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Prevalence of oral mucosal lesions in patients
with systemic Lupus Erythematosus:
a systematic review and meta-analysis

Fei Du'?, Wanying Qian'?!, Xinna Zhang'#', Le Zhang'*" and Jianwei Shang"*

Abstract

Background Systemic lupus erythematosus (SLE) is a chronic autoimmune disease that can cause a range of
symptoms, including oral mucosal lesions (OMLs). The prevalence of OMLs in SLE patients and their associated factors
have been studied in various regions, but the results are inconsistent. This study aims to evaluate the prevalence of
OMLs in patients with SLE.

Methods Observational studies of OML prevalence in SLE patients published before 2022 were retrieved from
PubMed, Embase, Web of Science, Google Scholar, and the Cochrane Library without language restriction. The quality
of the studies was assessed using the Newcastle-Ottawa Scale (NOS) and Agency for Healthcare Research and Quality
(AHRQ).

Results Our meta-analysis included 113 studies with a total of 53,307 SLE patients. We found that the prevalence

of OMLs in SLE patients was 31% (95% Cl: 28%, 35%), with oral ulcers being present in 30% of SLE patients (95% Cl:
26%, 33%). Subgroup analysis showed that the prevalence of OMLs varied significantly by region, disease activity, and
sample size (p<0.01). However, gender and year of publication had little effect on the prevalence of OMLs (p=0.78
and 0.30, respectively). Oral ulcers were significantly associated with age of onset (p=0.02), geographic location
(p<0.01),and race (p<0.01). We also found that the prevalence of oral erythema was 9%, oral candidiasis was 9%,
petechiae was 8%, cheilitis was 6%, and white plague was 3%.

Conclusions Our analysis showed that the prevalence of OMLs varied significantly by region and disease activity,
and child-onset patients of Indian, Malay, and Caucasian descent were more likely to have oral ulcers. The high
prevalence of OML in SLE patients emphasizes the importance of regular oral examination and management in the
comprehensive care of individuals with SLE.
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Background

Systemic lupus erythematosus (SLE) is a chronic autoim-
mune disease with a poorly understood pathogenesis [1].
Genetic susceptibility, environmental triggers, and hor-
monal and sociodemographic variables may contribute to
the onset and progression of SLE [2]. The global preva-
lence of SLE varies between 13 and 7713.5 per 100,000
person-years [3].

Clinically, SLE is highly heterogeneous and its symp-
toms can be influenced by age. SLE is more common in
women of reproductive age but can develop at any age,
with 10-20% of cases occurring in children and adoles-
cents under 18 [4]. It was reported that juvenile lupus
erythematosus is far more severe than the adult variant
[5]. Up to ten years after the first diagnosis, dizziness,
and new system/organ involvement may emerge after a
protracted period of remission [5]. Late-onset SLE, which
starts after 50 years of age, accounts for 2—20% of all SLE
cases [6, 7]. Late-onset lupus typically has a gradual onset
and mild disease activity [8]. In addition, several studies
have uncovered variations in the clinical presentation
and prevalence of SLE among populations of distinct
geographic and ethnic origins. According to the studies
by Izmirly et al. [9] and Al-Arfaj et al. [10], SLE is found
in 72.8 per 100,000 people in the United States and in
19.28 per 100,000 people in Saudi Arabia. In contrast,
Africa and Ukraine have an SLE incidence of 0.3/100,000
person-years [11, 12]. This clinical heterogeneity poses
various challenges in the clinical diagnosis and treatment
of SLE.

SLE can involve multiple organs and systems, includ-
ing the skin, joints, kidneys, lungs, and central nervous
system [13]. Oral manifestations of SLE are also typical
and may include oral ulcers, honeycomb plaques, raised
keratotic plaques, nonspecific erythema, purpura, pete-
chiae, and cheilitis [14]. Oral ulcers are the most preva-
lent symptom of oral presentations, which manifest as
single or multiple pale yellow and grayish-white super-
ficial ulcers on the lips, cheeks, tongue, or palate, and
are accompanied by pain when irritated. Oral muco-
sal lesions (OMLs) make food consumption difficult
for patients and serve as a portal for bacterial invasion.
Consequently, prevention and treatment of OMLs are
essential.

Oral lesions in SLE patients are well characterized clin-
ically and histologically, but the rate of mucosal involve-
ment in SLE patients is still a matter of debate [15]. This
systematic review and meta-analysis were conducted
to evaluate the prevalence of OMLs in SLE patients by
reviewing published studies on oral mucosal involve-
ment in SLE worldwide, and to explore the difference in
the prevalence of OMLs among various subgroups of SLE
patients.
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Methods

This meta-analysis was conducted following the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement [16] (PROSPERO
registration number: CRD42022307095) [17]. Since this
is a meta-analysis of previously published studies, neither
ethical approval nor patient consent was required.

Search strategy and study selection

Studies of OML prevalence in SLE patients were searched
and retrieved from PubMed, Embase, Web of Science,
Google Scholar, and the Cochrane Library using the
search terms “Lupus Erythematosus, Systemic’, “Mouth
Mucosa’, “Oral Manifestations’, “Prevalence’, and “Epi-
demiology” The comprehensive search strategy for each
database is shown in Supplementary Table S1.

Publications that met the PECOS criteria were included
in this systematic review: Population: Males and females
without age restrictions; Exposure: Systemic lupus ery-
thematosus (diagnosed using any recognized diagnostic
criteria); Comparator: None; Outcome: Prevalence of
oral mucosal involvement; and Study design: Observa-
tional studies published before January 2022. Exclusion
criteria: (1) Participants with other autoimmune diseases
(such as pemphigoid, lichen planus, Sjogren’s syndrome,
or pemphigus); (2) Case reports, conference abstracts,
reviews, and meta-analysis; (3) Studies with uncertainty
in the prevalence of oral mucosal illness.

Duplicate records were first identified and removed,
and articles were then independently selected by two
reviewers based on the abstracts and titles retrieved from
the databases. Studies that did not meet the inclusion cri-
teria were omitted. The eligibility of full-text publications
was evaluated based on the selection criteria. A third
reviewer was consulted in cases of disagreement.

