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Abstract: Geographic tongue (GT) is a chronic condition of unknown aetiology, with no defined pa-
rameters to establish the protocol for evidence-based management. Validation of a newly developed
and proposed clinical index to assess the severity of GT could assist in its diagnosis, especially in
cases associated with systemic dermatological diseases in the form of psoriasis. Objective: To verify
the applicability of the geographic tongue area and severity index (GTASI). This involved healthcare
professionals from different specialties to evaluate the usefulness of the GTASI in supporting GT
classification, as well as the follow-up process. Methods: One hundred cases of previously diagnosed
GT were initially evaluated by three independent, experienced researchers/clinicians to obtain a
standardised classification baseline. Subsequently, nine cases of GT were selected, three cases for each
category—mild, moderate and severe. These stages were professionally evaluated by 51 healthcare
professionals from three groups: 17 dentists (33%), 22 oral medicine specialists (43%) and 12 specialist
dermatologists (24%) during a cross-sectional survey. Results: The quantitative and qualitative assess-
ment based on experts’ opinions in the cross-sectional survey demonstrated an acceptable, similar
level of GT clinical diagnosis (p > 0.05), with coherence between the various groups of professionals
critically appraising the GTASI. An apparent divergence was observed for the moderate GT category,
as well as in the group of less experienced evaluators. Conclusion: Whilst the validation of GTASI
applicability was successfully executed, the general dental practitioners, specialists in oral medicine
and dermatologists were equally capable of correct GT diagnosis and appropriately rating its severity.
These coherent results were especially replicated among the experienced clinicians. The validation of
the newly proposed index confirmed its reliability as a feasible instrument in oral medicine, with the
prospect of its wider implementation in clinical practice.
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1. Introduction

Geographic tongue (GT) is classified as a chronic and immunologically mediated condi-
tion characterised by a lymphocytic response that generates epithelial atrophy, particularly
of the filiform papillae. Although it has been described for decades, its etiopathogenesis
remains unknown [1,2]. This oral lesion has been associated with systemic diseases, pri-
marily psoriasis, and is considered an oral manifestation and soft tissue “marker” of the
severity of some dermatoses [3–5].

Clinically, erythematous atrophic areas, often circumscribed by a slightly elevated
white halo, are usually observed, with episodes of spontaneous remission, exacerbation and
migration of the lesions [6–8]. Tentative diagnosis is driven mainly by clinical assessment.
Tongue lesions are usually asymptomatic; however, in some cases, patients may report non-
specific symptoms in the form of burning, pain or tingling sensations of the lesions [5,9].
Whilst there is no standardised protocol for clinical assessment and treatment of GT, it
is essential to validate clinical parameters to precisely diagnose and adopt appropriate
therapy, if required, depending upon the severity grading.

While recent studies have suggested that GT may manifest as an early oral marker of
psoriasis onset and severity [4,5,8], it should be included in the criteria for the disease’s
diagnostic, as well as its therapeutic definition, highlighting the importance of careful
evaluation of GT by different healthcare professionals [10–12]. Because these reports
indicate that GT is a potential oral manifestation of psoriasis (Table 1), the geographic
tongue area and severity index (GTASI) was developed and proposed, based on cumulative
clinical data and experts’ recommendations. It adapts an existing and already consolidated
clinical index for psoriasis, i.e., the Psoriasis Area and Severity Index (PASI), based on
the clinical aspects of this lesion [13]. It was recently suggested that the PASI should be
implemented by experienced professionals and scholars as an assessment tool for GT and
psoriasis diagnostics to verify its validity among different categories of health professionals.

Table 1. Comparison of aetiology, triggers, pathology of GT and psoriasis. Current state of knowledge.

Geographic Tongue Psoriasis

Aetiology Unknown, likely inflammatory and/or
autoimmune? Autoimmune

Triggers
Food, allergy, stress nutritional deficiencies,
hormonal disturbances, gluten intolerance, oral
microbiota?

Infections, skin injuries, cold,
stress/psychological factors?

