;
b) of the occurrence of oral cancer on selected predictor vari-
ables. The variables that cross the red line have a statistically
significant benefit at the significance level of p < 0.05.

XXX

The medical history data revealed the smoking habits
of the participants. Three smokers were in the OLP group
(8.8%), and four participants were in the control group

(11.8%).

Discussion

Vitamin D may play a role in the development or sever-
ity of the clinical picture of symptomatic forms of OLP by
regulating immune system function (9). Active forms of vi-
tamin D have a regulatory role in the expression of several
genes. There is evidence of an association with many autoim-
mune and malignant diseases. Vitamin D deficiency decreas-
es the number of Th2 cells, particularly those involved in in-
flammatory pathways such as Th1 and Th17. It also leads to
significant inflammation in immune-mediated diseases such
as OLP. Therefore, it is essential to investigate serum vitamin
D levels in the population, especially in chronic inflammato-
ry autoimmune diseases such as OLP (9).

The results of this study show that the average serum vita-
min D concentration in the OLP patients was 48.1 nmol/L,
while in the control group it was 57.7 nmol/L. The minimum
serum vitamin D concentration in the OLP group was 13.6
nmol/L and in the control group it was 35.7 nmol/L (11, 12,
13). The T-test results showed a statistically significantly low-
er serum vitamin D concentration in the OLP group com-
pared to the control group (p=0.001). These results confirm
the study of Sadeghi et al., who found a statistically signifi-
cantly lower vitamin D serum concentration in OLP patients
(9). On the other side, the research by Bahramian et al. (10)
and the systematic review and meta-analysis by Sakthivel et
al. (11) found no statistically significant difference in serum
vitamin D concentration between the OLP patients and the
control group.

It is widely accepted in the scientific community that
25-(OH) D3 concentrations ranging between 75 and 150
nmol/L are desirable, and that concentrations below 50
nmol/L are inadequate for musculoskeletal health (9). How-
ever, in the OLP group, only two patients had adequate se-
rum vitamin D concentrations (5.88%), whereas eight par-
ticipants had adequate serum vitamin D concentrations in
the control group (23.53%).

This study showed a statistically significant (p < 0.05) low-
er serum vitamin D concentration in the erosive OLP com-
pared to the non-erosive. These results confirm the study of
Ahmed et al., who found a statistically significant (p=0.002)
lower serum vitamin D concentration in the symptomatic
OLP compared to the non-symptomatic patients (12).

According to the available literature, the annual rate of
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tanika kod kojih nisu uocene patoloske promjene na sluznici
usne Supljine, prikazani su u tablici 3.

Slika 2.: Paretov dijagram t-vrijednosti ovisnosti: a) obli-
ka OLP-a o odabranim prediktorskim varijablama; b) poja-
ve karcinoma usne $upljine o odabranim prediktorskim vari-
jablama. Varijable koje prelaze crvenu crtu imaju statisticki
znatan doprinos na razini znacajnosti p < 0,05.

Navike ispitanika

Anamnesticki podatci uzeti su i o navici svakodnevnog
konzumiranja cigareta. U ispitnoj skupini troje bolesnika s
OLP-om (8,8 %) svaki dan je pusilo, a u kontrolnoj skupini
to je ¢inilo njih Cetvero (11,8 %), Sto statisticki nije bila zna-
¢ajna razlika.

Rasprava

Vitamin D moze imati ulogu u pokretanju ili jacini kli-
nicke slike simptomatskih oblika OLP-a tako $to regulira
funkcije imunosnog sustava. Aktivni oblik vitamina D sudje-
luje u regulaciji ekspresije mnogih vaznih gena. Dokazana je
i njegova povezanost s mnogim autoimunim i malignim bo-
lestima. Nedostatak vitamina D rezultira smanjenjem broja
Th2 stanica, posebno onih koje sudjeluju u upalnim putovi-
ma poput Th1 i Th17. To rezultira nagladenijim upalnim sta-
njima u imunosno posredovanim bolestima poput OLP-a.
Zato je potrebno obratiti pozornost na serumsku razinu vita-
mina D u populaciji, a posebno kod oboljelih od kroni¢nih
upalnih autoimunih bolesti kao $to je OLP (9).

Rezultati ovog istrazivanja pokazali su da je prosje¢na se-
rumska vrijednost vitamina D kod bolesnika s OLP-om 48,1
nmol/L, a prosje¢na vrijednost kod zdravih ispitanika u kon-
trolnoj skupini iznosila je 57,7 nmol/L. Minimalna serumska
vrijednost vitamina D u skupini bolesnika s OLP-om izno-
sila je 13,6 nmol/L, a kod onih zdravih u kontrolnoj skupi-
ni 35,7 nmol/L. Rezultati t-testa pokazali su statisticki znat-
no nizu koncentraciju vitamina D kod oboljelih od OLP-a u
usporedbi sa zdravim ispitanicima iz kontrolne skupine (p =
0,001). Dobiveni podatci u skladu su s istrazivanjem Sadeg-
hija i suradnika koji su utvrdili statisticki znacajno nizu kon-
centraciju serumskog vitamina D kod bolesnika s OLP-om
(9). Istrazivanje Bahramiana i suradnika (10) te sustavni pre-
gled i metaanaliza Sakthivela i suradnika (11) nisu pokazali
statisticki znatnu razliku serumske koncentracije vitamina D
kod bolesnika s OLP-om u odnosu prema zdravim ispitanici-
ma iz kontrolne skupine.

