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Abstract 

Background: Oral lichen planus (OLP) is a T-cell-mediated chronic inflammatory condition affecting 
the oral mucosa; it can present with symptoms such as a burning sensation and pain, which may 
significantly impair patients' quality of life. Zinc-L-carnosine (ZnC) is a chelated compound known 
for its anti-inflammatory properties and potential to promote mucosal repair. This study aims to 
evaluate the therapeutic efficacy of Hepilor, a zinc-L-carnosine-based mouthwash, in alleviating pain 
in patients with OLP. Materials and Methods: The study involved 19 patients with a clinical and 
histological diagnosis of symptomatic OLP. A randomized, double-blind, crossover clinical trial was 
conducted. Patients were randomly assigned to two groups that sequentially received either Hepilor 
mouthwash or placebo mouthwash for four weeks, separated by a four-week washout period. 
Patients' discomfort was assessed using the Visual Analogue Scale (VAS) for pain and the Oral Lichen 
Planus Symptom Severity Measure (LPOSSM) questionnaire at the beginning and end of each 
treatment period. Results: VAS scores decreased in the Hepilor-treated group, but not significantly. 
LPOSSM scores also did not show significant differences between the treatment groups. Conclusions: 
Although the results did not reach statistical significance, the study showed a trend toward symptom 
reduction in patients treated with zinc-L-carnosine. Further studies with larger sample sizes and 
standardized evaluation methods are needed to establish a stronger relationship between the use of 
zinc-L-carnosine and its efficacy in treating OLP. 
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1. Introduction 

Oral lichen planus (OLP) is a chronic, non-infectious inflammatory condition affecting the oral 
mucosa, characterized by erythematous lesions, papules, white plaques, and ulcerations [1,2]. 
Although not a malignant condition, OLP can cause symptoms such as burning, pain, and discomfort 
during food and beverage intake, significantly compromising patients' quality of life [3]. 

The etiology of OLP remains unknown, but it is believed to be an immune-mediated condition 
triggered by genetic factors, stress, viral infections, and hypersensitivity reactions [4]. The 
pathogenesis involves an alteration in immunoregulation, with the activation of cytotoxic T 
lymphocytes that induce apoptosis of basal keratinocytes [5]. Currently, there is no curative therapy 
for OLP, and treatment mainly aims to alleviate symptoms and prevent complications. Standard 
therapeutic options include topical application of high-potency corticosteroids, 
immunosuppressants, and laser therapy [6]. However, these treatments may be associated with side 
effects and recurrences after discontinuation. Zinc-L-carnosine is a chelated compound consisting of 
L-carnosine and zinc, which has demonstrated anti-inflammatory properties and a potential role in 
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promoting mucousal healing [7,8]. Previous studies have suggested a potential role for zinc in the 
pathogenesis and treatment of OLP, showing a correlation between serum zinc levels and disease 
severity [9,10]. 

This randomized, double-blind clinical study aims to evaluate the efficacy of Hepilor, a zinc-L-
carnosine-based mouthwash, in reducing pain and improving oral mucosal health in patients with 
OLP. 

2. Materials and Methods 

Study Design and Participants 

The study involved 19 patients with a clinical and histological diagnosis of symptomatic OLP, 
recruited from the Department of Oral Pathology and Oral Medicine and Diagnostic 
Odontostomatology at the UOC Clinical Dentistry, University of Padova. Inclusion criteria included 
symptomatic patients with OLP, while exclusion criteria excluded asymptomatic patients, patients 
receiving corticosteroids, antifungals, or laser photobiomodulation within the last 3 months, and 
patients with clinical signs of oral candidiasis. A randomized, double-blind, crossover clinical trial 
was conducted. Patients were randomly assigned to two groups that sequentially received either 
Hepilor mouthwash or placebo mothwash for four weeks, separated by a four-week washout period. 

Flow diagram of the RCT study, following the CONSORT 2010 guidelines, is presented below 
in Figure 1 [11].  