Pathophysiology
Atrophy of filiform papillae (depapillation, loss
of epithelium), intense aggregation of
neutrophiles in epithelium

Epidermal hyperproliferation, parkeratosis,
increased epidermal the epidermal cell
turnover rate

Pathological pathways Neutrophiles, inflammatory mediators Pro-inflammatory cytokines, with a dominant
IL-23 and Th17 axis

The validation of clinical indices used for diagnostic purposes requires a complex,
multi-level process to confirm the reliability of newly proposed classifications. This crucial
stage requires various experts in specific fields and professions to test the applicability
of novel clinical indices in various healthcare settings. While GT appears to be an oral
manifestation of underlying systemic conditions, GT severity classification seems well
justified to support early diagnosis protocol and clinical management. GTASI provides
a standardized protocol for GT assessment and for the uniform interpretation of clinical
characteristics.
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Taking into consideration the lack of uniform classification of GT, including its severity
grades, this aim of this study was to validate the reliability of the newly developed clinical
index (GTASI) in assessing and classifying GT lesions based on the opinions of experts
from three different specialties. In addition, the cross-comparative study was designed to
identify variations/discrepancies in recognizing tongue lesions and validating the GTASI.

2. Materials and Methods
2.1. Geographical Tongue Area and Severity Index Scoring and Calculation

The prospective cross-sectional study was designed to validate the clinical application
of the GTASI among health professionals who treat patients with GT most often, by
utilising the GTASI [13]. In a previous study, Picciani et al. (2020) developed the GTASI
index (Figure 1), which was applied in one hundred cases of GT by three researchers and
scholars experienced in recognising oral lesions (oral medicine experts). The lesions were
categorised into three groups based on their final score: 1–6 points were classified as mild,
7–12 points as moderate and above 12 points as severe [13].

Figure 1. Geographic Tongue Area Severity Index calculation.

Based on previous evaluation, three concurring cases were selected from each category
(mild, moderate and severe), including extreme cases and an intermediate one (Figure 2).
These were sent to 51 new evaluators and clinical experts, including dentists, oral medicine
specialists and dermatologists. They were given detailed information about the GT cate-
gories and protocols for selecting photographs. The structured protocol for the evaluators’
selection and GTASI validation is presented in Figure 3. The primary concept, pre-testing,
GTASI validation study design, and the inclusion/exclusion criteria were initiated and
managed by oral medicine team specialists. Although the chosen evaluators had different
experience, they were all familiar with the clinical characteristics of GT.
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Figure 2. Geographic tongue categories based on clinical appearance. Nine cases of GT selected and
assessed by health professionals: (a–c) Mild GT category cases. (d–f) Moderate GT category cases.
(g–i) Severe GT category cases.

Figure 3. Protocol of GTASI concept development and final evaluation. Flow diagram of the GTASI
establishment process based on cross-sectional expertise-driven clinical validation.

In addition to photographs of the pre-selected GT cases, all evaluators received
detailed instruction for assessing the severity of lesions. The GTASI was provided in
an Excel spreadsheet, which was pre-filled with the index’s formulas to automatically



J. Clin. Med. 2021, 10, 5493 5 of 10

obtain the final score and calculate each GT case’s severity for further statistical analysis
and comparison.

2.2. Statistical Analysis

The statistical tests used in the study were performed using the Statistical Package
for the Social Sciences, version 22.0. The statistical description of the studied variables
was performed by proportions (when the variables were categorical) and means, standard
deviations, median and minimum–maximum values (when the variables were numerical).
The quantitative results of the professionals’ evaluations were compared using the non-
parametric Kruskal–Wallis test to validate the clinical applicability of the new GTAS index.
The statistical significance level for all analyses was p < 0.05.

3. Results

The group of evaluators that conducted the GTASI validation in clinical settings
consisted of 51 professionals: 17 dentists (33%), 22 oral medicine specialists (43%) and
12 dermatologists (24%). Three GT cases from each GTASI category were sent to new
evaluators and the most experienced specialists were considered as “gold standard” experts.
With regard to demographic characteristics, the group comprised 48 females (94%), and age
ranged from 26 to 68 years with a mean of 36 years (standard deviation = 12 years), with
general dentists being the youngest and least experienced with oral lesions diagnostics.
Considering overall professional experience, we observed a variation of 2 to 44 years, with
a mean of 11 years (standard deviation = 11 years). The group of dermatologists was the
most competent, capable, and experienced in scoring GTASI, followed by oral medicine
specialists and dental surgeons.

