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Abstract 

 The objective of this study is to assess the efficacy of topical 

Vitamin D derivative compared to topical retinoids in treating oral premalignant 

lesions, such as oral leukoplakia and oral lichen planus. The evaluation focused 

on the changes in clinical scores and salivary MMP-9 levels measured by 

ELISA. Results showed that 80% of cases in the Vitamin D derivative group 

and 70% of cases in the retinoids group were clinically improved after 4 weeks 

of therapy.There was a statistically significant difference in terms of the 

reduction in MMP-9 level before and after treatment with Vitamin D derivative 

more than retinoids, with a p-value of 0.01405. This investigation provides 

more evidence to support the idea that Vitamin D derivative may serve as a 

viable alternative to retinoids in the treatment of premalignant lesions 

depending on the significant impact of Vitamin D derivative in reducing 

salivary MMP-9 levels. 

Keywords: vitamin DDerivatives, vitamin A Derivatives, Potentially Malignant 
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Introduction  

  Some potentially malignant lesions (PMLs), like leukoplakia, erythroplakia, lichen planus, and oral 

submucous fibrosis, can show up before oral cancer does. The most common potentially cancerous 

abnormality in the oral cavity is leukoplakia. Oral lichen planus (OLP) is a prevalent mucocutaneous 

illness characterized by T cell-mediated inflammation, the cause of which is still unclear (Nogueira et 

al., 2015;Warnakulasuriya et al., 2021) 

  Matrix metalloproteinase 9 (MMP-9) is an enzyme that relies on zinc to break down 

collagen type IV which is considered as a key component of the basement membrane. MMP-9 plays 

an important role in tumor biology. Originally, it was thought that the primary function of MMPs was 

to assist in the degradation of physical barriers, such as the disintegration of the basal membrane. 

Nevertheless, there is evidence indicating that MMPs play a multifaceted role in the process of 

metastasis. This includes their involvement in tumor-induced angiogenesis, tumor invasion, and the 

formation of metastatic foci in secondary locations (Bahar-Shany et al., 2010; Dutta et al., 2010; 

Meephansan et al., 2012; Reunanen andKähäri2013; Nogueira et al., 2015).  

  Oral squamous cell carcinoma (OSCC) is a major consequence of the course and 

prognosis of OLP. This drove the World Health Organization (WHO) to designate OLP as a 

potentially malignant lesion. Hence, a significant result in the management of both oral leukoplakia 

and OLP is the mitigation of the likelihood of malignant transformation (Brouns et al., 2013; 

Warnakulasuriya et al., 2021). 

Studies have documented elevated MMP-9 expression in OSCC as well as in the progression of oral 

leukoplakia and OLP towards malignancy. MMP-9 has been extensively investigated as a possible 

cancer biomarker in OSCC, as documented by several studies (Chen et al., 2008; Stott-Miller et al., 

2011; Meephansan et al., 2012; Reunanen andKähäri2013).  

  Topical retinoids ability to reduce keratinization and modulate the immune system 

has led them to be used in treating both human oral leukoplakias and OLP. Researchers have attributed 

their effectiveness against cancer to their capacity to alter differentiation, apoptosis, proliferation, and 

MMP expression and activity (Chen et al., 2022). Several normal and malignant cell types have 

demonstrated the antiproliferative and pro-differentiating effects of vitamin D3 and its analogs. 

Additionally, vitamin D derivativehas the ability to reduce the harmful effects by decreasing the levels 

of MMP-9 (Bahar-Shany et al., 2010, Bikle 2021). Umehara et al. (2023) have investigated the effects 

of calcitriol, activated Vitamin D3, in the management of certain cutaneous disorders characterized by 

dysfunctional skin barriers. Thus, the objective of this study is to assess the efficacy of topical Vitamin 

D derivative compared to topical retinoids in treating oral premalignant lesions, such as oral 

leukoplakia and oral lichen planus depending on the changes in clinical scores and salivary MMP-9 

levels. 

 

Materials and Methods 

 It is a double-blinded randomized controlled trial. Neither the participants nor the 

researchers knew which treatment they were using. The proposal of the study was approved by the 

scientific and ethical committees of the Faculty of Oral and Dental Medicine, Cairo University.  

