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Abstract

Background. Systemic lupus erythematosus (SLE) is an autoimmune disease that has been linked to
the progression of periodontitis, negatively affecting patients’ quality of life. Further studies are required
to determine the correlation between these conditions and to support the incorporation of periodontal
control in patients with SLE.

Objectives. The aim of the study was to determine the association between periodontitis and the
diagnosis of SLE in adult female patients in Peru attending outpatient rheumatology consultations.

Material and methods. This cross-sectional study was conducted between July and October 2023 and
included 342 patients from the Department of Rheumatology of the Regional Teaching Hospital of Trujillo,
Peru, and Victor Lazarte Echegaray Hospital, Trujillo, Peru. Intra- and inter-rater calibration for the clinical
measurement of periodontitis yielded a « value of 0.846 in both cases. The rheumatology specialist
established the diagnosis of SLE. The x* test and binary logistic regression were used to analyze the results,
with a significance level set at p < 0.05.

Results. No association was found between periodontitis and SLE (p = 0.453). However, correlations
were noted between periodontitis and patients aged 27-59 years (p = 0.006), smoking (p = 0.035),
systemic medication use (p < 0.001), arterial hypertension (p = 0.018), and type 2 diabetes mellitus
(T2DM) (p=0.003).

Conclusions. No association was established between periodontitis and SLE. However, correlations were
observed between periodontitis and SLE in specific subgroups, including patients aged 27—59 years, non-
smokers, and those without hypertension or diabetes. Furthermore, a higher prevalence of periodontitis
was noted in older patients, smokers, those receiving systemic medication for SLE, and patients with
hypertension or T2DM.

Keywords: risk factors, systemic lupus erythematosus, autoimmune disease, periodontal disease,
periodontitis
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Highlights
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* No overall association was identified between periodontitis and systemic lupus erythematosus (SLE).

* Bivariate analysis revealed a correlation between periodontitis and SLE in specific subgroups, including
individuals aged 27-59 years, non-smokers, and those without hypertension or diabetes.

* Multivariate analysis showed a higher prevalence of periodontitis among older individuals, smokers, patients
receiving systemic therapy for SLE, and those with type 2 diabetes mellitus (T2DM) or hypertension.

Introduction

Periodontal disease is a multifactorial chronic inflam-
matory condition that represents a significant global pub-
lic health problem, as it negatively affects patients’ quality
of life! and leads to progressive destruction of the tooth-
supporting apparatus, making it a leading cause of tooth
loss.?

The global prevalence of periodontal disease ranges
from 20% to 50%.% It occurs with greater frequency and
severity in certain age groups, systemic conditions and
educational levels.* In this context, the disease produces
a systemic inflammatory burden that may influence
existing conditions such as arterial hypertension,® diabetes
mellitus, coronary heart disease,® and cerebrovascular
accidents.”

Systemic lupus erythematosus (SLE) is considered
a prototypical autoimmune disease associated with
increased disability and mortality.® It is a complex condition
that presents challenges for diagnosis and treatment,” and
is characterized by an exacerbated response of B and T
cells, as well as a loss of tolerance to autoantigens. Defective
production and clearance of antibodies, the circulation
and deposition of immune complexes in tissues, as well as
the activation of cytokines and complements contribute
to clinical manifestations ranging from mild fatigue and
joint pain to severe health damage.®

Typical manifestations of SLE include skin rash, malar
(butterfly) rash, arthritis, pleurisy, serositis, alopecia,
and lupus nephritis. The response to treatment is often
variable and difficult to predict, likely due to the complex
immune dysregulation involved in SLE pathogenesis.}%!!
Early diagnosis is crucial to prevent outbreaks and result-
ing tissue damage; however, delays in diagnosis remain
common.'%12

Although SLE has no cure, it can be effectively man-
aged with pharmacological therapy, with the primary
goals being the prevention of organ damage and the
reduction of secondary comorbidities.!* Recommenda-
tions for SLE management were published by the
European League Against Rheumatism (EULAR) in 2008
and updated in 2019 in collaboration with the American
College of Rheumatology (ACR) based on emerging new
data. These guidelines indicate that lupus patients can

receive hydroxychloroquine, prednisone, methotrexate,
azathioprine, mycophenolate, belimumab, rituximab, and
cyclophosphamide.!?