The GTASI was found to be a feasible instrument for medical and dental profession-
als. Based on the score results, including both quantitative and qualitative variables, we
observed significant intergroup coherence among the professionals. There were apparent
intra- and inter-evaluator correlations, without a significant statistical difference between
the more experienced evaluators, who assigned greater severity to GT lesions. The mild
category was prevalent in this regard, while the moderate category revealed lower con-
sistency between evaluators [13]. Mild cases of GT received a lower score compatible
with the first classification of this category, with dermatologists assigning a slightly higher
score compared to dentists (Tables 2 and 3). One dermatologist assigned a high GTASI
value in two cases that were considered mild, which generated a significant difference. No
statistically significant difference in GTASI scoring was found in any of the quantitative
data considering three different groups of evaluators/experts (Table 2, p > 0.05).

Table 2. Comparison of clinical assessment of GT severity carried out by dental surgeons, specialists in oral medicine and
specialist dermatologists.

Cases Severity Dental Surgeon
(n = 17)

Oral Medicine
Specialist (n = 22)

Dermatologist
(n = 12) Total (n = 51)

Mild 1
Mild 16 (94%) 22 (100%) 11 (92%) 49 (96%)
Moderate 1 (6%) 0 (0%) 0 (0%) 1 (2%)
Severe 0 (0%) 0 (0%) 1 (8%) 1 (2%)

Mild 2
Mild 17 (100%) 22 (100%) 9 (75%) 48 (94%)
Moderate 0 (0%) 0 (0%) 2 (17%) 2 (4%)
Severe 0 (0%) 0 (0%) 1 (8%) 1 (2%)

Mild 3
Mild 16 (94%) 22 (10%) 11 (92%) 49 (96%)
Moderate 1 (6%) 0 (0%) 1 (8%) 2 (4%)
Severe 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Moderate 1
Mild 6 (35%) 8 (36%) 3 (25%) 17 (33%)
Moderate 8 (47%) 13 (59%) 8 (67%) 29 (57%)
Severe 3 (18%) 1 (5%) 1 (8%) 5 (10%)
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Table 2. Cont.

Cases Severity Dental Surgeon (n = 17) Oral Medicine
Specialist (n = 22) Dermatologist (n = 12) Total (n = 51)

Moderate 2
Mild 13 (77%) 15 (68%) 7 (58%) 35 (69%)
Moderate 4 (23%) 7 (32%) 6 (42%) 16 (31%)
Severe 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Moderate 3
Mild 11 (65%) 11 (50%) 7 (58%) 29 (57%)
Moderate 5 (29%) 9 (41%) 1 (9%) 15 (29%)
Severe 1 (6%) 2 (9%) 4 (33%) 7 (14%)

Severe 1
Mild 1 (6%) 0 (0%) 2 (17%) 3 (6%)
Moderate 6 (35%) 7 (32%) 1 (8%) 14 (27%)
Severe 10 (59%) 15 (68%) 9 (75%) 34 (67%)

Severe 2
Mild 1 (6%) 0 (0%) 0 (0%) 1 (2%)
Moderate 1 (6%) 2 (9%) 1 (8%) 4 (8%)
Severe 15 (88%) 20 (91%) 11 (92%) 46 (90%)

Severe 3
Mild 1 (6%) 2 (9%) 0 (0%) 3 (6%)
Moderate 3 (18%) 3 (14%) 1 (8%) 7 (14%)
Severe 13 (76%) 17 (77%) 11 (92%) 41 (80%)

Table 3. Quantitative evaluation of differences in GTASI scoring between experts’ groups.