Data extraction and quality assessment

Data were extracted from the selected studies by two
researchers independently, including authors, year of
publication, country/geographic location, study design,
sample size, age, gender, prevalence of overall and partial
oral lesions, diagnostic criteria, and main conclusions.
Incompletely revealed data were calculated and aggre-
gated when necessary [18].

The quality of case-control and cohort studies was eval-
uated using the Newcastle-Ottawa Scale (NOS), which
consists of three factors, namely selection, comparability,
and outcome. If a study scores less than 5, it is deemed to
be of poor quality. Cross-sectional studies were assessed
by the 11-item Agency for Healthcare Research and
Quality (AHRQ) scale. A score of 0-3 indicates low qual-
ity, a score of 4—7 indicates medium quality, and a score
of 8-11 indicates good quality. The consensus score was
determined using the following: (1) If the scores of raters
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1 and 2 are identical, the score is used as the consensus
score; (2) If the scores of raters 1 and 2 are not equal, a
consensus score is determined through discussion; (3) If
no consensus is reached after discussion, the consensus
score is determined by a third rater, and all three raters
must agree on the final judgment [19].

Statistical analysis

Meta-analysis was performed using R4.0.2. Data with
non-normal distribution are modified to comply with or
approach normal distribution to increase the reliability
of the pooled results. Heterogeneity was analyzed using
the I? statistic [20]. When heterogeneity (P<0.1 (Q test)
and I?>50%) is present, a random effects model [21] was
used; otherwise, a fixed effects model [22] was used. The
source(s) of heterogeneity and differences in the preva-
lence of oral mucosal disorders among different groups
were determined by subgroup analysis. The effect of each
included study on the overall effect size was ascertained
by sensitivity analysis. Publication bias was assessed
using a funnel plot, and asymmetry in the funnel plot was
determined using Egger’s test [23]. A P<0.05 was consid-
ered statistically significant.

Results

Literature search results

The initial search yielded 3,739 articles, of which 99
duplicate records were removed. We examined the titles
and abstracts of 3,640 publications and excluded 26
meta-analyses and 361 reviews. A total of 3,110 articles
were excluded because they did not meet the inclusion
criteria, leaving 143 articles for full-text screening. We
further eliminated 17 articles that did not conform to
the PECOS criteria, 8 articles with ambiguous data, and
5 articles for which the full text was not available. A final
total of 113 publications were included in this systematic
review and meta-analysis. Figure 1 shows the PRISMA
flowchart for study selection.

Study characteristics

Supplementary Table S2 summarizes the characteris-
tics of the included studies. We identified 113 studies
that met the inclusion criteria, among which 57 were
conducted in various regions of Asia, including East
Asia (n=19), South Asia (n=12), West Asia (n=19),
and Southeast Asia (n=7). Additionally, 28 studies were
conducted in Europe, 13 in South America, 4 in North
America, 1 in Oceania, and 9 in Africa. One study by
Johnson included a sample population from both South
America and Europe. This systematic review involved
53,307 participants, ranging from 8 to 5,645 per study.
Age was reported in median (and/or range) in 17 studies
(median age 10.8—48 years) and in mean (range) or mean
(SD) in 70 studies (mean age 10.892-55.4 years). Twelve
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studies provided no age information, while fourteen
studies documented the prevalence of oral mucosal dis-
ease in SLE patients of various ages. Fifteen studies sepa-
rately described the prevalence of oral mucosal disease
in SLE patients of different genders. Our meta-analysis
comprised a total of 113 articles, of which only 109 arti-
cles reported on the overall prevalence of oral diseases.
However, we also included four additional articles that
reported on the prevalence of specific oral diseases, such
as oral ulcers, in our overall review. Of the 113 articles,
111 studies examined the prevalence of oral ulcers among
patients with SLE. Furthermore, our analysis also investi-
gated the prevalence of various types of oral lesions, such
as central erythema with white speckles or striae in two
articles, erythema in five articles, white plaque in four
articles, oral candidiasis in five articles, petechiae in four
articles, and cheilitis in three articles.

For the diagnosis of SLE, all studies except five [24—
28] met the American College of Rheumatology (ACR)
1997/1982 [29, 30] and/or Systemic Lupus International
Collaborating Clinics (SLICC) 2012 [31] classification
criteria for SLE or were based on clinical examination by
a qualified physician or rheumatologist.

Methodological quality

Cross-sectional studies were evaluated using the AHRQ
scale, cohort and case-control studies were assessed by
the NOS scale. Our results revealed that the overall qual-
ity of the included studies was high, with 93 studies of
moderate quality, 18 of high quality, and 2 of poor qual-
ity. The included articles consisted of 43 cross-sectional,
64 cohort, and 6 case-control studies. The results of the
methodological quality evaluation are summarized in
Supplementary Table S2.

Meta-Analysis

Overall prevalence of OMLs in SLE patients

Overall prevalence A total of 109 studies were included
in the meta-analysis of the prevalence of oral mucosal dis-
ease in SLE patients. A random effects model was used due
to high heterogeneity among studies (I>=98%, 1>=0.0300,
P=0). Our findings demonstrated that the overall preva-
lence of oral mucosal illness among SLE patients was 31%
(95% CI: 28—35%) (Fig. 2).

Subgroup analysis of OML prevalence in SLE
patients Subgroup analyses of the prevalence of OMLs
in SLE patients by gender, year of publication, region, dis-
ease state, and sample size are summarized in Supplemen-
tary Table S3.

Gender subgroups The prevalence of OMLs was 34% in
male SLE patients and 37% in female SLE patients, with no
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Fig. 1 flow diagram summarizing the study selection process

significant difference between gender (P=0.78). (Supple- and 2009, 35% between 2010 and 2015, and 31% between
2016 and 2022. These differences were not statistically sig-
nificant (P=0.30). (Supplementary Figure S3)

mentary Figure S2)

