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Introduction

Geographic tongue is characterized by round and irregular
depapillated zones on the tongue with distinctive whitish
hyperkeratotic borders.1,2

Most patients are asymptomatic but some may complain
of pain and burning sensation. The etiology of geographic

tongue is unknown. However, according to some reports, it is
associated with gastrointestinal diseases, candidiasis, atopy,
anxiety,3,4 and psoriasis.5

Previous studies have examined the levels of biomarkers
associated with allergic reactions in atopic patients. In
Rasheed et al, the serum levels of somebiomarkers, including
the filaggrin protein, eosinophil major basic protein (MBP)
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Abstract Objectives Geographic tongue is the mucositis of the dorsal surface of the tongue
with no definite etiology, although it may be associated with atopic conditions. In this
study, the salivary immunoglobulin E (IgE) and eosinophilic cationic protein (ECP) levels
were assessed in patients with geographic tongue to examine the relationship between
this condition and allergy-related biomarkers.
Materials and Methods In this case-control study, unstimulated saliva was collected
from 45 geographic tongue patients and 45 controls, and the salivary IgE and ECP levels
were assessed. The data were analyzed with SPSS 20.0 using the Mann–Whitney test
with a significance level of p < 0.05.
Results The salivary IgE level in the case and control groups was 123.76�8.1 and
74.34�6.2 IU/mL, respectively, and the salivary ECP level was 9.4� 6.0 and 7.6�3.2
ng/mL, respectively. There was a statistically significant difference between the two
groups in terms of salivary IgE (p¼0.007) and ECP (p¼0.001) levels.
Conclusion Salivary IgE and ECP levels increase in patients with geographic tongue.
They can, therefore, be used for the initial diagnostic workup and to investigate the
possible association of geographic tongue with allergic reactions.
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and total immunoglobulin E (IgE), have been reported to be
higher in patients with atopic conditions such as atopic
dermatitis (AD), allergic rhinitis (AR) and bronchial asthma
(BA). In addition, the level of biomarkers was also higher in
patients with higher disease scores than in patients with
milder diseases.6 This indicates the possible association of
these biomarkers with the development and severity of
allergic conditions.

Another biomarker that has been evaluated in some
allergic conditions is the eosinophil cationic protein (ECP),
a nonspecific marker released by eosinophils in allergic
reactions, which is found in plasma, saliva, urine, nasal
secretions, and other body fluids.7

The biological activities of ECP include the suppression of
the proliferative responses of T cells, the synthesis of immu-
noglobulin by B cells, the degranulation of mast cells, the
regulation of fibroblast activity, the stimulation of airway
mucus secretion, and the disruption of the coagulation and
complement system. However, the most important function
of ECP is cytotoxic activity against bacteria, fungi, viruses,
and respiratory epithelial and cancer cells. The cytotoxic
activity of ECP is exerted by the formation of pores in the
cell membrane to penetrate water and small molecules into
the cell and lead to the osmotic lysis of the target cell.8,9

ECP plays an important role in the pathogenesis of some
atopic conditions such as allergic rhinitis,7 and its level may
increase in allergic conditions such as recurrent wheezing10

and rhinosinusitis.11

Kirgezen et al found in their 2019 study on patients with
allergic rhinitis that the IgE D2 levels were higher in patients
than in controls, and that the salivary and serum ECP levels
were not significantly different.7 Therefore, byexamining the
salivary level of ECP, the serum level can be predicted
approximately. In contrast, Amin et al showed that not
only was the serum level of ECP higher in patients with
allergic rhinitis but there was also a significant relationship
between the serum level of this biomarker and that of IgE.12

According to the study by Rezaei et al, the salivary IgEwas
significantly higher in patients with geographic tongue than
in controls, although there was no significant difference in
the total antioxidant capacity (TAC) and catalase activity
between the two groups. This indicates a stronger associa-
tion of the condition with the atopic status and lesser
association with the antioxidant capacity.13