Cases Evaluators * Mean Median Standard
Deviation Minimum Maximum p *

Mild 1

Dental surgeon 1.2 0.9 1.8 0 8

0.410Oral medicine specialist 1.2 0.8 1 0 4
Dermatologist 3 1.5 4.6 1 17

Total 1.6 0.9 2.6 0 17

Mild 2

Dental surgeon 1.6 1.2 1.5 0 5

0.660Oral medicine specialist 1.8 1.3 1.5 0 6
Dermatologist 5.2 3 6.5 1 24

Total 2.6 1.3 3.6 0 24

Mild 3

Dental surgeon 2 1.2 1.9 0 7

0.305Oral medicine specialist 1.3 0.8 1.2 0 4
Dermatologist 2.2 1.9 2.4 0 9

Total 1.7 1.2 1.8 0 9

Moderate 1

Dental surgeon 8.4 6.9 5 2 21

0.480Oral medicine specialist 7.3 7.2 2.6 3 12
Dermatologist 9.3 7.8 5.2 3 24

Total 8.1 7.3 4.2 2 24

Moderate 2

Dental surgeon 5 4.8 2 1 8

0.675Oral medicine specialist 5.8 4.8 2.5 3 11
Dermatologist 5.3 5 2.8 1 10

Total 5.4 4.8 2.4 1 11

Moderate 3

Dental surgeon 6.1 4.5 4.7 1 21

0.439Oral medicine specialist 7 6.6 3.2 1 15
Dermatologist 7.8 3.7 6.6 1 18

Total 6.9 6 4.6 1 21

Severe 1

Dental surgeon 15.94 13.9 8.55 3 36

0.929Oral medicine specialist 15.45 15.25 5.61 7 26
Dermatologist 15.83 17.4 6.39 6 27

Total 15.7 15.5 6.75 3 36

Severe 2

Dental surgeon 22.41 23.6 8.75 5 37

0.941Oral medicine specialist 21.9 21.3 7.76 8 35
Dermatologist 22.33 22.15 8.02 7 36

Total 22.15 22.2 8 5 37

Severe 3

Dental surgeon 13.94 13 5.24 3 27

0.597Oral medicine specialist 16.22 15 8.25 4 37
Dermatologist 15.33 13.9 3.98 11 25

Total 15.18 14 6.47 3 37

(*)—statistical significance with p < 0.05.
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Moderate GT cases received scores within the expected range, although this group
demonstrated significant variability in the categorisation among health professionals. In
moderate GT cases 1 and 2, dentists and oral medicine specialists often scored them in
the mild category. In moderate GT case 3, some dermatologists classified it as a severe
clinical manifestation (Tables 2 and 3). Severe GT cases revealed compatible scores, with
less variation between professionals. Specialists, often dermatologists, assigned the highest
GTASI values and dentists the lowest values (Tables 2 and 3).

4. Discussion

This experts’ validation was aimed to assess the reliability of the novel clinical index
GTASI in classifying GT lesions by utilising the professionals’ opinions. This was done
to determine variations in the classification of GT tongue lesions. The GTASI instrument
validation was accomplished by evaluating the inter-experts’ consistency and inter-rater
reliability. The pre-testing of new diagnostic indices in oral medicine field carried out
by clinicians with various expertise and scope of interest, is a widely approved and
recommended practice for new scoring systems and their further implementation in clinical
practice. The validation process consists of several stages, which are essential for index-
based classifications of medical conditions that manifest with a wide range of symptoms,
forms and variations. This study showed that GTASI is a valid clinical instrument that can
be used by various health professionals. GTASI exhibits acceptable and sufficient reliability
in the context of patients’ clinical management and research.

Although the chronic oral condition GT is considered a lesion of unknown aetiol-
ogy, it is deemed to be closely associated with psoriasis [14–19]. Despite usually being
asymptomatic, many patients complain of burning or itching, and they can suffer from
aesthetic and/or psychological issues. Currently, there is no recommended treatment
for symptomatic GT cases and no detailed clinical parameters for grading GT severity to
establish an appropriate diagnostic and therapeutic protocol, if clinically justified. Here,
this study utilised experts’ opinion to validate the reliability of the newly developed GTASI
in assessing and classifying GT lesions based on the PASI scale [13,20]. Characteristics of
clinical studies [21–27] containing the results of the hypothetical interrelationship between
GT and psoriasis is presented in Supplementary Materials, Table S1.

The GTASI was validated by experienced clinical evaluators as a diagnostic measure
to assess 100 cases of GT. Based on these results, we assessed the performance of GTASI
to estimate subtle variations in the evaluation and classification of GT lesions. This was
carried out by GT lesions being assessed by professionals from different specialties with
unequal levels of experience. Studies showed that experience in the clinical routine of
evaluating psoriatic lesions using the PASI improved the precision of the index estimation,
suggesting that this factor directly relates to the evaluations performed with the GTASI [20].