Year of publication subgroups The prevalence of OMLs
in SLE patients was 35% before 2000, 26% between 2000
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Study Events Total Proportion 95%-CI Weight
Abd EI,2021;Egypt 33 100 — 033 [0.24,043] 0.9%
Wang,W,2021;China 27 105 = 0.26 [0.18;0.35] 0.9%
Mongkoltanatus, J,2008;Thai 34 1 — 0.31 [0.22; 0.40] 0.9%
Zhao,2013;China 12 113 - ! 0.11 [0.06;0.18]  0.9%
Quevedo Mayorga,2022;Colombia 47 122 i 0.39 [0.30; 0.48] 0.9%
Lu, W,2021;China 7 125 ko 1 0.06 [0.02; 0.11 0.9%
Rasheed, A,2016;Pakistan 39 125 —— 0.31 [0.23; 0.40] 0.9%
Jeleniewicz, R,2015;Poland 43 128 - 034 [0.25; 0.42] 0.9%
Soltani,2021;Iran 15 130 - H 0.12 [0.07; 0.18] 0.9%
Mantovani, A,2010; Brazil il 141 H —i— 0.50 [0.42; 0.59 0.9%
Lim, §,2020; Malaysia 69 141 ! . 0.49 [0.40; 0.57] 0.9%
Talukdar, D,2020;India 37 145 —a 0.26 [0.19; 0.33] 0.9%
Alonso,2014;Spain 22 150 = ! 0.15 [0.09; 0.21 0.9%
Kole, A,2009;India 85 150 1 — 057 [0.48; 0.65] 0.9%
Maloney, K,2017;Jamaica 43 150 — 0.29 [0.22; 0.37] 0.9%
Manzano-Gamero,2018;Spain 58 150 e 0.39 [0.31;0.47] 0.9%
AlSaleh, J,2008;Dubai 46 151 = 0.30 [0.23;0.38] 0.9%
Umbelino Junior,2010;Brazil 10 155 - . 0.06 [0.03; 0.12] 0.9%
Joo, Y,2015;Korea 46 161 —=— 029 [0.22;036] 0.9%
Penaranda-Parada,2015;Colombia 49 170 —— 0.29 [0.22;0.36] 0.9%
Ahn,S,2020;Korea 21 171 - ! 0.12 [0.08; 0.18] 0.9%
Esquivel-Pedraza,2021;Mexico 34 181 o 0.19 [0.13; 0.25] 0.9%
Khatibi,2012;Iran 102 188 i —— 054 [0.47; 0.62] 0.9%
Lee, P,2013;Taiwan 66 189 - 0.35 [0.28:042] 0.9%
Saeed,2021;Egypt 105 189 ; —_— 0.56 [0.48.063] 0.9%
Wei, §,2018;China 36 190 = 0.19 [0.14; 0.25] 0.9%
Fonseca, R,2018;Portugal 46 204 —--! 023 [0.17; 0.29 0.9%
Fakhreldin, S,2015;Egypt 121 250 ! i 0.48 [0.42; 0.55] 1.0%
Chebbi, D,2020;Tunisia 40 253 - ! 0.16 [0.12;0.21 1.0%
Aggarwal, A,2018; India 63 273 | 023 [0.18; 0.29 1.0%
Dowaiki, S,2018;Pakistan 34 285 - I 0.12 [0.08; 0.16] 1.0%
Correa-Rodriguez,2021;Spain 145 293 \ - 0.49 [0.44; 0.55] 1.0%
Othmani, S,2002;Tunisia 46 295 - i 0.16 [0.12; 0.20] 1.0%
Pettersson, S,2012;Sweden 110 324 - 0.34 [0.29; 0.39] 1.0%
Prevete, 1,2020; Italy and Spain 90 395 = ! 0.23 [0.19; 0.27] 1.0%
Gergianaki, 1,2019;Greece 199 399 ! - 0.50 [0.45; 0.55] 1.0%
Sieiro Santos,2021;Spain 30 403 | 3§ ! 0.07 [0.05; 0.10] 1.0%
Chen, X,2019;China 44 407 - | 0.11 [0.08; 0.14] 1.0%
Budhoo, A,2017; South Africa 204 408 i - 0.50 [0.45; 0.55] 1.0%
Nazarinia, M,2008;Iran 114 410 = 028 [0.24; 0.32, 1.0%
Koh, J,2020;South Korea 145 413 - 0.35 [0.31;040] 1.0%
Fedrigo, A,2018;Brazil 190 455 . i 0.42 [0.37; 0.46] 1.0%
Aurlene, 2020;India 164 500 - 033 [0.29; 0.37] 1.0%
Fredi, M,2014; ltaly 178 540 - 033 [0.29; 0.37] 1.0%
Li, W,2017;China 94 552 = ! 017 [0.14; 0.20 1.0%
Nikolopoulos, D,2020;Greece 98 555 h 1 0.18 [0.15; 0.21] 1.0%
Stefanidou, S,2011;Greece 94 594 k3 H 0.16 [0.13; 0.19] 1.0%
Sassi, R,2017;Brazil 216 598 = 0.36 [0.32; 0.40] 1.0%
Morais, S,2017;UK 160 620 -, 0.26 [0.22; 0.29] 1.0%
Al Arfaj,2009;Saudi Arabia 244 624 . 0.39 [0.35; 0.43] 1.0%
Mok, C,2005;Hong Kong(China) and Baltimore 226 625 s 3 0.36 [0.32; 0.40] 1.0%
Teh, C,2014;Malaysia 244 633 | 0.39 [0.35; 0.42] 1.0%
Jonsen, A,2011; Sweden 218 669 k3 033 [0.29; 0.36] 1.0%
Wang, J,2007;China 113 695 = 1 0.16 [0.14; 0.19] 1.0%
Costa Pires,2021;Portugal 185 707 L 0.26 [0.23; 0.30] 1.0%
Mahmoud, G,2018;Egypt 404 770 H - 052 [0.49; 0.56] 1.0%
Hamijoyo, L,2019;Indonesia 465 813 . E 3 0.57 [0.54; 0.61 1.0%
Ambrose, N,2016;UK 294 924 - 0.32 [0.29; 0.35] 1.0%
Artim-Esen, B,2017 Turkey 161 935 = ! 017 [0.15; 0.20] 1.0%
Meyer,2020;German and French 261 990 el 0.26 [0.24; 0.29] 1.0%
Chanprapaph, K,2021;Thai 251 1006 =i 0.25 [0.22;028] 1.0%
To, C,2009;China 129 1082 1 0.12 [0.10; 0.14] 1.0%
Weckerle, C,2011;America 365 1089 s 0.34 [0.31; 0.36] 1.0%
Ramirez Gomez,2008;Latin America 506 1214 . 0.42 [0.39; 0.45] 1.0%
Alonso-Perez, E,2011;Spain 396 1413 L 3 0.28 [0.26; 0.30] 1.0%
Li, P,2013;Hong Kong 376 1928 ! 020 [0.18; 0.21] 1.0%
Li, J,2014;China 466 2104 ! 022 [0.20; 0.24] 1.0%
Cervera, R,2009;UK 275 2840 ! 0.10 [0.09; 0.1 1.0%
Mao, Y,2020;China 244 3140 1 0.08 [0.07; 0.09] 1.0%
Tejera Segura,2021;Spain 1603 3464 I 0.46 [0.45; 0.48] 1.0%
Sanchez, E,2012;America 2534 5645 H 0.45 [0.44;046] 1.0%
Chottawornsak, N., 2018;Thailand 118 377 - 031 [027;036] 1.0%
Uthman, Imad, et al,1999;Lebanon 40 100 s 0.40 [0.30; 0.50] 0.9%
Ramirez Sepulveda, Jorge |, et al,2019;Sweden 288 1226 = ! 0.23 [0.21; 0.26] 1.0%
Jasmin, R, et al 2013;Malaysia 79 155 ! —— 051 [0.43;059] 0.9%
Aleem, Aamer, et al. ,2015;Saudi Arabia 244 624 ! - 0.39 [0.35; 0.43] 1.0%
De Oliveira, Natalia Teixeira, et al.,2020; Brazil 238 559 [ 043 [0.38; 0.47] 1.0%
Alballa, S. R. ,1995;Saudi Arabia 16 87 — 0.18 [0.11; 0.28] 0.9%
Abid, N.,2013;Saudi Arabia 33 46 i — 0.72 [0.57; 0.84 0.8%
Novak, G. V., et al.,2018;Brazil 533 1555 = 0.34 [0.32;0.37] 1.0%
QAMAR, SOBIA, et al.,2021; Pakistan 56 75 — 0.75 [063;0.84] 0.9%
AL-RAWI Z,1983; Iraq 35 67 ! —a— 0.52 [0.40; 065] 0.9%
Al-Jarallah, K., et al.,1998;Kuwait 36 108 —— 033 [0.25;043] 0.9%
Antolin, J., et al.,1995; Spain 58 194 —— 0.30 [0.24;0.37] 0.9%
Mumtaz, Shamaila, et al.,2020;Pakistan 34 75 | 0.45 [0.34;057] 0.9%
Johnson, A. E., et al.,1994;Sweden/England/Brazil 62 209 —— 0.30 [0.24;0.36] 0.9%
Kudsi, Mayssoun, et al.,2021;Syria 42 60 H —i 0.70 [0.57;0.81] 0.9%
Tomic-Lucic, Aleksandra, et al.,2013;Serbia 5 60 - i 0.08 [0.03;0.18] 0.9%
Pradhan,2011;India 18 80 — 022 [0.14,0.33] 0.9%
Wang, H,2021;China 12 89 - ! 0.13 [0.07,022] 0.9%
Meyer, Ulrich, et al.,2000;German 22 46 |— 0.48 [0.33; 0.63] 0.8%
Segasothy, M,2001;Australia 6 24 I — 025 [0.10;0.47] 0.7%
Feng, H,2006;China 25 92 T 027 [0.18;0.37] 0.9%
Chen, T,2009;China 8 69 = | 0.12 [0.05;022] 0.9%
Shabana, A,2009;Egyp 12 38 — 0.32 [0.18;0.49] 0.8%
Fernandes, E,2010;;Brazil 18 26 i — 0.69 [0.48; 0.86] 0.7%
Goncalves, L,2010; Brazil 4 18 —_— 0.22 [0.06; 0.48] 0.7%
Bastug, F,2011;Turkey 8 30 —— 027 [0.12;0.46] 0.8%
Nakashima, et al.,2011;Brazil 3 14 e 0.21 [0.05; 0.51] 0.6%
Donmez, S,2012;Turkey 54 78 ! — 0.69 [058;0.79]  0.9%
Saigal, R,2012;India 37 60 | —_— 0.62 [0.48;0.74]  0.9%
Zakeri, Zahra,2012;Iran 3 13 — 023 [0.05;0.54] 0.6%
Tareen, A,2014;Pakistan 63 82 H —— 077 [0.66;0.85] 0.9%
Compagno, M,2016;Sweden 16 69 _ 0.23 [0.14:035]  0.9%
Ahadian, H,2017;Iran 3 8 B — 0.38 [0.09;0.76] 0.5%
Crincoli, V,2020; ltaly 29 55 ! —a— 053 [0.39;066] 0.9%
Kumar, P,2020;India 14 27 —a— 0.52 [0.32;071] 0.8%
Bongomin, F,2021;Uganda 23 56 e 041 [0.28; 0.55] 0.9%
Buonavoglia,2021;ltaly 6 16 —_— 038 [0.15;065] 0.7%
|