Struénjaci su suglasni da su koncentracije 25-(OH)D3 od
75 do 150 nmol/L pozeljne u populaciji, a one nize od 50
nmol/L nedostatne su za zdravlje muskuloskeletnog sustava
(9). Adekvatnu razinu vitamina D kod bolesnika s OLP-om
imalo je u nasem istrazivanju samo dvoje ispitanika (5,88 %),
a u kontrolnoj skupini razinu ve¢u od 75 nmol/ L imalo je
¢ak osam ispitanika (23,53 %).

Ovo istrazivanje pokazalo je statisticki znacajno (p <
0,05) nizu koncentraciju serumskog vitamina D kod bolesni-
ka s erozivnim oblikom OLP-a u odnosu na neerozivni. Re-
zultati su u skladu s istrazivanjem Ahmeda i suradnika koje je
pokazalo statisticki znacajno (p = 0,002) nizu koncentraciju
serumskog vitamina D kod bolesnika sa simptomatskim obli-
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malignant transformation from OLP to OSCC ranges from
0.04% to 1.74% with the erosive and ulcerative forms of the
disease having a greater tendency to malignant transforma-
tion (13). In our test group, five patients had developed OS-
CC of the oral cavity, and all had the erosive OLP form. In
addition, all five patients who had undergone surgery for oral
cancer had lower serum vitamin D concentrations than the
rest of the OLP group (with erosive and non-erosive forms of
OLP) and the control group.

In a study by Anand et al., VDR expression was found to
be increased in patients with PMOP and oral cancer. Vitamin
D serum insufficiency and deficiency were also common in
PMOP patients (14).

There was no statistically significant difference between
the groups regarding smoking habits. In our study, most
OLP patients did not smoke (91.2%). Although this hab-
it is not directly associated with the development of OLD
some oral mucosal lesions may have a similar clinical and
histopathological appearance to OLP and yet be caused by
chemical and thermal toxicity, which can be manifested by
a burning sensation in the oral cavity (15). In addition, ev-
ery dentist should educate the patient about the harmful ef-
fects and risks of smoking, including the impact of smoking
on the development of oral cancer as a proven etiological fac-
tor. Since OLP lesions are defined as PMOD, it is of utmost
importance to inform patients about these risks. Barbosa et
al. could not establish an association between smoking hab-
its and OLP. Most of their OLP patients were non-smokers
(97.3%), comparable to our study (16).

There are several limitations of our study. The reliability
of the results obtained should be confirmed by using a larg-
er sample. The relatively small sample and the nature of the
sample (convenience sample) compared to the population are
also limitations. It would be beneficial to continue to recruit
new subjects, paying attention to the homogeneity of the
groups. Longitudinal studies are also needed to observe and
monitor the clinical picture of the disease and relapses after
patients have started vitamin D supplementation. Neverthe-
less, this study is helpful because it adds to previous knowl-
edge about serum vitamin D concentrations in OLP patients.

Further studies are needed to determine the efficacy of
vitamin Don oral mucosa and its therapeutic effect in OLP
patients.

Conclusion

This study showed that the serum concentration of vi-
tamin D was statistically significantly lower in the OLP pa-
tients, the erosive OLP, and the patients who developed oral
cancer from the erosive OLP compared with the control
group. Measuring serum vitamin D concentration is impor-
tant for monitoring OLP patients in order to prolong the
period of remission, prevent the occurrence of more severe
clinical picture of erosive OLP and transformation of symp-
tomatic forms into oral cancer.

Vitamin D i oralni lihen

kom bolesti u odnosu na asimptomatski (12).

Prema dostupnoj literaturi godisnja stopa prelaska OLP-
a u PCC usne Supljine krece se izmedu 0,04 i 1,74 %, sa za-
pazenom ve¢om tendencijom zlo¢udne alteracije erozivnih i
ulceroznih oblika bolesti (13). U nasoj ispitnoj skupini pe-
tero bolesnika imalo je PCC usne $upljine i svi su nastali iz
erozivnog oblika OLP-a. Kod svih pet ispitanika koji su ope-
rirani zbog karcinoma usne $upljine zabiljezene su snizene se-
rumske koncentracije vitamina D. Istrazivanje Ananda i su-
radnika pokazalo je da je ekspresija receptora za vitamin D
povecana u slu¢aju PMOP-a i karcinoma usne $upljine. Insu-
ficijencija i deficit vitamina D u navedenom istrazivanju pre-
vladavaju kod bolesnika s PMOP-om (14).