To evaluate the professionals’ performance related to GT diagnosis, we carried out
categorical and agreement assessments on the final scores of the different groups of evalu-
ators. Overall, the three cases categorised as mild had a high rate of agreement between
the three groups of evaluators, with overall values above 94% of correct answers in the
categorical evaluation. The scores for these cases were low for the three groups. However,
one dermatologist assessed two cases as being severe (scores 17 and 24 points), revealing
a statistical difference between specialist dermatologists and other professionals in this
category. There may have been a discrepancy in the score validation in cases that received
maximum scores, while the other professionals assessed the extension with lower scores.
Potentially, the professional considered the entire length of the cleft tongue in one of the
cases categorised as mild (Figure 2).

Moderate cases of GT had the highest disagreement among the three groups. This
was also observed amongst the experienced, “gold standard” professionals, but in smaller
proportions. This disparity can also be observed in PASI evaluations, indicating that the
higher the categorisation of lesions, the greater the probability of errors in their evaluation.
This indicates that simplifying the categorisations and using instruments that help to
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level the evaluators could reduce such discrepancies in the index’s results [28,29]. Severe
cases, as well as mild ones, had good agreement between the evaluators, showing that the
evaluation and classification of mild or very severe lesions does not create difficulties for
the professionals.

Overall, as expected, experienced dermatologists were more accurate in evaluating
cases and presented the highest rates of agreement, followed by oral medicine specialists
and dentists. This demonstrates that, despite not carrying out oral examinations regularly,
dermatologists are able to identify GT lesions, using the GTASI as a clinical diagnostic
tool to verify the occurrence of GT in psoriatic patients. Consequently, it is predicted that
they provide optimal standard of care to those patients diagnosed with GT, referring to
other specialists for follow-up and treatment, thus ensuring better GT management [30].
This group also assigned greater severity to GT lesions, followed by oral medicine spe-
cialists, corroborating the findings of the first assessment by experienced evaluators [13].
This fact reinforces that a specialist’s clinical experience improves the recognition of GT
lesions, which provides succinct standardisation for GT classification and generates a more
accurate GTASI score. On the contrary, less experienced non-specialist professionals tend
to underestimate GT lesions’ severity.

It is expected that future studies, including cross-comparison evaluations and inter-
disciplinary negotiation will enhance and render the reproducibility of GTASI. In addition,
its implementation in under- and postgraduate education, especially in the oral medicine
field, would improve the recognition of characteristic features of intraoral lesions, with a
suspected systemic aetiology. The proposed protocol for new index validation in clinical
setting can be used for the development of comprehensive classifications of other oral man-
ifestations, reflecting the complex nature of oral mucosa abnormalities linked to systemic
conditions.

Strengths and Limitations

Similar to the PASI, the newly proposed GTASI exhibited good reliability criteria
in assessing GT, suggesting that it is a first-choice indexing instrument for determining
the severity, clinical definition and follow-up of GT lesions [30,31]. Several studies sup-
port the reliability of the PASI because it provides an acceptable level of correlation and
agreement in assessing psoriasis, even though it may be affected by differences in its
interpretation [25,31–35].

Generally, dermatologists are accustomed to evaluating lesions using condition-
specific indexes; however, this does not apply to dental practitioners, which impacted
our findings. The wide variability and discrepancy in professional experience might be a
limiting factor because the GTASI constitutes a subjective index that is directly influenced
by clinical experience. In addition, based on the PASI, four levels of GT intensity were used
to classify the lesions, which may have increased the subjectivity of the scoring system. It is
assumed that this disadvantage could be mitigated by limiting the index to three intensity
categories and introducing tools to guide the evaluation, thus promoting the evaluators’
calibration, and reducing the variation in results.

5. Conclusions

The newly proposed GTASI has been validated as a reliable clinical instrument, pre-
senting a predictable coherence in the evaluation and attribution of severity to GT lesions
among the different specialties. Dentists, oral medicine specialists and dermatologists
showed a high level of agreement and a significant rate of correct GT diagnosis, especially
among the most experienced clinical experts considering the mild and severe categories
of GT. Although the GTASI seems highly reproducible and can be used in various clini-
cal settings, further critical appraisals and experts’ agreement are required to confirm its
credibility in clinical settings and in supporting clinical diagnosis protocols.
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10.3390/jcm10235493/s1, Table S1: Main characteristics of studies investigating the relationship
between psoriasis and geographic tongue.