 

Figure 1. Flow diagram of the RCT study, following the CONSORT 2010 guidelines. 
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Intervention 

The Hepilor medical device mouthwash contains Zinc-L-carnosine (39.53 mg per dose), sodium 
alginate, magnesium hydroxide, glycerin, sucralose, sweet orange essential oil, flavoring agents, 
methyl-p-hydroxybenzoate, and purified water. The placebo had same composition but lacked zinc-
L-carnosine. Patients were instructed to rinse their mouths with 10 mL of mouthwash three times a 
day after meals and after oral hygiene, holding it in their mouths for at least two minutes before 
spitting it out. 

Outcome Measures 

Patients' discomfort was assessed using the Visual Analogue Scale (VAS) for pain and the Oral 
Lichen Planus Symptom Severity Measure (LPOSSM) questionnaire at the beginning and end of each 
treatment period. The VAS consists of a 10-cm straight line, where 0 represents "no pain" and 10 
represents "worst possible pain." Patients indicated their level of pain by marking a point on the line. 

The LPOSSM questionnaire evaluates the severity of OLP symptoms during the performance of 
seven daily activities (tooth brushing, eating, drinking, smiling, breathing through the mouth, 
speaking, and touching the mucosa). Each activity is rated on a scale from 0 (no discomfort) to 4 
(preventing the activity), with a total score ranging from 0 to 28 [12]. 

Statistical Analysis 

Data were analyzed using the paired Student's t-test to assess the significance of the difference 
between VAS and LPOSSM scores before and after treatment in both study phases. A one-way 
analysis of variance (ANOVA) was also conducted to investigate the effect of time and treatment on 
VAS and LPOSSM scores. 

3. Results 

The study results were collected in both Phase 1 and Phase 2 and summarized in Tables 1 and 2. 
Phase 1: in the placebo group, no statistically significant differences were observed in VAS (p = 

0.563) and LPOSSM (p = 0.051) scores before and after treatment. In the Hepilor-treated group, VAS 
scores decreased from 3.00 ± 3.13 to 1.50 ± 2.55, although not statistically significant (p = 0.067). 
Similarly, LPOSSM scores decreased from 5.20 ± 4.76 to 3.20 ± 3.85, but did not reach statistical 
significance (p = 0.082). 

Phase 2: neither the placebo nor the Hepilor group showed statistically significant differences in 
VAS (placebo: p = 0.758; Hepilor: p = 0.217) and LPOSSM (placebo: p = 0.223; Hepilor: p = 0.328) scores 
before and after treatment. 

Time Effect: the analysis of the time effect on VAS and LPOSSM scores did not show statistically 
significant differences between treatment groups during the study. All results are reported in Table 
3. 

A marked heterogeneity of the data was observed, as evidenced by the high standard deviation 
values. Data are shown in Figures 2–5. 

Table 1. Data collected in Phase 1 for VAS score and LPOSSM score. 

VAS 
Average of 
VAS0 

Standard Dev. 
of VAS0 

Average of 
VAS1 

Standard Dev. 
of VAS 1 

P VALUE 

Placebo 2,22 3,03 2,56 2,83 0,563 
Verum 3,00 3,13 1,50 2,55 0,067 

Total 2,63 3,02 2,00 2,67  
 

LPOSSM 
Average of 
LPOSSM0 

Standard Dev. 
of LPOSSM0 

Average of 
LPOSSM1 

Standard Dev. 
of LPOSSM 1 

P VALUE 

Placebo 5,44 5,68 3,56 4,07 0,051 
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Verum 5,20 4,76 3,20 3,85 0,082 

Total 5,32 5,07 3,37 3,85  

Table 2. Data collected in Phase 2 for VAS score and LPOSSM score. 

VAS 
Average of 
VAS2 

Standard Dev. 
of VAS2 

Average of 
VAS3 

Standard Dev. 
of VAS 3 

P VALUE 

Placebo 2,60 2,12 2,40 2,72 0,758 

Verum 2,00 2,07 1,38 2,07 0,217 
Total 2,33 2,06 1,94 2,44  

 

LPOSSM 
Average of 
LPOSSM2 

Standard Dev. 
of LPOSSM2 

Average of 
LPOSSM3 

Standard Dev. 
of LPOSSM 3 

P VALUE 

Placebo 4,30 4,64 3,50 3,78 0,223 
Verum 1,63 1,69 3,13 4,16 0,328 

Total 3,11 3,80 3,33 3,83  

Table 3. Results of analysis of the time effect on VAS and LPOSSM scores. 

