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ABSTRACT

Objective: Sodium Lauryl Sulfate (SLS), a synthetic detergent commonly used in toothpaste, has been implicated in various studies as a cause or
trigger of Recurrent Oral Ulcers (ROU). This study aimed to assess the efficacy of SLS-free toothpaste recommendations in pediatric cases with
isolated ROU and Behget Disease (BD). As a secondary aim, we also evaluated whether BD developed during the follow-up of cases with ROU.

Method: This is a retrospective cohort study. Patients who received SLS-free oral care recommendations due to ROU or BD and had at least six
months of follow-up data were included between February 2023 and August 2023. The clinicians did not recommend specific brands for the SLS-
free oral care products. The follow-up parameters included the visual analog scale (VAS, 0-10), the total number of attacks over three months, the
average number of ulcers per attack, and the average duration.

Results: The follow-up data included 78 patients with ROU and 14 patients diagnosed with BD. The mean follow-up duration was 23 + 7 months.
None of the patients referred for ROU developed BD during the follow-up. The initial VAS scores, number of attacks, number of ulcers per attack,
and attack duration were higher in BD patients than in ROU patients. During the follow-up visit after initiating SLS-free toothpaste (at least three
months), 38 (48.7%) ROU patients reported lower VAS scores. Six patients with BD reported a decrease in the frequency of attacks. However, there
were no statistically significant differences between the baseline and 6-month data regarding the number of ulcers, VAS scores, number of attacks,
or attack duration.

Conclusion: SLS-free toothpaste could be a good recommendation for ROU cases. Although our limited number of BD cases did not yield statistically
significant results, as previously mentioned, some patients reported lower pain scores and fewer attacks.
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INTRODUCTION thereby affecting quality of life. The etiology of ROU

has not yet been clarified. Immune issues, vitamin
Recurrent oral ulcer (ROU) is the most common

inflammatory disease of the oral mucosa, affecting 5%-
25% of the pediatric population.? It is characterized
by one or more painful ulcers covered with a white or
grayish pseudomembrane and surrounded by a well-
defined erythematous halo. These ulcers typically heal referral to pediatric rheumatology clinics because it can be
spontaneously within 4-7 days.2 However, their painful a symptom of rheumatologic diseases like Behget’s disease
nature can impair speaking, swallowing, and chewing, (BD) and Periodic Fever, Aphthous Stomatitis, Pharyngitis,

deficiencies, stress, local trauma, infections, and diet are
implicated in its etiology.> The high prevalence of ROU
in the parents of children with ROU suggests a potential
genetic predisposition. ROU is also a common reason for
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and Cervical Adenitis (PFAPA) syndrome. Increasing shared
single nucleotide polymorphisms (SNPs) in ROU, PFAPA,
and BD indicate that some cases may be on a shared
spectrum.* Although variable rates have been reported
in the literature, recurrent oral aphthae in BD have been
reported with a rate of 97%.° However, ROU is rarely caused
by underlying BD, and PFAPA is distinguished from isolated
ROU by its characteristic features.

Sodium Lauryl Sulfate (SLS), a synthetic detergent commonly
used in toothpaste, has been implicated in various studies
as a cause or trigger of ROU.® It is thought to increase the
penetration of exogenous antigens into the oral mucosa
by affecting the barrier function.” It is also known to cause
contact dermatitis by increasing epidermal water loss. The
literature contains conflicting results from studies evaluating
the frequency of ROU with SLS-free toothpaste. However,
the efficacy of SLS-free toothpaste recommendations has
yet to be evaluated in BD. In this study, we aimed to assess
the efficacy of SLS-free toothpaste recommendations in
pediatric cases with isolated ROU and BD. As a secondary
aim, we also evaluated whether BD developed during the
follow-up of cases with ROU.

MATERIAL AND METHODS

This study is a retrospective cohort analysis. Patients
who received SLS-free oral care recommendations due
to ROU or BD and had at least six months of follow-up
data were included between February 2023 and August
2023. BD patients met the PEDBD (Pediatric Behget'’s
Disease Criteria)® and ICBD® (International Criteria for
Behget’s Disease). Before diagnosing recurrent oral ulcers
(ROU), the following conditions were excluded based
on clinical examination, patient history, or laboratory
tests: (Immunological deficiencies, hormonal disorders,
hematological deficiencies,  trauma, medications,
microorganisms, oral streptococci, helicobacter pylori (H.
pylori), herpes viruses). The clinicians did not recommend
specific brands for the SLS-free oral care products.
Patients with ROU who simultaneously started vitamin
replacement therapy due to deficiencies were excluded.
Additionally, cases in which patients had never brushed
their teeth or brushed irregularly were excluded. Only
BD patients received colchicine treatment. No other
medication was used in both groups. Those who had a
simultaneous colchicine dose adjustment or were initiated
on immunosuppressive therapy to their treatment were
excluded. Incomplete patients were excluded from the
study. The follow-up parameters included the visual analog
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scale (VAS, 0-10), the total number of attacks over three
months, the average number of ulcers per attack, and the
average duration. The follow-up frequency for patients with
BD was every three months. Patients with ROU had follow-
up visits every three months. The aim was to evaluate the
baseline and 6th-month data for patients with BD and the
baseline, 3rd-month, and 6th-month data for patients with
ROU.