Author Contributions: Conceptualization, B.L.S.P., L.R.S., T.N.A. and R.R.L.; methodology, B.L.S.P.,
J.D.R.S. and R.R.L.; validation, B.L.S.P. and R.R.L.; formal analysis, B.L.S.P., S.C., H.F.d.S.G. and R.R.L.
investigation, L.R.S., T.N.A., J.C.R.A., J.M.N.P. and D.R.A.; data curation, B.L.S.P.; writing—original
draft preparation, B.L.S.P., L.R.S., T.N.A. and A.D.; writing—review and editing, B.L.S.P., L.R.S.,
T.N.A. and A.D. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board (CAAE:79887617.9.0000.5243,
09.04/2018).

Informed Consent Statement: Not applicable.

Data Availability Statement: Collected data available on request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Ferretaleira, A.O.; Marinho, R.T.; Velosa, J.; Costa, J.B. Geographic tongue and tenofovir. BMJ Case Rep. 2013, 2013, bcr2013008774.
2. Assimakopoulos, D.; Patrikakos, G.; Fotika, C.; Elisaf, M. Benign migratory glossitis or geographic tongue: An enigmatic oral

lesion. Am. J. Med. 2002, 113, 751–755. [CrossRef]
3. Morris, L.F.; Phillips, C.M.; Binnie, W.H. Oral lesions in patients with psoriasis: A controlled study. Cutis 1992, 49, 339–344.

[PubMed]
4. Feminiano, F. Geographic tongue (migrant glossitis) and psoriasis. Minerva Stomatol. 2001, 50, 213–217.
5. Picciani, B.; Santos, V.C.; Teixeira-Souza, T.; Izahias, L.M.; Curty, Á.; Aveelleira, J.C.; Azulay, D.; Pinto, J.; Carneiro, S.; Dias, E.

Investigation of the clinical features of geographic tongue: Unveiling its relationship with oral psoriasis. Int. J. Dermatol. 2017, 56,
421–427. [CrossRef]

6. Jainkittivong, A.; Langlais, R.P. Geographic tongue: Clinical characteristics of 188 cases. J. Contemp. Dent. Pract. 2005, 6, 123–135.
[CrossRef]

7. Kuffer, R.B. Notions d’actualite sur la langue geographique. In Entretiens de Bichat Stomatologie; L’expansion Scientifique Francaise:
Paris, France, 1968; pp. 19–23.

8. Dafar, A.; Çevik-Aras, H.; Robledo-Sierra, J.; Mattsson, U.; Jontell, M. Factors associated with geographic tongue and fissured
tongue. Acta Odontol. Scand. 2016, 74, 210–216. [CrossRef]

9. Shulman, J.D.; Carpenter, W.M. Prevalence and risk factors associated with geographic tongue among US adults. Oral Dis. 2006,
12, 381–386. [CrossRef] [PubMed]

10. Picciani, B.L.S.; Souza, T.T.; Santos, V.d.B.; Domingos, T.A.; Carneiro, S.; Avelleira, J.C.; Azulay, D.R.; Pinto, J.M.N.; Dias, E.P.
Geographic tongue and fissured tongue in 348 patients with psoriasis: Correlation with disease severity. Sci. World J. 2015, 2015,
1–7. [CrossRef]

11. Singh, S.; Nivash, S.; Mann, B.K. Matched case-control study to examine association of psoriasis and migratory glossitis in India.
Indian J. Dermatol. Venereol. Leprol. 2013, 79, 59–64. [CrossRef]

12. Gonzaga, H.F.; Torres, E.A.; Alchorne, M.M.; Gerbase-Delima, M. Both psoriasis and benign migratory glossitis are associated
with HLA-Cw6. Br. J. Dermatol. 1996, 135, 368–370. [CrossRef] [PubMed]

13. Picciani, B.L.S.; Santos, L.R.; Teixeira-Souza, T.; Dick, T.N.A.; Carneiro, S.; Pinto, J.M.N.; Avelleira, J.C.R.; Azulay, D.R.; Luiz, R.R.;
Gonzaga, H.F.S. Geographic tongue severity index: A new and clinical scoring system. Oral Surg. Oral Med. Oral Pathol. Oral
Radiol. 2020, 129, 330–338. [CrossRef]