It is important to identify effective factors in allergic
conditions when using the results of these studies in treat-
ment. In recent years, some researchers have proposed
immunotherapy for allergic conditions. Djuric-Filipovic
et al found that immunotherapy was effective not only on
symptoms of asthma and allergic rhinitis in children but also
improved lung function and reduced airway inflammation.14

Given the possible link between allergic reactions and the
development of geographic tongue as well as the lack of
studies evaluating allergy-related biomarkers, the present
study was designed to investigate two factors that imply
allergic conditions in people with geographic tongue as an
atopic condition. If an association could be established
between the development of geographic tongue with an

increase in these factors, it would advocate the hypothesis
of the development of geographic tongue after allergic con-
ditions. It can therefore be useful for prevention or treatment
process.

Methods and Materials

Study Subjects
In this case-control study, 45 patients with geographic
tongue and 45 healthy individuals referred to the Faculty
of Dentistry at Zahedan University of Medical Science in Iran
were selected, according to consecutive sampling. The con-
trols matched the case group in terms of age and gender.

Inclusion criteria were written informed consent and
geographic tongue confirmed by diseases history and clinical
examination. Exclusion criteria were any systemic disease,
either allergic or atopic, such as asthma, allergic rhinitis,
atopic dermatitis, eczema, parasitic infections, etc., use of
medication in the last three months, pregnancy, tobacco and
alcohol consumption, and other diseases of the oral mucosa.

The oral mucosa was examined using a disposable mirror
under the light of the dental unit and in accordance with the
World Health Organization (WHO) guidelines. Geographic
tongue was identified, based on the loss of local filiform
papillae with irregular borders, migrate over time.15

Saliva Collection
Unstimulated saliva was collected by spitting method. Par-
ticipants were asked not to eat, drink, or brush their teeth
90minutes before collecting saliva. They bent their heads
forward and spitted saliva into the test tube for 10 to
15minutes in a sterile 5mL centrifuge tube.16 Samples
were collected between 9 to 11 a.m. After collecting saliva
samples, the test tubes were tightly closed with paraffin and
labeled accordingly. The samples were immediately trans-
ported to the laboratory, where they were centrifuged at
2000 rpm for 10minutes to separate the debris. The samples
were then transferred to microtubes, labeled and stored at
�80 °C for the experiment. The salivary IgE and ECP levels
were evaluated according to the ELISA method using avail-
able kits (Radim S.p.a, Italy and Chongqing Biospes Co.,
China).

All participants signed an informed consent. The study
design was approved by the Ethical Committee of Zaheden
University of Medical Sciences under the code IR.ZAUMS.
REC.1393.1084.

Statistical Analysis
The data was analyzed using the SPSS 20.0 software. Due to
the non-normality of the data, the Mann–Whitney test was
used to compare salivary ECP and IgE levels in the two
groups. The significance level was set at p < 0.05.

Results

A total of 90 people participated in this study, 45 with
geographic tongue (22 men and 23 women) with a mean
age of 32 years as the case group and 45 healthy individuals
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(27 men and 18 women) with a mean age of 31 years as
controls. The two groupsmatched in terms of age and gender
(►Table 1). The ECP and IgE levels in the case group were
higher than those in controls. According to the Mann–
Whitney test, there was a statistically significant relation-
ship between geographic tongue involvement and increased
salivary ECP and IgE levels (p¼0.001 and p¼0.007, respec-
tively) (►Table 1).

Discussion

Geographic tongue is a common inflammatory condition
that affects the dorsal surface and lateral borders of the
tongue.13 Although the etiology of geographic language is
unknown, allergy is considered to be the most important
etiological factor.17,18 So far there have been several studies
examining the relationship between geographic tongue and
allergies. They havemostly focused on either prick and patch
tests19 or questionnaires and self-reports,20while less atten-
tionwas paid to allergy-related biomarkers. For example, the
study by Goregen et al examined allergies in patients with
geographic tongue using patch and prick tests. Based on the
results, the positivity rate of the two tests was 47.5% in the
case group and 22.5% in controls, which showed a significant
increase in the susceptibility to allergies in the case group
compared with the controls.19 However, in the study by
Shulman et al, who investigated the prevalence of risk factors
related to geographic tongue in American adults, there was
no significant relationship between allergic factors and
geographic tongue.15