Oral manifestations are included among the diagnos-
tic criteria for SLE. The prevalence of xerostomia, dental
caries, mucositis, cheilitis, and oral mucosal ulceration
ranges from 81.3% to 87.5% in patients with SLE. Addi-
tionally, up to 93.8% of patients with SLE present with
periodontitis. 1>

Periodontitis and SLE have been reported to share
genetic and environmental risk factors. Systemic lupus ery-
thematosus induces an imbalance between pro-inflammatory
and anti-inflammatory cytokines, which contributes to
tissue damage. It also activates autoreactive B cells and
promotes dysregulation of other immune cells, including
macrophages, neutrophils, CD4* T cells, and dendritic
cells, which may influence the subgingival microbiota.!61”

It is estimated that at least 5 million people worldwide
are affected by lupus in some of its manifestations.!® Sev-
eral studies suggest a possible association between the
pathology of SLE and periodontal disease!*?’; however, the
available evidence remains limited. Therefore, the main
objective of this study was to determine the association
between periodontitis and the diagnosis of SLE in female
Peruvian patients, and to provide information about the
associated factors such as age group, smoking habits, use
of systemic medication for SLE, hypertension, and diabe-
tes. These findings may contribute to improving clinical
care guidelines, emphasizing multidisciplinary collabora-
tion between dentists and rheumatologists, and ultimately
enhancing the quality of life of affected patients.

Material and methods

The present cross-sectional observational study was
conducted at the Department of Rheumatology of the
Regional Teaching Hospital of Trujillo, Peru, and Victor
Lazarte Echegaray Hospital, Trujillo, Peru, between July
and October 2023.

The sample consisted of 342 patients, including 114
diagnosed with SLE and 228 with other rheumatological
diseases. The sample size was calculated using a formula
for group comparison, based on the data obtained from
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a pilot study conducted on 40 patients, using the following
parameters: nl — number of patients without SLE;
n2 — number of patients with SLE; k = 2 (number of
patients without SLE per patient with SLE); a = 0.05
(type I error); p = 0.20 (type II error, corresponding to
80% power); zq/; = 1.96 (normal value with a type I error
of 5%); zg = 0.842 (normal value with a test power of 80%);
pl = 0.526 (prevalence of periodontitis among patients
without SLE); p2 = 0.680 (prevalence of periodontitis
among patients with SLE); and &€ = 0.154 (difference in
prevalence between groups). A non-probabilistic con-
venience sampling method was used, selecting the same
number of cases from each hospital.

The study included female adults aged over 18 years
who attended outpatient consultations in the rheumatol-
ogy services of the aforementioned hospitals. Pregnant
women, hospitalized women, and those who did not agree
to participate were excluded.

The study protocol was approved by the Faculty
of Human Medicine of Antenor Orrego Private
University (Resolution No. 2598-2023-FMH-UPAO)
and the Bioethics Committee of Antenor Orrego
Private University (Resolution No. 0658-2023-UPAO),
Trujillo, Peru, as well as by the Research Committee
of the La Libertad—ESSALUD Healthcare Network (PI
No. 121 CIYE-O.C.LY. D-RALL-ESSALUD-2023) and
the Research Ethics Committee of Regional Teaching
Hospital of Trujillo, Peru (September 19, 2023). All pro-
cedures complied with the principles established in the
Declaration of Helsinki and the General Health Law
of Peru (No. 26842).

All patients were informed about the objectives of the
study and provided written informed consent prior to
participation. The diagnosis of SLE and its severity, as
well as the diagnosis of other rheumatological diseases,
were established by a rheumatology specialist based on
clinical examination, signs and symptoms, and corre-
sponding blood and urine tests, such as antinuclear
antibody (ANA), direct Coombs, anti-Smith (anti-Sm),
and DNA antibody (anti-dsDNA) tests.