Patient Selection 

Prior to their allocation to the experiment, informed consent was obtained from all participants. Every 

participant was given comprehensive information on the potential negative consequences of the 

experimental medications. The current investigation was conducted on a cohort of 40 individuals 

diagnosed with either oral leukoplakia or OLPwhich was verified by histopathological examination. 

The participants were recruited from the outpatient clinic of the Department of Oral Medicine and 
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Periodontology at the Faculty of Oral and Dental Medicine, Cairo University, located in Cairo, Egypt. 

The severity of epithelial dysplasia ranged from mild to moderate, and all forms of OLP lesions were 

present.   

 Included lesions were in areas where patients could easily apply a topical medication and 

expect it to stay in that specific location for a few minutes. Consequently, the possibility of 

leukoplakia on the soft palate was ruled out because it is impossible to reach and provide topical 

medication to that area. The chosen patients demonstrated both willingness and capability to attend 

many subsequent appointments for follow-up. 

Patients exhibiting oral lesions other than OLP or leukoplakia were excluded. In addition, researchers 

did not include patients with periodontitis because chronic periodontitis can potentially impact the 

level of salivary MMP-9 (Rathnayake et al., 2015; Silosi et al., 2015). Moreover,patients who had 

received any treatment for lesions within 2 months prior to the start of the study were excluded (Volz 

et al., 2008), those who were not suitable for the use of Vitamin D derivative as determined by 

Shahzad et al. (2006), or those who were undergoing any treatment that could cause an oral lichenoid 

reaction were also excluded. 

Participant allocation and randomization 

Patients from each research group were randomly allocated to one of two parallel groups in a 1:1 ratio. 

Group A administered 50 mcg/g of Vitamin D derivative in an adhesive carrier 

(carboxymethylcellulose) twice daily for 4 weeks, while Group B administered 0.05% Retinoids 

cream twice daily for the same duration. The participants' random allocation sequence was constructed 

using a computer-generated set of random integers. 

A trial coordinator, who was not responsible for the regular treatment of patients, created the 

allocation sequence and recruited volunteers. The allocation was performed using a basic randomized 

process, utilizing a sequentially numbered randomization list. Each patient was assigned a serial 

number, with each new patient added to the list and occupying the next available serial number.  

Medical evaluation and gathering of information 

A thorough oral diagnosis was conducted for each patient, utilizing the oral diagnostic chart of the 

Faculty of Oral and Dental Medicine, Cairo University. Following a thorough inspection with a spot 

light, the established criteria for OLP and oral leukoplakia was followed as mentioned by 

Warnakulasuriya et al., (2021) to tentatively diagnose oral leukoplakia and oral lichen planus. A 

histopathological investigation confirmed the definitive diagnosis. Thorough medical and dental 

histories were conducted in order to meet the requirements for inclusion. In order to identify any 

medication contraindications, patients also underwent liver function tests, thyroid function tests, serum 

calcium level testing, and urea and electrolyte level tests. 

Lesions were assessed, documented photographically, and assigned scores at the beginning of the 

study, with additional clinical evaluations conducted at 0, 2, and 4 weeks for groups A and B. The 

roughness and intensity of whiteness in both leukoplakia and lichen planus were assessed using 

clinical scoring. These scores were determined visually and assigned the following values: 0: 

Complete resolution of lesions. 1: Moderate resolution refers to a decrease in the firmness of the lesion 

together with a leveling effect. 2: A minimal change indicates a decrease in firmness without a 

leveling effect. 3: No visible change means that there is no apparent difference. 

 

Salivary sample collection 

 

Groups A and B were sampled for baseline whole saliva. Furthermore, specimens were gathered from 

both groups four weeks post-treatment. The collection occurred in a tranquil room during the morning, 
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between 8 a.m. and noon, when at least one hour had passed since the last meal. Participants were 

directed to generate saliva in their mouths and expel it into a large test tube for 10 minutes. The saliva 

was collected and stored at a temperature of 4 °C for a maximum of 2 hours. Subsequently, it was 

instantly subjected to centrifugation at a speed of 800 g at a temperature of 4 °C for 10 minutes. The 

liquid remaining above the silt, referred to as the supernatant, was used for further biochemical 

investigation following the method described by Nagler et al. in 2001. The concentration of MMP-9 in 

saliva was measured using a human MMP-9 ELISA kit provided by Affymetrix (eBioscience, Inc., 

Affymetrix Pte Ltd., USA). 

