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ABSTRACT

Objective: To analyze periodontal comparison between Systemic Lupus Erythematosus (SLE) subject and
healthy control. Material and Methods: This descriptive cross-sectional study included 122 subjects, 61
SLE patients and 61 healthy subjects who visited the Rheumatology Department, Dr. Saiful Anwar General
Hospital, Malang, during 2017-2018. Clinical examination of SLE was using Mexican SLE Disease Activity
Index and oral cavity conditions were assessed using the periodontal index, gingival index, calculus index,
bleeding on probing, clinical attachment loss and mobility teeth. Results: The age of SLE patients ranged
from 18-55 years old with the mean age of 29.50 + 9.57 years old. Periodontitis was higher in SLE patients
(88.5%) than healthy subjects (22.95%). In addition, periodontitis occurrence in SLE (2.66 + 1.02) was
significantly different (p<0.001) compared to healthy subjects (0.51 + 0.81). Conclusion: This study found
higher rates of periodontitis, gingivitis, bleeding on probing, clinical attachment loss, and mobility tooth
among SLE patients compared to healthy subjects. Periodontitis was also found to be higher along with
more severe SLE group.
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Introduction

Periodontal diseases are bacterial infections affecting theperiodontium and beginning from gingival
tissue. Furthermore, chronic inflammation resulting in tooth support tissue destruction. Activation of host
immune response is usually associated with bacterial, especially gram-negative. Gingivitis is characterized by
inflammation of gums without attachment loss. On another side, periodontitis is characterized by the
destruction of the hard tissue and soft connective tissue in periodontium. Periodontitis clinical appearance is
periodontal pocket formation, loss of connective tissue attachment, alveolar bone resorption, and gingival
inflammation [17.

Periodontitis started from gingival inflammation at gingival margin to irreversible damage in the
periodontium. Inflammation severity may vary among individuals based on the degree of bacterial infection
and dysregulation of host inflammatory response may substantially contribute to its extent. The periodontitis
pathway is influenced by systemic conditions from the host, including immune response, anatomical factors,
and tissue structural factors [27]. Hence, host conditions could affect periodontitis as a manifestation of certain
systemic diseases. Patients with autoimmune disease affect immune system responses resulting in changing
accumulation of immune cells, antibodies, metalloproteinase, and cytokines production in blood. Recent studies
have shown a potential correlation between periodontitis and autoimmune diseases, especially rheumatoid
arthritis and glomerulonephritis [37. One autoimmune disease that is believed as risk factor for periodontitis is
Systemic Lupus Erythematosus (SLE) [4,57.

Oral manifestation is also listed for diagnostic criteria in SLE, specifically the presence of oral ulcers.
Previous study found a prevalence of oral manifestations such as xerostomia, dental caries, mucositis, angular
cheilitis, ulceration, ranging from 81.8% to 87.5%, and 93.8% had periodontitis in SLE patients [67]. On the
other hand, it was found that 54.8% of patients had oral lesions, and 28.1% presented with ulcers [67.
Worldwide, an increase in the prevalence of periodontitis in SLE has been reported compared to healthy
subjects in several studies [7,87. However, periodontitis comparison between SLE and healthy subjects in
Indonesia was never discussed before. Therefore, the aim of this study is to compare periodontitis comparison

between SLE and healthy female subjects in Saiful Anwar Hospital, Malang, Indonesia.

Material and Methods
Ethical Clearance
This study has been approved by ethical committees from Dr. Saiful Anwar General Hospital Malang

(No. 400/120/K.8/302/2017). All subjects were required to sign inform consent.

Study Design and Sample

The design of this study was a descriptive research with a cross-sectional approach. A total of 122
patients were included in this study, 61 SLE and 61 healthy subjects.

All samples were taken from Rheumatology Department Dr. Saiful Anwar General Hospital Malang,
Indonesia. Diagnosis of SLE was done by a Rheumatologist in Internal Medicine Consultant based on the 2012
SLICC criteria. Subjects were selected by purposive sampling technique according to the inclusion criteria and
exclusion criteria that have been set. Healthy subjects are female subjects without a history of systemic disease.
Inclusion SLE criteria were female subjects, age 18-55 with a confirmed SLE diagnosis, willing to become the

subject of study, could read and write and had full consciousness. Exclusion criteria were smoking, pregnancy,
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diabetes, and another systemic disease, no past or present history of malignant disease, particularly
hematological malignancies, and patients who had hemolytic anemia or defined deficiency of vitamin B12.