Subsequently, the principal researcher evaluated the
presence of periodontitis according to the classification
of Page and Eke,*! taking into account the following criteria:
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no/mild periodontitis (=2 interproximal sites with clini-
cal attachment loss <3 mm or probing depth <4 mm);
moderate periodontitis (=2 interproximal sites with
clinical attachment loss >4 mm or >2 proximal sites with
probing depth =5 mm); and severe periodontitis (>2 inter-
proximal sites with clinical attachment loss >6 mm and
>1 interdental sites with probing depth =5 mm). To avoid
information bias, intra- and inter-rater reliability were
assessed through calibration of the principal investiga-
tor with an expert in periodontology affiliated with the
Stomatology Program at Antenor Orrego Private University.
The evaluation was conducted on 12 patients, yielding
a k value of 0.846 for both calibrations.

Statistical analysis

The obtained data was processed using the IBM SPSS
Statistics for Windows software, v. 26.0 (IBM Corp.,
Armonk, USA). The correlation between periodontitis
and SLE was determined using the y? test of indepen-
dence. In addition, associations between study variables,
adjusted for covariates, were evaluated using binary logis-
tic regression (Wald test). The level of statistical signifi-
cance was set at p < 0.05.

Results

In the present study, 342 female patients aged 18-92
years (mean (M) = 48.89; standard deviation (SD) = 16.27)
who attended the rheumatology services of the above-
mentioned hospitals between July and October 2023 were
evaluated. The prevalence of periodontitis in the study
sample was 56.7% (Table 1).

Table 2 shows the association between periodontitis and
SLE (p = 0.002). The percentage of patients with SLE who
presented with periodontitis (68.4%) was twice as high as
those without periodontitis (31.6%). When stratified by
age group, a significant association between periodontitis
and SLE was observed only in patients aged 27-59 years
(p < 0.001). Regarding smoking habits, a significant cor-
relation between periodontitis and SLE was found only
among non-smokers (p = 0.017).

Table 1. Prevalence of periodontitis among patients attending rheumatology consultations between July and October 2023, according to the Page and Eke

Regional Teaching Hospital of Trujillo |  Victor Lazarte Echegaray Hospital

classification?!

Variable
T " T S T
yes 94

550 100 585 194 567
Periodontitis
no 77 450 71 415 148 433
no/mild 142 830 132 772 275 804
Periodontitis moderate 25 146 34 19.9 58 17.0
category
severe 4 23 5 29 9 26
Total 171 1000 171 1000 342 1000




306 M.N. Bocanegra-Baez et al. Periodontitis and SLE in Peruvian patients

Table 2. Association between periodontitis and systemic lupus erythematosus (SLE) in rheumatology patients, stratified by age group and smoking status

Periodontitis

Systemic lupus

Variable

erythematosus
yes 78 684 36 316 114
Systemic lupus erythematosus no 116 50.9 112 49.1 228 9.529 0.002*
total 194 56.7 148 433 342
yes 9 429 12 57.1 21
YRSl e no 2 222 7 778 9 1.155 0282
18-26 years
total inl 36.7 19 63.3 30
yes 55 70.5 23 295 78
Age grou adults: no 59 415 83 585 142 1692 <0001%
g€ group 27-59 years ’ ’ ’ '
total 114 51.8 106 482 220
yes 14 93.3 1 6.7 15
CleErEL S no 55 714 bY) 286 77 3213 0073
>60 years
total 69 750 23 250 92
yes 22 88.0 3 12.0 25
yes no 18 783 5 21.7 23 0.267 0.605
total 40 833 8 16.7 48
Smoking habit
yes 56 629 33 371 89
no no 98 478 107 52.2 205 5.685 0.017*
total 154 524 140 476 294

* statistically significant (p < 0.05, x? test).

Table 3. Association between periodontitis and systemic lupus erythematosus (SLE) in rheumatology patients, according to systemic medication use,
hypertension and type 2 diabetes mellitus (T2DM)

Periodontitis

Systemic lupus

VEHEBIE erythematosus
yes 77 70.0 33 300 110
yes no 41 82.0 9 18.0 50 2.557 0.110
total 118 73.8 42 263 160
Systemic medication
yes 1 250 3 75.0 4
no no 75 42.1 103 579 178 0.030 0.861
total 76 41.8 106 582 182
yes 29 784 8 216 37
yes no 42 73.7 15 263 57 0.074 0.786
total 71 755 23 24.5 94
Hypertension
yes 49 63.6 28 364 77
no no 74 433 97 56.7 171 8.805 0.003*
total 123 49.6 125 504 248
yes 13 100.0 0 0.0 13
yes no 22 733 8 26.7 30 2.680 0.102
total 35 814 8 18.6 43
T2DM
yes 65 644 36 356 101
no no 94 47.5 104 525 198 7.655 0.006*
total 159 532 140 46.8 299

* statistically significant (p < 0.05, x? test).
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As shown in Table 3, no association was found between
periodontitis and SLE in patients who used medications
(p = 0.110) or in those who did not use medications
(p = 0.861). However, a significant correlation was iden-
tified between periodontitis and SLE in patients without
hypertension (p = 0.003) and in those without type 2 dia-
betes mellitus (T2DM) (p = 0.006).