Random effects model 53134 > 0.31 [0.28; 0.35] 100.0%
Heterogeneity: 1> = 98%, t° = 0.0300, p = 0

Fig. 2 Prevalence of oral mucosal lesions among SLE patients (Forest plot of the included studies)
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Region subgroups South Asia had the highest prevalence
(42%) of OMLs in SLE patients, followed by Southeast
Asia (40%), West Asia (39%), Africa (37%), South America
(34%), North America (31%), and Europe (28%). In con-
trast, OML prevalence was lowest in East Asia (18%), with
an intermediate prevalence of 25% observed in Oceania.
The difference in OML prevalence across regions was sta-
tistically significant (P<0.01). (Supplementary Figure S4)

Disease state subgroups OMLs were significantly more
prevalent in active SLE (77%) than in inactive SLE (18%)
(P<0.01). (Supplementary Figure S5)

Sample size Of the 109 studies reviewed, 81 had a sam-
ple size of over 100, with a synthetic OML prevalence
rate of 29%, significantly lower than the rate of 40% in
the remaining 28 studies with a sample size below 100.
(P=0.01) (Supplementary Figure S6).

Sensitivity analysis We performed a sensitivity analysis
of the total OML prevalence by excluding studies indi-
vidually. We found that the removal of different studies
resulted in a comparable total detection rate, demonstrat-
ing that the results of this study were stable. (Supplemen-
tary Figure S7)

Publication Bias We generated a funnel plot to assess
publication bias. In line with Egger’s test results (t=0.89,
df=107, P=0.3734), the funnel plot of the total prevalence
of OMLs in SLE patients did not reveal marked asymme-
try, indicating that there was no significant publication
bias (Supplementary Figure S8).