In both groups, patient clinical examination of SLE severity using score Mexican SLE Disease
Activity and oral cavity were assessed. Evaluated of periodontitis was using periodontal index (PI), gingival
index (GI), clinical attachment loss (CAL), bleeding on probing (BOP), plaque index, calculus index and

numbers of mobility tooth by Periodontics.

Periodontal Index (PI)

The PI assessment was done by a WHO periodontal examining probe using Periodontal Index by
Russel [97. This index was using the entire surface of the tooth in the oral cavity. Score 0 if there is neither
overt inflammation in the investing tissues or loss of function due to destruction of supporting tissue. Score 1 if
there is an overt area of inflammation in free gingivae, which does not circumscribe the tooth. Score 2 if
inflammation completely circumscribes the tooth, but there is no apparent break in the epithelial attachment.
Score 6 if the epithelial attachment has been broken and there is a pocket (not merely a deepened gingival
crevice due to swelling in the free gingivae). There is no interference with normal masticatory function; the
tooth is firm in its socket and has not drifted. Score 8 if the tooth may be loose; may have drifted; may sound
dull on percussion with a metallic instrument; may be depressible in its socket. Total score obtained from total

findings divided by all teeth in the oral cavity [107].

Gingival Index (GI)

The severity of gingival inflammation using gingival index by Loe and Sillness. Measurements on
four sides of the gingiva including distal-vestibular papillae, edge of vestibular gingiva, the mesial-vestibular
papillae and edge of oral gingiva. Gingival index scores: 0: Normal gingiva; 1: Mild inflammation, slight
changes in color and a little edema. There is no bleeding on probing (BOP); 2: Moderate, reddish, edema and
shiny inflammation. There is a BOP; 38: Severe inflammation, redness, edema, ulceration and spontaneous
bleeding. The gingival index is obtained from the total score of each tooth divided by four sides (4) then
divided by total teeth were evaluated [117].

Plaque Index

Assessments was performed on distal, facial, mesial and lingual surfaces using a mouth glass and a
probe. The plaque index was including teeth or replace teeth with tooth restorations or crowns. Only selected
teeth can be used in this index. The examination was using six teeth, namely 16, 12, 24, 36, 32 and 44. Plaque
Index Assessment of each area was obtained by scoring values of the four surfaces of each tooth and then
dividing by four. While the Plaque Index value of each person is obtained by adding up value of each tooth
then divided by the number of teeth examined. The following are the Plaque Index assessment criteria [107: 0
= no plaque in the gingival area; 1 = thin layer of plaque attached to the edge of the gingiva and its area close
to the teeth; 2 = collection of soft deposits that are being accompanied by gingival pockets and at the edge of
the gingiva and / or adjacent to the surface of the tooth; 3 = number of soft deposits accompanied by gingival

pockets and / or on gingival edge and adjacent to the tooth surface.

Calculus Index
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Calculus was performed on certain teeth and certain surfaces of these teeth. The maxillary
examination consisted of 16 teeth on the buccal surface, 11 on the labial surface and 26 on the labial surface.
‘Whereas the mandibular consists of 36 teeth on the lingual surface, 31 teeth on the labial surface and 46 teeth
on the lingual surface: 0 = On the visible surface of the teeth, there is no calculus or extrinsic staining; 1 = a.
On the visible tooth surface, the calculus covering the tooth surface is 1/3 surface or less than 1/3 surface. b.
There are no soft debris on the surface of the teeth, but extrinsic staining that covers the surface of the tooth
partially or completely; 2 = On surface of teeth seen in calculus covering the surface is more than 1/3 of the
tooth surface, but less than 2/3 of tooth surface; 3 = On visible surface of teeth there was calculus covering

surface more than 2/3 of surface or the entire surface of tooth.

Bleeding on Probing

Bleeding on probing evaluation by Rebelo and Queiroz [117 is performed on 4 sides of the tooth
surface, mesial, distal, buccal and palatal / lingual. If bleeding is found a positive sign, get a score 1. The total
amount of bleeding on probing is divided by the number of sides examined, multiplied by 100%. Thus, each

individual could have more than 100 sides [117.

Clinical Attachment Loss and Mobility Teeth

Clinical Attachment Loss (CAL) is the distance between the cementoenamel junction (CEJ) and the
periodontal pocket base. The periodontal pocket examination uses a WHO probe; if it has a depth of more than
3.5 mm, the excess was counted as a periodontal pocket. Examination of mobility teeth using two mouth

glasses, if there was mobility more than 0 degree, the total number of teeth was calculated in each patient [117].