Nevertheless, the associations identified through the
bivariate analysis may be influenced by confounding factors
such as age, smoking habits, medication use, and comor-
bidities. Therefore, a multivariate analysis was performed.

The multivariate binary logistic regression analysis
identified no association between periodontitis and SLE
(p = 0.453) (Table 4). However, significant differences in
the prevalence of periodontitis were observed between
older and younger adults (p = 0.006), smokers and non-
smokers (p = 0.035), patients receiving medication and
those not receiving medication (p = 0.000), hypertensive
and non-hypertensive patients (p = 0.018), and diabetic
and non-diabetic patients (p 0.003). Furthermore,
compared with their respective reference groups, the
odds of periodontitis were 4.475-, 2.601-, 19.941-,
2.072-, and 3.760-fold higher in older adults, smokers,
patients receiving medications for SLE, and those with
hypertension and diabetes, respectively.

The multivariate analysis is more robust than the bivari-
ate analyses presented in Table 2 and Table 3. As shown
in Table 4, no association between periodontitis and SLE
was observed after adjusting for age group, smoking status,
medication use, and comorbidities. Furthermore, the anal-
ysis allowed for the evaluation of the association between
these factors and periodontitis, regardless of SLE status.

Discussion

Systemic lupus erythematosus is a complex multisystem
autoimmune condition that poses different challenges
for diagnosis and treatment planning.® Some studies have
reported an association between SLE and periodontitis,
particularly in terms of pathogenesis, physiological mech-
anisms and risk factors.'®” Dentists play an important
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role in the evaluation and management of these patients,
taking into account the specific conditions associated
with the disease.??

In the present study, the bivariate analysis revealed
an association between periodontitis and the diagnosis
of SLE. Similar results have been reported by Bolstad et al.,*
Rutter-Locher et al.,?* Wu et al.,”> and Calderaro et al.¢
This may be explained by the fact that both diseases share
genetic and environmental factors, as well as similar patho-
physiological characteristics and inflammatory profiles.
In this study, the number of patients diagnosed with SLE
who presented with periodontitis was more than twice that
of those without periodontitis, which is consistent with
the findings of Bolstad et al. and Rutter-Locher et al., who
reported that the risk of developing periodontitis in patients
with SLE is approximately twice as high.232*

Regarding age groups, the association between peri-
odontitis and SLE was observed only in patients aged
27-59 years. In this regard, Bolstad et al. found that SLE
was associated with a higher risk of periodontitis in young
patients aged 20—30 years.?* On the other hand, Wu et al.
found no association between periodontitis and SLE
across age subgroups.?® The findings of the present study
may be explained by the larger proportion of adult patients
with SLE attending the rheumatology service compared
to younger and older age groups. Thus, future studies
with balanced age group distributions are necessary to
validate these findings, as the higher number of patients
aged 27-59 years may have increased the statistical power.
Furthermore, adult patients may have been under the
effect of long-term medication, which could increase
their susceptibility to periodontitis.

Regarding smoking habits, an association between
periodontitis and SLE was observed only in non-smokers.
This atypical result could be due to the small number
of smoking patients diagnosed with SLE. In this regard,
various authors, including Calderaro et al.,?® have reported
greater probing depth in smoking patients, possibly due
to alterations in gingival microbiota, immune response
and periodontal tissue repair.2® Chen et al. also reported
an association between smoking and active skin rash in
patients with SLE.?’

Table 4. Multivariate binary logistic regression analysis of factors associated with periodontitis in rheumatology patients

Systemic lupus erythematosus -0327
Age: adult 0.632
Age: older adult 1499
Smoking habit 0.956
Systemic medication 1.766
Hypertension 0.728
T2DM 1325
Constant -1.615

* statistically significant (p < 0.05); SE - standard error; OR — odds ratio.