Statistical analyses were conducted using IBM SPSS Statistics
for Windows, Version 26.0, and JASP Version 0.18.3.
The normality of the data was assessed using graphical
methods, the Shapiro-Wilk test, and the Kolmogorov-
Smirnov test, while Levene’s test was used to determine
the homogeneity of variances. Non-parametric tests were
utilized for non-normally distributed data. Descriptive
statistics included median and interquartile range (IQR)
for continuous variables and frequency and percentage for
categorical variables. The Mann-Whitney U test compared
two independent groups, the Wilcoxon signed-rank test
compared baseline and follow-up measurements in the
same sample, and the Friedman test evaluated more than
two related groups. Post-hoc analyses, employing the
Wilcoxon signed-rank test with Bonferroni correction, were
conducted when the Friedman test indicated significant
differences. A significance level of p<0.05 was used for all
statistical analyses. The Ethics Committee approved the
study, and written informed consent was obtained from the
patients or parents per the Helsinki Declaration.

RESULTS

The follow-up data included 78 patients with ROU and 14
patients with BD. Among the ROU patients, 35 (44.9%) were
female. The mean age at presentation was 9.1 + 3.4 years.
Among the patients diagnosed with BD, nine were male,
and five were female. The mean age was 13 + 3.7 years.
All patients had oral aphthae, genital aphthae, and skin
findings (erythema nodosum), with no additional findings.
The minimum follow-up duration was nine months, and the
maximum was 37 months. None of the patients referred
for ROU developed BD during the follow-up. The initial VAS
scores, number of attacks, number of ulcers per attack, and
attack duration were higher in BD patients than in ROU
patients (Table 1, Figure 1).

During the follow-up visit after initiating SLS-free toothpaste
(at least three months), 38 (48.7%) ROU patients reported
reduced VAS scores. Additionally, 42 (53.8%) patients had
fewer attacks over the three months. The decrease in
VAS scores and attacks in the third month was statistically
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Table 1. The patients' initial VAS scores, frequency of attacks, number of ulcers per attack, and duration of each attack
Variable Group n Mean Rank / P-value
Visual Analog Scale ROU 78 41.46
BD 14 74.57
p <0.001*
Number of Episodes ROU 78 41.26
BD 14 76.68
p <0.001*
Number of Ulcers ROU 78 43.75
BD 14 61.82
p =0.014*
Duration of Episode ROU 78 43.71
BD 14 62.04
p=0.013*
ROU: recurrent oral ulcers; BD: Behget disease
Median
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Figure 1. The patients’ initial VAS scores, frequency of attacks, number of ulcers per attack, and duration of each attack

ROU: recurrent oral ulcers; BD: Behget disease

significant. In contrast, the average number of ulcers
per attack and the attack duration remained unchanged
(Table 2, Figure 2).

Twenty-nine patients were lost to follow-up the 6-month
follow-up after the initial change. Of these, 15 patients
reported reductions in VAS scores and the number of

attacks at the 3-month follow-up. Five patients had a
reduction in VAS scores, while nine patients showed no
decrease in either attack frequency or VAS scores. Of the 49
patients with follow-up data, 13 experienced a reduction
in VAS scores during the follow-up despite no reduction
in the first three months. Six patients reported lower VAS
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Table 2. Baseline and 3-month parameters of patients with recurrent oral aphthae
Variable Group n IQR Mean + SD p-value
Visual Analog Scale | SLS Paste 78 5(3-6) 499 +1.82 <0.01%*
SLS-free Paste 78 2 (3-5) 3.78+1.95
Number of Episodes | SLS Paste 78 2 (2-3) 2.38+1.02 <0.01*
SLS-free Paste 78 2 (1-3) 1.87 £0.97
Number of Ulcers SLS Paste 78 3(2-4) 2.97 £0.91 0.483
SLS-free Paste 78 3(3-4) 3.14 £ 0.87
Duration of Episode | SLS Paste 78 7 (4-7) 5.88 £ 2.09 0.187
SLS-free Paste 78 5 (4-7) 5.68 £2.17
SLS: sodium lauryl sulfate
*P value was considered significant when < 0.05.
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Figure 2. Baseline and 3-month parameters of patients with recurrent oral aphthae

SLS: sodium lauryl sulfate

scores at the 6-month follow-up than the 3-month follow-
up. When comparing VAS scores at baseline, three months,
and six months, the 6-month scores were significantly
lower than the baseline scores. The number of attacks also
significantly decreased between the baseline and 6-month
follow-up data (Table 3, Figure 3). The number of ulcers per
attack and attack duration were not reassessed for these
patients.
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Six patients with BD reported a decrease in the frequency
of attacks. However, there were no statistically significant
differences between the baseline and 6-month data
regarding the number of ulcers, VAS scores, number of
attacks, or attack duration (Table 4).
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Table 3. Baseline, 3-month, and 6-month parameters of patients with recurrent oral aphthae