Oral ulcers prevalence in SLE patients

Oral ulcers prevalence Meta-analysis of the 111 studies
that reported oral ulcers yielded a 30% overall prevalence
of oral ulcer (95% CI: 26-33%; heterogeneity: >=98%,
P<0.01; 53,124 patients), one of the studies encompassed
samples from two distinct regions, namely Europe and
South America. (Supplementary Figure S1)

Subgroup analysis of oral ulcers prevalence in SLE
patients Subgroup analysis revealed significant differ-
ences in the prevalence of oral ulcers among SLE patients
of different regions, ethnicities, and ages. Please refer to
Supplementary Table S4.

Age of onset subgroups Oral ulcers were more preva-
lent in patients with childhood-onset SLE (41%) than in
those with adult-onset (26%) and late-onset (26%) SLE.
The differences were statistically significant (P=0.02).
(Supplementary Figure S9)
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Race subgroups There were significant differences in
the prevalence of oral ulcers among different race groups
(P<0.01). Indian SLE patients had the highest prevalence
of oral ulcers (56%), followed by Malays (44%), Cauca-
sians (41%), and Africans (33%). East Asians had the low-
est prevalence of oral ulcer at 29%. (Supplementary Figure
S10)

Region subgroups Among SLE patients, the prevalence
of oral ulcer was found to be highest in South Asia (42%)
and Southeast Asia (40%), followed by South America
(35%), Africa (33%), West Asia (33%), Europe (27%), Oce-
ania (25%), East Asia (18%), and North America (16%).
(P<0.01) (Supplementary Figure S11).

Erythema

A meta-analysis of 5 studies showed that the prevalence
of Erythema in SLE patients was 9% (95% CI: 5—14%;
heterogeneity: =66%, P=0.02; 530 patients). Supple-
mentary Figure S12 provides a visual representation of
the data. Notably, the study conducted by Meyer [32]
had results that were well beyond the range of the other
investigations, which may have contributed to the het-
erogeneity. After excluding this study, the results indi-
cated a prevalence of Erythema of 7% (95% CI: 4—11%;
heterogeneity: ’=47%, P=0.13).

White plaque

A meta-analysis of four studies showed that the preva-
lence of white plaque was 3% (95% CI: 1-5%; heterogene-
ity: P=0%, P=0.84; 457 patients). (Supplementary Figure
S13)

Oral candidiasis

Based on the analysis of five studies, the prevalence of
oral candidiasis was found to be 9% (95% CI: 1—25%;
heterogeneity: F=96%, P<0.01; 469 patients), as pre-
sented in Supplementary Figure S14. It is worth noting
that the study conducted by Saeed [33] showed a preva-
lence well beyond the range of the other studies, which
could have contributed to the heterogeneity. However,
after removing this study, the prevalence of oral candi-
diasis was found to be 3% (95% CI: 1—6%; heterogeneity:
F=0%, P=0.39).

Petechiae

A meta-analysis of four studies yielded a prevalence rate
of 8% (95% CI: 5—13%; heterogeneity: 12=37%, P=0.19;
298 patients) for petechiae. (Supplementary Figure S15)

Cheilitis

A meta-analysis of three studies revealed that the prev-
alence of cheilitis was 6% (95% CI: 2—10%; 12=0%,
P=0.43; 150 patients). (Supplementary Figure S16)



Du et al. BMC Oral Health (2023) 23:1030

Central erythema with white speckles or striae

In two studies [34, 35], the presence of central ery-
thema with white speckles or striae in SLE patients was
described. Khatibi et al. [34] reported a prevalence of
13.8%, while Mayssoun [35] reported a prevalence of
11.7%.

Discussion

This is the first systematic review and meta-analysis to
evaluate the prevalence of OMLs in SLE patients. Our
study revealed that the estimated prevalence of OMLs
was 31% in SLE patients, with the majority of cases (30%)
manifesting as oral ulcers. Due to the high heterogeneity
among the included studies, our findings should be inter-
preted with caution. The heterogeneity in this study can
be attributed to geographic region, race, age of onset, dis-
ease status, and sample size.

We discovered a strong correlation between disease
activity and OMLs in this study. This is comparable to
the finding of Urman et al. [36] in which the prevalence
of OMLs was associated with increased clinical dis-
ease activity. In addition, we found that the prevalence
of OMLs was significantly different between active SLE
(77%) and inactive SLE (18%). Nevertheless, since OMLs
may be asymptomatic in patients with dormant SLE, our
findings will need to be confirmed in a larger cohort to
avoid underestimation.

The relationship between the prevalence of OMLs and
gender in SLE patients has been controversial. Wang et al.
[37] reported that the prevalence of oral ulcers was sig-
nificantly lower in female patients than in male patients
due to the influence of sex hormones, which is supported
by the findings of numerous other studies [38, 39]. How-
ever, our analysis did not find any significant difference in
the prevalence of OMLs between male (34%) and female
(37%) SLE patients, which is in line with the conclusions
of Murphy et al. [40] Therefore, further research of the
association between OML prevalence and gender in SLE
patients is warranted.

It is important to understand the clinical oral symp-
toms of systemic diseases such as SLE, since oral lesions
are a common manifestation of systemic disorders and
are frequently the only or defining marker of disease.
The prompt diagnosis of these disorders by primary care
physicians can offer patients with early access to special-
ized care before the disease progresses and causes mis-
ery, loss of productivity, and diminished quality of life.
According to the results of our subgroup analysis by year
of publication, the reported prevalence of OMLs among
SLE patients did not change significantly across differ-
ent year groups. Though, it is worth noting that 54 of the
109 included papers were published after 2016, indicat-
ing that more researchers are now focused on the preva-
lence of OMLs in SLE patients. Furthermore, our results
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showed that the prevalence of OMLs was significantly
higher in studies with a sample size below 100, suggesting
that smaller studies may overestimate the prevalence of
OMLs in SLE patients.