VAS T0 (media±ds) T1 (media±ds) T2 (media±ds) T3 (media±ds) 
P VALUE 
(media±ds) 

Placebo 2,22±3,03 2,56±2,83 2,60±2,12 2,40±2,72 0,934 

Verum 3,00±3,13 1,50±2,55 2,00±2,07 1,38±2,07 0,106 

LPOSSM T0 (media±ds) T1 (media±ds) T2 (media±ds) T3 (media±ds) 
P VALUE 
(media±ds) 

Placebo 5,44±5,68 3,56±4,07 4,30±4,64 3,50±3,78 0,082 

Verum 5,20±4,76 3,20±3,85 1,63±1,69 3,13±4,16 0,171 

 

Figure 2. Histogram representing the interaction effect between time and treatment in the two groups: Group A 
which received placebo-verum in sequence (grid symbol), and group B, which received verum-placebo (dotted 
pattern). 
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Figure 3. Histogram representing the interaction effect between time and treatment with error bars indicating 
standard deviation. 

 
Figure 4. Histogram representing the interaction effect between time and treatment in the two groups: Group A, 
which received placebo-verum in order (grid symbol), and group B, which received verum-placebo (dotted 
pattern). 
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Figure 5. Histogram representing the interaction effect between time and treatment with error bars indicating 
standard deviation. 

4. Discussion 

This randomized, double-blind clinical study evaluated the efficacy of Hepilor, a zinc-L-
carnosine-based mouthwash, in reducing pain associated with OLP. Although the results did not 
reach statistical significance, a trend toward a reduction in VAS and LPOSSM scores was observed in 
the Hepilor-treated group during Phase 1 of the study. 

The crossover design adopted in this study allowed for a direct comparison of the effect of each 
treatment within the same individual, increasing statistical power and reducing the number of 
participants needed. Furthermore, the double-blind design helped minimize biases related to the 
expectations of participants and researchers [13]. 

However, the study had some limitations. First, the relatively small sample size may have 
influenced the ability to detect statistically significant differences. Additionally, the heterogeneity of 
the data, as evidenced by the high standard deviations, suggests the presence of underlying complex 
underlying factors influencing the variables under examination. 

Another limitation is the lack of measurement of serum zinc levels in patients. Since zinc plays 
a role in immunomodulation, it is possible that patients with an initial zinc deficiency may benefit 
more from treatment with zinc-L-carnosine, as it could contribute to restoring an optimal 
inflammatory response [14]. 

Furthermore, the study focused solely on the evaluation of symptoms, while other studies have 
analyzed the size of oral lesions. Assessing the extent of lesions could provide a more objective 
evaluation of the treatment's efficacy in promoting the healing of damaged mucous membranes [15]. 

Another potential limitation concerns the standardization of subjective evaluation methods. 
Although the VAS and LPOSSM questionnaires are validated tools, providing more detailed 
guidance to participants could ensure greater consistency in responses. 

Finally, the statistical approach adopted may not have been adequate to account for the 
heterogeneity of the data. The use of non-parametric tests or more sophisticated statistical models 
could yield more robust results. Despite these limitations, the study showed a trend toward symptom 
reduction in patients treated with zinc-L-carnosine during Phase 1, suggesting a potential beneficial 
effect of this compound in the treatment of OLP. 

5. Conclusions 
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In conclusion, this randomized, double-blind clinical study did not demonstrate statistically 
significant efficacy of the zinc-L-carnosine-based Hepilor mouthwash in reducing pain associated 
with OLP. However, a trend toward a reduction in VAS and LPOSSM scores was observed in the 
Hepilor-treated group during Phase 1 of the study. 

Further studies with larger sample sizes, standardized evaluation methods, and more robust 
statistical approaches could establish a stronger relationship between the use of zinc-L-carnosine and 
its efficacy in treating OLP. Additionally, it would be beneficial to investigate serum zinc levels in 
patients and evaluate the extent of oral lesions to obtain a more comprehensive assessment of the 
treatment's efficacy. 
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