Variable n Friedman Pairwise Comparisons Wilcoxo.n Test p-value Bonferroni Adjusted
p-value (Wilcoxon) (wi) p-value

Visual Analog Scale |49 0.001* Baseline 99.500, 0.006a-b* 0.017 a-b*

3M 149.000 0.001a-c* 0.004 a-c*

6M 252.000 0.606b-c 1.000 b-c
Number of Episodes |49 0.016* Baseline 198.000 0.023a-b* 0.070a-b*

3M 89.000, 0.004a-c* 0.012a-c*

6M 95.500 0.160b-c 0.480b-c

M: months; a: baseline; b: 3 months; c: 6 months

Pairwise comparisons: Baseline, 3 Months, and 6 Months. Significant differences are marked with * (Bonferroni-adjusted p < 0.05). Non-significant
comparisons are also shown for completeness.

*P value was considered significant when < 0.05.
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Figure 3. Baseline, 3-month, and 6-month parameters of patients with recurrent oral aphthae

Table 4. Baseline and 6-month data on the number of ulcers, VAS scores, frequency of attacks, or attack duration in Behget's patients

Variable Group n IQR Mean = SD p-value

Visual Analog Scale SLS Paste 78 5(3-6) 499 +1.82 <0.01*
SLS-free Paste 78 2 (3-5) 3.78+1.95

Number of Episodes | SLS Paste 78 2(2-3) 2.38+1.02 <0.01*
SLS-free Paste 78 2 (1-3) 1.87 £0.97

Number of Ulcers SLS Paste 78 3(2-4) 2.97+0.91 0.483
SLS-free Paste 78 3(3-4) 3.14+0.87

Duration of Episode | SLS Paste 78 7 (4-7) 5.88+2.09 0.187
SLS-free Paste 78 5 (4-7) 5.68+2.17

SLS: sodium lauryl sulfate
*P value was considered significant when < 0.05.
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DISCUSSION

Sodium Lauryl Sulfate is a detergent and foaming agent
widely usedintoothpaste. The foam facilitates the spreading
of the toothpaste in the oral cavity and provides a sense of
cleanliness.'® SLS also serves as a plaque-cleaning agent by
loosening and emulsifying plaque deposits, which aids in
their removal and may help prevent periodontal diseases.™
Lastly, it exhibits antimicrobial effects by disrupting bacterial
cell integrity and inhibiting their metabolic activities.*?

Despitethese beneficial effects, the weakeningof membrane
integrity makes the oral mucosa more vulnerable to trauma
and irritants. This can lead to apoptosis and inflammatory
reactions.® In patients with ROU, elevated levels of pro-
inflammatory cytokines such as TNF-a, IL-1B, and IL-6 have
been observed, exacerbating the inflammatory response
and prolonging ulcer healing.'

Mouth rinses containing concentrations higher of Sodium
Lauryl Sulfate (SLS) than those found in commercially
available toothpaste have been shown to cause prolonged
burning sensations and mucosal erosion. Barkvoll and Rolla
were the first to demonstrate in the literature that using
SLS-free toothpaste significantly reduced ulcer incidence.®
In a randomized controlled trial, the use of SLS-free
toothpaste was associated with lower pain scores and ulcer
incidence; however, no changes were observed in ulcer
count or healing time.*® Another study, primarily involving
adult patients, found no benefits for any parameter.’”
However, a systematic review analyzing the results of four
studies found that SLS-free paste usage was associated
with reductions in all four parameters.®

This study is the first to evaluate the effectiveness of SLS-
free toothpaste in pediatric BD and ROU. Due to the high
prevalence of BD in Turkey, oral aphthae in pediatric cases
are a significant source of stress for families. During our
9-37-month follow-up period, patients referred for isolated
ROU did not develop other clinical features of BD. Notably,
patients with BD (though the number of observations was
limited) reported more frequent attacks, a higher number
of ulcers, and higher VAS scores.

While nearly half of the patients reported lower attack
frequency and VAS scores, the number of ulcers and the
duration of attacks did not change, suggesting that SLS
might contribute as a potential exacerbating factor in the
multifactorial process.
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CONCLUSIONS

SLS-free toothpaste may be recommended for ROU cases.
Although our limited number of BD cases did not yield
statistically significant results, as previously mentioned,
some patients reported lower pain scores and fewer
attacks. It is not a medication and is cost-effective, so
it can be tried while adhering to existing treatment
algorithms. Well-designed studies are warranted for BD
cases as well. Clinicians recommended SLS-free oral care
without endorsing a specific brand, and patients might
have eliminated other toothpaste ingredients through
different brand preferences. This was not scrutinized in
our routine evaluations. The small number of patients,
particularly in the BD cohort, might have prevented the
detection of potential clinical efficacy statistically. Due to
the retrospective nature of the study, there is a possibility
of recall bias.
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