Regional variations in the prevalence of OML and oral
ulcers among SLE patients were evident in our subgroup
analysis, possibly attributable to genetic, environmental,
or cultural factors, as well as disparities in healthcare
access and utilization. We found that the prevalence of
oral ulcers in SLE patients was generally higher in tropi-
cal countries than in non-tropical countries, and we
speculate that this difference in prevalence may be due
to several factors. First, genetic factors play an important
role in the pathogenesis of SLE and involvement of dif-
ferent organs and tissues [41]. It has been demonstrated
that the prevalence of oral mucositis varies among SLE
patients of different races and ethnic groups [42], which
is consistent with our results. Our study revealed higher
prevalence of oral ulcers in Indians and Malays compared
to whites and blacks with SLE. This difference may be
attributed to genetic differences among ethnic groups or
even differences in living habits among regions. However,
since only three of the included studies involved Indians
[43, 44] or Malays [43, 45], further research is needed to
determine the correlation between ethnic origin and oral
ulcers in SLE patients. Second, environmental variables
may contribute to SLE and accelerate its progression. The
activity and prevalence of SLE have been reported to be
associated with UV exposure, temperature, atmospheric
pressure, mean humidity, wind speed, and precipitation
[46]. Among them, UV radiation appears to play a large
role in the development of oral ulcers. The study by Bijl
et al. [47] has revealed that UV exposure can lead to the
accumulation of apoptotic cells, which have been consid-
ered to be the major source of autoantigens in SLE [48].
Genetically susceptible individuals may produce patho-
genic antibodies that recognize self-antigens and form
antigen-antibody complexes, thereby inducing type III
hypersensitivity. This in turn induces keratinocyte degen-
eration in the basement membrane of the oral mucosa,
resulting in pathological changes in the oral mucosa
[49]. Our study indicates that regions with a tropical cli-
mate and abundant solar radiation, such as South Asia,
Southeast Asia, South America, Africa, and West Asia,
are associated with a heightened risk for oral ulcers.
These findings are consistent with Wright CY et al’s [50]
report of high UV exposure in South Africa, where the
prevalence of oral ulcers among SLE patients is as high
as 50%. Third, differences in the number of studies con-
ducted in various geographical regions may have resulted
in data heterogeneity. Extensive research has been con-
ducted in Europe, with a sample size of 16,950 subjects,
in contrast to only one study in Oceania involving 24 sub-
jects. Finally, other socioeconomic factors may also affect
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certain ethnic groups, such as access to health services
and adherence to treatment, which may significantly
affect disease progression.

While SLE predominantly affects women of reproduc-
tive age, it can also affect children and the elderly. It has
been reported that the age of onset may have a significant
impact on clinical presentation, morbidity, mortality, and
treatment response of SLE patients [51]. Our subgroup
analysis revealed that the prevalence of oral ulcer was
higher in patients with childhood-onset SLE (41%) than
in patients with adult-onset (26%) and late-onset SLE
(26%). This is similar to previous studies that reported an
11.4-37% prevalence of oral ulcers in juvenile SLE, which
is significantly higher than that in adult SLE [52, 53]. This
difference is most likely due to the more severe disease in
the adolescent population and a milder course in adults
[53, 54].

The prevalence of other oral mucosal diseases appears
to be relatively low in patients with SLE, with all rates
seemingly below 10%. Specifically, white plaque has a
prevalence of 3%, cheilitis 6%, petechiae 8%, and oral
candidiasis and erythema both have a prevalence of 9%.
After excluding studies with high heterogeneity, the prev-
alence of candidiasis was found to be 3% and the rate of
erythema was found to be 7%. However, due to the lim-
ited number of studies included in the meta-analysis, fur-
ther research is still required.

There are several limitations to this study. Although
the studies included in this review provided diverse sam-
ples from 6 continents, it may be inaccurate to assume
that the prevalence of oral involvement in SLE patients
observed here can be extrapolated worldwide. Access
to dentists and dermatologists who normally diagnose
and treat SLE patients is limited in certain regions of
the world, which impedes the collection of exhaustive
epidemiological data. Since most studies only discussed
the prevalence of oral ulcers, it would be misleading to
assume that the data represent the prevalence of all oral
mucosal disorders. Moreover, several of the investiga-
tions were cross-sectional. Oral signs may not have been
apparent at the time of data collection due to the varia-
tion in SLE severity at the time of onset and the huge het-
erogeneity in treatment response. Therefore, longitudinal
investigations are important to offer more insight into
the prevalence of oral symptoms of SLE across different
disease stages.

Conclusion

Current evidence suggests that there is a 31% overall
prevalence of oral mucosal involvement in SLE patients.
Despite the significant heterogeneity among studies,
individuals of Indian, Malay, and Caucasian descent who
reside in tropical areas and experience childhood ill-
nesses have a higher likelihood of developing oral ulcers.
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Given that nearly one-third of SLE patients exhibit
OMLs, physicians need to be familiarized with the SLE-
related signs for early diagnosis and proper management
of patients.

List of abbreviations

OMLs  Oral mucosal lesions

SLE Systemic lupus erythematosus

NOS Newcastle-Ottawa Scale

AHRQ  Agency for Healthcare Research and Quality

ACR The American College of Rheumatology
SLICC  Systemic Lupus International Collaborating Clinics

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512903-023-03783-5.

[ Supplementary Material 1 J

Acknowledgements
Not applicable.

Author contributions

Fei Du conceived of the presented idea, developed the theory, performed
the computations, and wrote the original draft. Wanying Qian verified the
analytical methods, prepared Figs. 1 and 2, and revised the manuscript. Xinna
Zhang collected and curated the data, and contributed to the methodology.
Le Zhang provided the study materials and resources, and supervised the
project. Jianwei Shang reviewed and edited the manuscript. All authors gave
final approval of the version to be published.

Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Data Availability
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Received: 14 June 2023 / Accepted: 15 December 2023
Published online: 21 December 2023

References

1. Fava A, Petri M. Systemic Lupus Erythematosus: diagnosis and clinical man-
agement. J Autoimmun. 2019;96:1-13.

2. Lau G Yin G, Mok M. Ethnic and geographical differences in systemic Lupus
Erythematosus: an overview. Lupus. 2006;15:715-9.

3. Grennan D, Bossingham D. Systemic Lupus Erythematosus (SLE): different
prevalences in different populations of Australian aboriginals. Aust N Z J Med.
1995;25:182-3.