Given the possibility of an association between allergies
and geographic tongue suggested in previous studies, we
examined in this study the salivary IgE and ECP as two known
biomarkers for allergies. ECP is a mediator of allergic inflam-
mation, which is released by eosinophils and is activated by
IgE.21 Eosinophils contain granules with chemical mediators
such as MBP-1, MBP-2, ECP, and eosinophil-derived neuro-
toxin (EDN). These mediators cause tissue damage and
stimulate basophils, mast cells, and neutrophils. Activated
eosinophils induces several cytokines and chemokines such
as interleukin (IL)-16, IL-12, IL-13, and TGFB1, which play an
important role in regulating immunity.22

ECP is found in various body fluids such as serum, plasma,
sputum, saliva, nasal secretions and urine, and its level
increases in atopic conditions such as allergic rhinitis,
recurrent wheezing as well as in chronic infections such as
chronic rhinosinusitis.7

The association between ECP levels and oral lesions has
been less studied. One study showed that salivary ECP levels
in patients with recurrent aphthous stomatitis were signifi-
cantly higher than in healthy individuals.23 In the study by
De Lima et al, the effects of ECP on oral squamous cell
carcinoma (OSCC) cell lines were assessed and a significant
inverse relationship between ECP concentrations and the
viability of SCC-4 and SCC-25 cells was observed.8

Various studies have shown an association between ECP
and allergic conditions.7,24–26 A study on atopic dermatitis
showed that the level of serum ECP was significantly higher
during the acute phase of the disease compared with the
controls, also it decreased along with the improvement of
symptoms after treatment.24 A study on childrenwith atopic
dermatitis also showed a decrease in serum ECP levels and an
improvement in the clinical symptoms following a reduction
in the consumption of processed foods.25

Schmekel et al found that salivary ECP levels were higher
in asthmatic patients and decreased with increasing dose of
inhaled corticosteroids. This indicates the presence of eosi-
nophils in the oral mucosa and salivary glands of asthmatic
patients and increased permeability of the oral mucosa due
to the destructive effects of eosinophils or increased periph-
eral serum ECP levels.26

Our study showed that ECP is significantly associatedwith
geographic tongue. However, there is no evidence that can
explicitly confirm or rule out this association, as only the
association of ECP with other allergic conditions such as
asthma, allergic rhinitis, atopic dermatitis and food allergies
have been studied so far.

IgE is a molecule, which activates cells involved in allergic
inflammation such as eosinophils and basophils; therefore it
plays a role in the pathogenesis of atopic conditions.22 In the
study performed by Kirgezen et al, serum specific IgE D2 in
patientswith allergic rhinitis was significantly higher than in
the controls. In addition, the salivary and serum ECP levels
were higher in patients, although there was no significant
difference.7 Rezaei et al reported that the salivary IgE level in
patients with geographic tongue was significantly higher
than that of controls,13which is consistent with the results of
the present study.

Assessing salivary biomarkers is an easy, fast, inexpensive,
noninvasive, painless and minimally-risky diagnostic ap-
proach, which can play a role in diagnosing systemic and
oral diseases.27,28 Saliva provides significant information
about general and oral health. Therefore, examining salivary
biomarkers associated with diseases such as atopy can help
assess the severity of the disease and identify possible causes
of symptoms.29

Briefly, and according to the results of this study, salivary
IgE and ECP levels increase in patients with geographic
tongue. These biomarkers can therefore be used for the initial
workup in patients with this condition.

Table 1 Demographic characteristics and IgE and ECP levels of
case and control groups

Variable Case group Control group p-Value

Gender
(female/male)

23/22 18/27 0.230a

Age (years) 32 31 0.264b

IgE level IU/mL 123.76�8.1 74.34� 6.2 0.007c

ECP level ng/mL 9.4�6 7.6�3.2 0.001c

Abbreviations: ECP, eosinophilic cationic protein; IgE, immunoglobulin E.
aChi-square
bIndependent t-test
cMann–Whitney test
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