Statistical Analysis
The difference two groups were analyzed by Kolmogorov-Smirnoff for normality test, Independent t-
test for difference test, and Spearman/Pearson correlation test [127]. The level of significance was set at

p<0.05. Statistical analysis was done using SPSS Software, version 21 (IBM SPSS Inc., Chicago, IL, USA).

Results
A total of 122 subjects were part of this study. The characteristics of the participants are described in
Table 1. SLE patients had average ages 29.50 £ 9.57 years and healthy subjects 28.57 £ 9.33. There was no

significant difference in all characteristics among SLE and healthy subjects.

Table 1. Demographic characteristics of participants.

Variables SLE Patients Healthy Patients
N (%) N (%)

Age

18-30 Years 38 (62.3) 42 (68.8)

$1-55 Years 23 (37.7) 19 (82.2)
Ethnics

Java 49 (80.3) 50 (81.9)

Others 12 (19.7) 11(18.1)
Marital Status

Marriage 35 (57.3) 30 (49.2)

Single 26 (42.7) 31 (50.8)
Academic Degree

College Graduate 16 (26.3) 20 (82.7)
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School Graduate 45 (78.7) 41 (68.3)
Employment

Employed 20 (82.7) 18 (29.5)

Unemployed 41 (68.3) 43 (70.5)

According to the percentage of clinical features between SLE and healthy subjects (Figure 1), we
found periodontitis higher in SLE than in healthy individuals (88.50% versus 22.95%). Gingivitis was higher in
SLE than in healthy individuals (95.08% wversus 65.57%). Dental plaque was lower in SLE than in healthy
individuals (27.86% versus 68.85%). Dental calculus was also lower in SLE than in healthy participants (9.83%
versus 32.78%). Clinical Attachment Loss (CAL) was higher in SLE than in healthy individuals (88.5% versus
22.95%). The number of teeth with mobility was more elevated in SLE than in healthy subjects (59.01% versus

9.83%). Bleeding on Probing was also higher in SLE than in healthy subjects (98.44% versus 49.18%).

93.4
89.3
80.3
74.1 73.8
52.8 53.1
50.0
44.9
37.7
20.3 19.3
16.3
I 9.6
PERIODONTITIS GINGIVITIS PLAQUE CALCULUS CAL LOOSE TEETH BOP

ESLE ¥ Healthy

Figure 1. Percentage distribution of clinical characteristics between SLE and healthy subjects.

Periodontitis Comparison between two groups showed in Table 2. There was a significant difference
in periodontitis, gingivitis, CAL, mobility teeth and BOP, higher in SLE than healthy subjects (p<0.001).
Dental plaque was found significant, but lower in SLE individuals (p<0.001). Dental calculus was found a not

significant difference between SLE and healthy subjects (p=0.065).

Table 2. Periodontitis comparison between SLE patients and healthy patients.

Variables SLE Patients Healthy Patients p-value
Periodontitis 2.66 £ 1.02 0.51 £ 0.81 <0.001
Gingivitis 1.95 £ 1.02 0.83 £ 0.65 <0.001
Dental Plaque 0.58 £ 0.75 0.90 * 0.62 <0.001
Dental Calculus 0.35 £ 0.16 0.64 £ 0.56 0.065
CAL (mm) 0.75 + 0.59 0.84 + 0.55 <0.001
Mobility Teeth (N) 1.49 £ 1.77 0.14 £ 0.51 <0.001
BOP (%) 42.78 + 25.30 11.14 + 17.58 <0.001

Periodontitis comparison in SLE patients, between mild (score 2-5) and severe group (score >5), based

SLE Activity Disease Index (SLEDATI), showed in Table 3. There was a significant difference (p<0.05) between
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the mild and severe groups for periodontitis, gingivitis, dental calculus, CAL, mobility teeth and BOP.

However, there was no significant difference in dental plaque between the two groups.

Table 3. Periodontitis comparison in SLE patients with a mild and severe group.