4. Rovensky J, Tuchyriova A. Systemic Lupus Erythematosus in the elderly.
Autoimmun Rev. 2008;7:235-9.

5. Nalbanti P, Stefanidou S, Alfantaki S, Siamopoulou A, Trachana M, Prat-
sidou-Gertsi P. A 5-year multicenter comparative study between patients


https://doi.org/10.1186/s12903-023-03783-5
https://doi.org/10.1186/s12903-023-03783-5

Du et al. BMC Oral Health

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

(2023) 23:1030

with juvenile and adult-onset systemic Lupus Erythematosus. Pediatriki.
2012:72-85.

Boddaert J, Amoura Z, Wechsler B, Godeau P, Piette J-C. Late-onset systemic
Lupus Erythematosus: a personal series of 47 patients and pooled analysis of
714 cases in the literature. Med (Baltim). 2004;83:348-59.

Appenzeller S, Pereira D, Costallat L. Greater accrual damage in late-onset
systemic Lupus Erythematosus: a long-term follow-up study. Lupus.
2008;17:1023-8.

Font J, Pallares L, Cervera R, Lopez-Soto A, Navarro M, Bosch X, et al. Systemic
Lupus Erythematosus in the elderly: clinical and immunological characteris-
tics. Ann Rheum Dis. 1991,50:702-5.

Izmirly PM, Parton H, Wang L, McCune WJ, Lim SS, Drenkard C, et al. Preva-
lence of systemic Lupus Erythematosus in the United States: estimates from
a meta-analysis of the Centers for Disease Control and Prevention National
Lupus Registries. Arthritis Rheumatol. 2021,73:991-6.

Al-Arfaj AS, Al-Balla SR, Al-Dalaan AN, Al-Saleh SS, Bahabri SA, Mousa MM, et
al. Prevalence of systemic Lupus Erythematosus in central Saudi Arabia. Saudi
Med J. 2002,23:87-9.

Taylor H, Stein C. Systemic Lupus Erythematosus in Zimbabwe. Ann Rheum
Dis. 1986;45:645-8.

Nasonov E, Soloviev S, Davidson J, Lila A, Ivanova R, Togizbayev G, et al. The
prevalence and incidence of systemic Lupus Erythematosus (SLE) in selected
cities from three Commonwealth of Independent States countries (the Rus-
sian Federation, Ukraine and Kazakhstan). Lupus. 2014;23:213-9.

Cassidy JT, Petty RE, Laxer RM, Lindsley CB. Textbook of pediatric rheumatol-
ogy E-Book. Elsevier Health Sciences; 2010.

Chi AC, Neville BW, Krayer JW, Gonsalves WC. Oral manifestations of systemic
Disease. Am Fam Physician. 2010;82:1381-8.

Schigdt M. Oral manifestations of Lupus Erythematosus. Int J Oral Surg.
1984,13:101-47.

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al.
The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. Int J Surg. 2021;88:105906.

WY FD. Q. Prevalence of oral mucosal lesions in patients with systemic Lupus
Erythematosus: a systematic review and meta-analysis.PROSPERO 2022
CRD42022307095. 2022. https://www.crd.york.ac.uk/prospero/display_record.
php?ID=CRD42022307095.

Wan X, Wang W, Liu J, Tong T. Estimating the sample mean and standard
deviation from the sample size, median, range and/or interquartile range.
BMC Med Res Methodol. 2014;14:1-13.

Cumpston M, Li T, Page MJ, Chandler J, Welch VA, Higgins JP et al. Updated
guidance for trusted systematic reviews: a new edition of the Cochrane
Handbook for Systematic Reviews of Interventions. Cochrane Database Syst.
Rev. 2019;2019.

McGuinness LA, Higgins JP. Risk-of-bias VISualization (robvis): an R package
and Shiny web app for visualizing risk-of-bias assessments. Res Synth Meth-
ods. 2021;12:55-61.

DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials.
1986;7:177-88.

Mantel N, Haenszel W. Statistical aspects of the analysis of data from retro-
spective studies of Disease. J Natl Cancer Inst. 1959,22:719-48.

Egger M, Smith GD, Schneider M, Minder C. Bias in meta-analysis detected by
a simple, graphical test. BMJ. 1997,315:629-34.

Costa Pires T, Caparros-Ruiz R, Gaspar P, Isenberg DA. Prevalence and out-
come of thrombocytopenia in systemic lupus erythematous: single-centre
cohort analysis. Clin Exp Rheumatol. 2021,39:601-5.

Gongalves LM, Bezerra Junior JR, Cruz MC. Clinical evaluation of oral lesions
associated with dermatologic Diseases. An Bras Dermatol. 2010;85:150-6.
Ahadian H, Ardakani T, Zahmati A, Owlia M, Zokaee H. Oral and Temporoman-
dibular Joint Signs and symptoms in new cases of autoimmune connective-
tissue Diseases before the treatment onset. Ann Dent Spec Vol. 2017;5:146.
CrincoliV, Piancino MG, lannone F, Errede M, Di Comite M. Temporomandibu-
lar disorders and oral features in systemic Lupus Erythematosus patients: an
observational study of symptoms and signs. Int J Med Sci. 2020;17:153.
Buonavoglia A, Leone P, Prete M, Solimando AG, Guastadisegno C, Lanave G,
et al. Epstein-Barr Virus in Salivary samples from systemic Lupus Erythemato-
sus patients with oral lesions. J Clin Med. 2021;10:4995.

Hochberg MC. Updating the American College of Rheumatology revised cri-
teria for the classification of systemic Lupus Erythematosus. Arthritis Rheum.
1997,40:1725.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

5T

52.

53.

Page 9 of 10

Tan EM, Cohen AS, Fries JF, Masi AT, Mcshane DJ, Rothfield NF, et al. The 1982
revised criteria for the classification of systemic Lupus Erythematosus. Arthri-
tis Rheum. 1982;25:1271-7.

Petri M, Orbai AM, Alarcdn GS, Gordon C, Merrill JT, Fortin PR, et al. Derivation
and validation of the systemic Lupus International collaborating clinics
classification criteria for systemic Lupus Erythematosus. Arthritis Rheumatol.
2012;64:2677-86.