Kad je rije¢ o svakodnevnom pusenju cigareta, nije bilo
statisticki znatne razlike medu ispitivanim skupinama. U na-
Sem istrazivanju veéina bolesnika s OLP-om nije svaki dan
pusila cigarete (91,2 %). lako se spomenuta navika ne dovodi
izravno u vezu s razvojem OLP-a, promjene sli¢noga klini¢-
kog i histopatoloskog izgleda katkad mogu biti prouzroéene
kemijskim i toplinskim toksi¢nim u¢inkom cigareta na oral-
nu sluznicu, a mogu se manifestirati uz osjecaj pecenja usne
supljine (15). Doktor dentalne medicine takoder je duzan in-
formirati pacijente o Stetnosti pusenja kao dokazanog etiolos-
kog ¢imbenika u razvoju karcinoma usne Supljine, a s obzi-
rom na to da su lezije u sklopu OLP-a definirane kao PMOP.
Barbosa i suradnici u svojem istrazivanju ne povezuju OLP i
navedenu naviku. Vec¢ina njihovih bolesnika s OLP-om bi-
li su nepusaci (97,3 %), sto je u skladu s rezultatima naseg
istrazivanja (16).

Nase istrazivanje ima nekoliko ogranicenja. Jedno od njih
je pouzdanost dobivenih rezultata pa bi se ponovnim mje-
renjima trebali potvrditi na ve¢em uzorku. Razmjerno ma-
li uzorak ispitanika (prikladan uzorak) u odnosu na ukupnu
populaciju takoder bi mogao biti jedno od ograni¢enja. Ko-
risno bi bilo nastaviti prikupljati podatke te pritom paziti na
homogenost skupina. Takoder bi bilo vaino dulje pratiti kli-
nicki razvoj bolesti i ucestalost recidiva, nakon $to bolesni-
ci kojima je dokazan manjak koncentracije vitamina D po¢-
nu sa suplementacijom. Ipak, ovo istrazivanje je korisno jer
je upotpunilo dosadasnje spoznaje o serumskoj koncentraciji
vitamina D kod oboljelih od OLP-a. Istodobno, ono upozo-
rava da su potrebna daljnja istrazivanja o u¢inku vitamina D
na oralnu sluznicu te o njegovim terapijskim dobrobitima u
pracenju bolesnika s OLP-om.

Zakljuc¢ak

Ovim istrazivanjem dokazana je statisticki znatno niza se-
rumska koncentracija vitamina D kod bolesnika s OLP-om,
kod bolesnika s erozivnim oblikom bolesti i onih kojima se
pojavio karcinom usne $upljine iz erozivnog oblika bolesti u
odnosu prema zdravim ispitanicima iz kontrolne skupine.
Odredivanje serumske koncentracije vitamina D vazno je u
pracenju bolesnika s OLP-om kako bi se produljilo razdoblje
remisije te prevenirala teza klinicka slika erozivnih oblika bo-
lesti i moguca maligna transformacija.
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Sazetak

Svrha rada: Vitamin D receptor je ukljucen u imunosno posredovane poremecaje kojima pripada i
oralni lihen planus (OLP). Provedena istrazivanja sugeriraju mogucu povezanost smanjene koncen-
tracije vitamina D i povecanog rizika za neke upalne bolesti, pa tako i za oralni lihen planus. Svrha
istrazivanja bila je ispitati postoji li razlika u serumskoj koncentraciji vitamina D izmedu bolesnika
s razli¢itim klinickim oblicima oralnoga lihen planusa (erozivni vs. neerozivni) i zdravih ispitanika u
kontrolnoj skupini. Ispitanici i postupci: U istrazivanje je bilo ukljuéeno ukupno 68 ispitanika koji su
dosli na prvi specijalisticki pregled u Ambulantu oralne medicine Odjela za dentalnu medicinu Zavo-
da za maksilofacijalnu kirurgiju Klinickoga bolnickoga centra Split. Ispitnu skupinu ¢inila su 34 ispi-
tanika s neerozivnim ili erozivnim oblikom OLP-a, a kontrolnu skupinu takoder 34 ispitanika bez pa-
toloskih promjena na oralnoj sluznici. Rezultati: Rezultati t-testa potvrdili su statisticki znatno nizu
serumsku razinu vitamina D kod bolesnika s OLP-om u usporedbi sa zdravim ispitanicima iz kontrolne
skupine (p = 0,001). Rezultati su pokazali i statisticki znatno nizu serumsku koncentraciju vitamina
D kod bolesnika s erozivnim oblikom OLP-a. Kod svih pet ispitanika kojima se pojavio karcinom usne
supljine iz erozivnog oblika OLP-a zabiljezene su snizene serumske vrijednosti vitamina D. Zaklju¢ak:
Odredivanje serumske razine vitamina D vazno je u pracenju bolesnika s OLP-om kako bi se preveni-
rao moguci utjecaj njegova deficita na razvoj teze klinicke slike erozivnih oblika bolesti.
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