Variables Systemic Lupus Erythematosus p-value
Mild (N=13) Severe (N=48)

Periodontitis 1.47 £ 0.92 2.98 + 1.07 <0.001
Gingivitis 1.69 + 0.85 1.79 £ 0.94 0.004
Dental Plaque 0.53 £ 0.80 0.53 £ 0.74 0.992
Dental Calculus 0.87 £ 0.60 0.67 + 0.62 0.009
CAL (mm) 0.00 % 0.00 0.83 + 0.72 0.016
Mobility Teeth (N) 23.92 £ 19.85 47.83 £ 24.33 0.002
BOP (%) 9.84 4.14 51.64 + 21.80 <0.001

Discussion

Periodontitis is a chronic disease involving the destruction of tooth supporting tissue, especially
periodontal ligament and alveolar bone. Tissue damage results in bleeding on probing, clinical attachment loss,
and mobility teeth. Periodontitis is initiated by a local accumulation of bacteria and sometimes followed by
systemic disease. In this case, SLE could worsen periodontal disease. Host response conditions in periodontitis
are influenced by bacterial invasion, inflammation responses and immune system [37.

Our results showed significant differences between SLE and health subjects in periodontitis. Previous
studied from Ruther-Locher et al. [77], Kobayashi et al. [87] and Rees et al. [147] also reported that SLE has
higher periodontitis incidence two times in another country, such as in UK, US, Japan more than healthy
subjects. Patients with SLE more likely to have periodontitis due to autoimmune conditions. But, a previous
study found no significant difference between SLE patients and healthy subjects. This condition may be due to
the small sample size, treatment factor, and another systemic disease. Between the two groups, SLE severity
also found a significant difference in periodontitis. Higher disease activity maybe had a significant role in
periodontitis higher [7,13,147.

A significant difference was not found between calculus index, suggest that in SLE patients, calculus
did not play a significant role in induction periodontitis. Moreover, plaque index was found higher in healthy
subject than SLE. Previous study did not prove a correlation with autoimmune diseases, especially SLE and
plaque [157. Association periodontitis in SLE is believed because of dysregulation immune system. Result also
a difference in BOP, CAL and mobility tooth. It indicated this periodontitis characteristic with SLE had
association and has been proven before [15,167.

Previous studies have suggested response variation is the result of the immune system in
inflammation. Polymorphisms of interleukin-1 and interleukin-6 gene were described as the first genetic
markers related to periodontitis. Genetic and gene expression studies in patients with SLE have also revealed
role of immune system and cytokines that can explain several features of clinical manifestation. Fc receptor has
an important role in the regulation of host immune response to bacterial challenge. Polymorphism this
receptor related to some autoimmune diseases including SLE [177]. Several studies point to cytokines as
important mediators associated with the pathogenesis of periodontitis. Bacterial products induce the synthesis
of inflammatory cytokines. Among various cytokines, TNF and IL-1, mediators that can potentially participate
in this process. Cytokines stimulate bone resorption by directly inducing the proliferation of osteoclast

progenitors and indirectly by stimulating the activity of mature osteoclasts [18,197.
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Theory in SLE subject believed that IL-2, as well as IL-10, TNFa, IL-17 and IL-18, levels have been
correlated with disease activity and playing a role in Th2 response. Inflammatory cytokines also appear to play
an essential role in this relationship. They are often involved in vascular process patients with SLE [20-227.
Changes in local levels of several inflammatory cytokines maybe associated with a possible role in
periodontitis. These cytokines are expressed in various cell types, including macrophages, T lymphocytes, B
lymphocytes, and dendritic cells. Studies have shown that cytokine plays a major role in the pathogenesis of
various autoimmune diseases, being strongly expressed both local and systemic in adult patients with SLE.
Cytokines serum levels were changing in adolescents with SLE compared to healthy subjectd and correlated
positively with SLEDAI index [23-257.

Another potential mechanism is the presence of changes in endothelial cells. C-reactive protein
contributes to the increasing expression of adhesion molecules cells. Its levels are elevated in patients with
periodontitis and autoantibodies directed against this protein and also increasing in SLE patients [26-287.
Elastase, an enzyme in the protease class, also appears to be involved association between periodontal disease
and SLE. The infection has been regarded as a triggering factor for autoimmune diseases. It was reported that
SLE in children and adults is triggered due to a secondary stimulus such as an infection. The infection could

induce abnormal cytokine and immune responses [29,307].

Conclusion

This study found high rates of periodontitis, gingivitis, bleeding on probing, clinical attachment loss,
and missing teeth among SLE patients compared to healthy subjects. But plaque and calculus were found
higher in healthy subjects. Periodontitis was also found to be higher along with more severe SLE. It is
recommended that further studies need to find the immune pathway between SLE and periodontitis.

Furthermore, the results could be used as information on periodontitis in SLE patients.
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