Meyer U, Kleinheinz J, Handschel J, Kruse-L&sler B, Weingart D, Joos U. Oral
findings in three different groups of immunocompromised patients. J Oral
Pathol Med. 2000;29:153-8.

Saeed HM, Amr EM, Rezk ARL, Abd Elmoneim W. Prevalence of oral manifes-
tations in patients with Lupus Erythematosus in a sample of the Egyptian
population: a hospital based cross-sectional study. F1000Res. 2021. 10.
Khatibi M, Shakoorpour A, Jahromi ZM, Ahmadzadeh A. The prevalence of
oral mucosal lesions and related factors in 188 patients with systemic Lupus
Erythematosus. Lupus. 2012,21:1312-5.

Kudsi M, Nahas LD, Alsawah R, Hamsho A, Omar A. The prevalence of oral
mucosal lesions and related factors in systemic Lupus Erythematosus
patients. Arthritis Res Ther. 2021;23:1-5.

Urman JD, Lowenstein MB, Abeles M, Weinstein A. Oral mucosal ulceration in
systemic Lupus Erythematosus. Arthritis Rheum. 1978,21:58-61.

Wang W, Gao H. The combined detection of autoantibody characteristics in
systemic Lupus Erythematosus. Am J Trans| Res. 2021;13:7242.

Kuhn A, Bonsmann G, Anders H-J, Herzer P, Tenbrock K, Schneider M. The
diagnosis and treatment of systemic Lupus Erythematosus. Dtsch Arzteblatt
Int. 2015;112:423.

Wise LM, Stohl W. The safety of belimumab for the treatment of systemic
Lupus Erythematosus. Expert Opin Drug Saf. 2019;18:1133-44.

Murphy G, Isenberg D. Effect of gender on clinical presentation in systemic
Lupus Erythematosus. Rheumatology. 2013;52:2108-15.

Nath SK, Kilpatrick J, Harley JB. Genetics of human systemic Lupus Erythema-
tosus: the emerging picture. Curr Opin Immunol. 2004;16:794-800.

Tikly M, Navarra SV. Lupus in the developing world-is it any different? Best
Pract Res Clin Rheumatol. 2008;22:643-55.

Jasmin R, Sockalingam S, Cheah T, Goh K. Systemic Lupus Erythematosus in
the multiethnic Malaysian population: Disease expression and ethnic differ-
ences revisited. Lupus. 2013;22:967-71.

Budhoo A, Mody G, Dubula T, Patel N, Mody P. Comparison of ethnicity,
gender, age of onset and outcome in South africans with systemic Lupus
Erythematosus. Lupus. 2017,26:438-46.

Teh C, Ling G, Aishah WS. The Sarawak lupus cohort: clinical features and
Disease patterns of 633 SLE patients in a single tertiary centre from East
Malaysia. Rheumatol Int. 2015;35:153-7.

Pan Q, Chen J,Guo L, Lu X, Liao S, Zhao C, et al. Mechanistic insights into
environmental and genetic risk factors for systemic Lupus Erythematosus.
Am JTransl Res. 2019:11:1241.

Bijl M, Reefman E, Limburg PC, Kallenberg CG. Inflammatory clearance of
apoptotic cells after UVB challenge. Autoimmunity. 2007;40:244-8.

Munoz LE, van Bavel C, Franz S, Berden J, Herrmann M, Van Der Vlag J.
Apoptosis in the pathogenesis of systemic Lupus Erythematosus. Lupus.
2008;17:371-5.

Zharkova O, Celhar T, Cravens PD, Satterthwaite AB, Fairhurst A-M, Davis LS.
Pathways leading to an immunological Disease: systemic Lupus Erythemato-
sus. Rheumatology. 2017;56:155-i66.

Wright CY, Norval M. Health risks associated with excessive exposure to solar
ultraviolet radiation among outdoor workers in South Africa: an overview.
Front Public Health. 2021;9:678680.

Sousa S, Gongalves M, Inés L, Eugénio G, Jesus D, Fernandes S, et al. Clinical
features and long-term outcomes of systemic Lupus Erythematosus: com-
parative data of childhood, adult and late-onset Disease in a national register.
Rheumatol Int. 2016;36:955-60.

Tarr T, Dérfalvi B, Gyori N, Szanto A, Siminszky Z, Malik A, et al. Similarities
and differences between pediatric and adult patients with systemic Lupus
Erythematosus. Lupus. 2015;24:796-803.

Choi J, Park D, Kang J, Yim Y, Lee K, Lee J, et al. Comparison of clinical and
serological differences among juvenile-, adult-, and late-onset systemic
Lupus Erythematosus in Korean patients. Lupus. 2015;24:1342-9.


https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022307095
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022307095

Du et al. BMC Oral Health (2023) 23:1030 Page 10 of 10

54.  Amaral B, Murphy G, loannou Y, Isenberg DA. A comparison of the outcome

H V)
of adolescent and adult-onset systemic Lupus Erythematosus. Rheumatology quHSher s Note ) o o
(Oxford). 2014:53:1130-5. Springer Nature remains neutral with regard to jurisdictional claims in

published maps and institutional affiliations.



	﻿Prevalence of oral mucosal lesions in patients with systemic Lupus Erythematosus: a systematic review and meta-analysis
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Search strategy and study selection
	﻿Data extraction and quality assessment
	﻿Statistical analysis

	﻿Results
	﻿Literature search results
	﻿Study characteristics
	﻿Methodological quality
	﻿Meta-Analysis
	﻿Overall prevalence of OMLs in SLE patients
	﻿Overall prevalence
	﻿Subgroup analysis of OML prevalence in SLE patients
	﻿Gender subgroups
	﻿Year of publication subgroups
	﻿Region subgroups
	﻿Disease state subgroups
	﻿Sample size
	﻿Sensitivity analysis
	﻿Publication Bias



	﻿Oral ulcers prevalence in SLE patients
	﻿Oral ulcers prevalence
	﻿Subgroup analysis of oral ulcers prevalence in SLE patients
	﻿Age of onset subgroups
	﻿Race subgroups

	﻿Erythema
	﻿White plaque
	﻿Oral candidiasis
	﻿Petechiae
	﻿Cheilitis
	﻿Central erythema with white speckles or striae
	﻿Discussion
	﻿Conclusion
	﻿References