0436
0453
0.550
0453
0.395
0.307
0.448
0.463

0.563 0453 0.721
1.944 0.163 1.882
7435 0.006* 4475
4452 0.035* 2601
- <0.001* 19.941
5.628 0.018* 2072
8.726 0.003* 3.760
12.150 <0.001* 0.199
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No association was found between periodontitis and
SLE in patients receiving pharmacological treatment for
SLE or in those not receiving treatment, which is consis-
tent with the findings of Calderaro et al.?® The pharma-
ceuticals most frequently administered to these patients
include corticosteroids, immunosuppressants and anti-
malarial agents. Evidence suggests that these drugs may
affect the periodontium due to their anti-inflammatory
and immunosuppressive properties, potentially increas-
ing susceptibility to microbial infections.?

Some studies have indicated that periodontitis is a risk
factor for the onset and progression of systemic diseases,
including cardiovascular diseases (34%), T2DM (19-33%)
and respiratory tract infections (50%).3*2 When evalu-
ating lupus patients with T2DM and hypertension,
an association was found between periodontitis and SLE
in individuals who did not present these comorbidities.
This finding may be explained by the small number
of hypertensive and diabetic patients included in the
sample. In contrast, Bolstad et al. reported an association
between periodontitis and SLE in patients with T2DM.?3
Periodontitis and T2DM have a documented bidirectional
association; furthermore, T2DM can promote the
progression of periodontitis, which is associated with
the invasion of host tissues by bacteria or degradation
products into the systemic -circulation.?*3* Further
studies with larger samples sizes are needed to clarify the
association between periodontitis and SLE in patients
with these comorbidities.

Furthermore, to strengthen the statistical analysis,
binary logistic regression was performed. The analy-
sis simultaneously evaluated multiple variables and
covariates, providing a more accurate estimate of the
probability of periodontitis and the associated factors,
in addition to determining the risk of developing
periodontitis from cofactors using odds ratios
(ORs). Based on the results, no association between
periodontitis and SLE was identified, in contrast to the
results of the 2 test. This discrepancy may be explained
by the influence of covariates in the bivariate analysis,
and lack of such influence in the multivariate model.
Due to this contradiction, further studies with larger
sample sizes and longitudinal designs are necessary to
obtain more robust conclusions. On the other hand,
the binary logistic regression analysis allowed us to
observe an association between periodontitis and
age (older adults), smoking, systemic medication use,
hypertension, and T2DM. Notably, patients receiving
medication for SLE were nearly 20 times more likely
to develop periodontitis. This finding may reflect the
effects of corticosteroids and immunosuppressants, such
as prednisone and mycophenolate mofetil, on immune
defense mechanisms in the oral cavity.®® In addition,
glucocorticoids suppress the number and function
of osteoblasts, leading to damage to bone turnover and
compromising homeostasis in the periodontium.?

M.N. Bocanegra-Baez et al. Periodontitis and SLE in Peruvian patients

Although this study included a large sample of patients,
its significant limitation is the unequal distribution
of participants across covariate categories (e.g., 48 smokers
vs. 294 non-smokers), which may have affected statistical
power. In this sense, the associations observed with these
variables should be interpreted with caution and only
serve as preliminary information for the development
of future studies.

Based on the results of this study, early diagnosis, treat-
ment and periodontal control are recommended for
patients with SLE. Future research should include larger
samples and longitudinal designs, as the cross-sectional
nature of this study does not allow for causal inference.
In addition, collaboration between rheumatologists and
periodontists is essential for the multidisciplinary man-
agement of patients with SLE. As suggested by Wu et al.,?
maintaining good periodontal health has a positive effect
on controlling SLE, especially in patients undergoing
immunosuppressive therapy, thus improving quality
of life and increasing survival rates.

Conclusions

No overall association was identified between peri-
odontitis and SLE in the sample population. However,
a correlation was observed in specific subgroups, includ-
ing patients aged 27-59 years, non-smokers, and those
without hypertension or diabetes. In addition, a higher
prevalence of periodontitis was noted in older patients,
smokers, those receiving systemic medication for SLE,
and patients with T2DM and hypertension.
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