14. Waltimo, J. Geographic tongue during a year of oral contraceptive cycles. Br. Dent. J. 1991, 171, 94–96. [CrossRef]
15. Rezaei, F.; Safarzadeh, M.; Mozafari, H.; Tavakoli, P. Prevalence of geographic tongue and related predisposing factors in 7–18

year-old students in Kermanshah, Iran 2014. Glob. J. Health Sci. 2015, 7, 91–95. [CrossRef] [PubMed]
16. Pogrel, M.A.; Cram, D. Intraoral findings in patients with psoriasis with a special reference to ectopic geographic tongue

(erythema circinata). Oral Surg. Oral Med. Oral Pathol. 1988, 66, 184–189. [CrossRef]
17. Sehra, S.; Tuana, F.M.B.; Holbreich, M.; Mousdicas, N.; Kaplan, M.H.; Travers, J.B. Clinical correlations of recent developments in

the pathogenesis of atopic dermatitis. Bras. Dermatol. 2008, 83, 57–73. [CrossRef]
18. Wu, I.B.; Schwartz, R.A. Reiter’s syndrome: The classic triad and more. J. Am. Acad. Dermatol. 2008, 59, 113–121. [CrossRef]
19. Picciani, B.L.S.; Teixeira-Souza, T.; Domingos, T.A.; Fausto-Silva, A.K.; Dias, E.P.; Carneiro, S. Evaluation of the Th17 pathway in

psoriasis and geographic tongue. An. Bras. Dermatol. 2020, 94, 677–683. [CrossRef] [PubMed]
20. Daneshpazhooh, M.; Moslehi, H.; Akhyani, M.; Etesami, M. Tongue lesions in psoriasis: A controlled study. BMC Dermatol. 2004,

4, 16. [CrossRef]

https://www.mdpi.com/article/10.3390/jcm10235493/s1
https://www.mdpi.com/article/10.3390/jcm10235493/s1
http://doi.org/10.1016/S0002-9343(02)01379-7
http://www.ncbi.nlm.nih.gov/pubmed/1521493
http://doi.org/10.1111/ijd.13460
http://doi.org/10.5005/jcdp-6-1-123
http://doi.org/10.3109/00016357.2015.1087046
http://doi.org/10.1111/j.1601-0825.2005.01208.x
http://www.ncbi.nlm.nih.gov/pubmed/16792723
http://doi.org/10.1155/2015/564326
http://doi.org/10.4103/0378-6323.104670
http://doi.org/10.1111/j.1365-2133.1996.tb01497.x
http://www.ncbi.nlm.nih.gov/pubmed/8949427
http://doi.org/10.1016/j.oooo.2019.12.007
http://doi.org/10.1038/sj.bdj.4807618
http://doi.org/10.5539/gjhs.v7n5p91
http://www.ncbi.nlm.nih.gov/pubmed/26156909
http://doi.org/10.1016/0030-4220(88)90091-6
http://doi.org/10.1590/S0365-05962008000100009
http://doi.org/10.1016/j.jaad.2008.02.047
http://doi.org/10.1016/j.abd.2019.01.006
http://www.ncbi.nlm.nih.gov/pubmed/31789253
http://doi.org/10.1186/1471-5945-4-16


J. Clin. Med. 2021, 10, 5493 10 of 10

21. Zargari, O. The prevalence and significance of fissured tongue and geographical tongue in psoriatic patients. Clin. Exp. Dermatol.
2006, 31, 192–195. [CrossRef]

22. Costa, S.C.; Hirota, S.K.; Takahashi, M.D.; Andrade, H., Jr.; Migliari, D.A. Oral lesions in 166 patients with cutaneous psoriasis: A
controlled study. Med. Oral Patol. Oral Cir. Bucal. 2009, 14, e371–e375. [PubMed]

23. Costa, A.A.; Cota, L.O.M.; Mendes, V.S.; Oliveira, A.M.S.D.; Cyrino, R.M.; Costa, F.O. Impact of oral lesions on the quality of life
of psoriatic individuals: A case-control study. Oral Dis. 2020, 25, 2827–2836. [CrossRef]
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