Statistical analysis 

The statistical analysis was conducted using SPSS (version 17). Continuous data were expressed as the 

mean, standard deviation (SD), and range (maximum and minimum). Categorical data were defined 

using proportions and percentages. the pre-post measures within the same group were assessed using 

paired sample t-test and Wilcoxon Signed Ranks Test are utilized to assess, while the independent 

sample t-test and Mann-Whitney U test are employed to compare the mean changes between two 

groups.  

The significance threshold was set at P < 0.05, indicating a moderate degree of significance. A more 

stringent level of significance, P < 0.01, is regarded as highly significant. 

 

Results  
The demographic parameters of the two groups were closely aligned, as seen in Table 1. 

Table 1 presents the descriptive data for all participants that were included in the study. 

  

  

Vitamin D derivative Retinoids Control  

n =20 n=20 n=10 

Lesion  
OLP 14(70%) 17(85%)   

Leukoplakia 6(30%) 3(15%)   

Age 
Mean± SD 43.2±10.1 46.05±8.37 45.3±6.3 

Gender 
Female 14 (70%) 12(60%) 7(70%) 

Male  6(30%) 8(40%) 3(30%) 

 

Regarding the results for clinical score at 2 weeks of treatment, neither group A nor group B exhibited 

complete remission of the lesion in any patient. Nevertheless, the percentage of patients with moderate 

clearance of lesions was 20% in group A compared to 10% in group B. Subsequently, the percentage 

was greater in the Vitamin D derivative-treated group compared to the retinoids-treated group; 

however, this difference did not achieve statistical significance (P value = 0.943). In addition, the 

percentage of patients with minor changes was 50% in the Vitamin D derivative group compared to 

45% in the retinoids group. The percentage of improved cases in the Vitamin D derivative group is 

somewhat greater than in the retinoids group, but this difference is not statistically significant (P value 

= 0.8808). Furthermore, the Vitamin D derivative group showed no apparent change in 30% of 

patients, compared to 45% in the retinoids group. This suggests that a greater number of patients in the 

retinoids group did not see any visible improvement. Nevertheless, the statistical analysis showed that 

it is not significant (P value = 0.8808). After 4 weeks of therapy, the proportion of patients showing 
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improvement was somewhat greater in the Vitamin D derivative group compared to the retinoids 

group. However, this difference was not statistically significant (P value 0.7233), as seen in Table 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Comparison of the clinical improvement in groups A versus group B after 4 weeks of 

treatment. 

 

 

 

 

Furthermore, the clinical scores within each group exhibited a substantial increase at the 4-week mark 

compared to the scores at the 2-week mark of the treatment period. Comparing instances that showed 

any degree of improvement, whether it was significant, moderate, or minor, against those that showed 

no obvious improvements throughout the 4-week follow-up period.The number of improved cases in 

the Vitamin D derivative group was 16 out of 20, which corresponds to 80%. In the retinoids group, 

there were 14 improved cases out of 20, which is equivalent to 70%. However, there were 2 out of 20 

instances in the Vitamin D derivative group that showed no apparent changes, accounting for 10% of 

the total cases. This is the same percentage as the 2 out of 20 patients in the retinoids group that also 

showed no visible improvements.Consequently, there is a greater proportion of instances that had 

shown improvement compared to those that had not shown improvement in both groups.Overall, there 

was no statistically significant distinction between the two groups, as indicated by the P value of 0.854 

(Figure 1). 

Clinical scores at 4 weeks Vitamin D derivative Group (%) Retinoids Group (%) P-value 

0: Total cure 25% 10% 0.3 

1:Moderate cure 30% 30% 1.000 

2: Minor change 25% 30% 0.7 

3: No apparent change 10% 10% 1.000 
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Figure 1 Comparison of the clinical improvement between the two study groups 

 
 

Figure 2 A 46-year-old female patient with oral lichen planus. The image shows the patient's 

condition before and after undergoing 4-week therapy with Vitamin D derivative. 

The average and standard deviation values for the difference in MMP-9 (µg/L) levels between pre-

treatment and post-treatment in group A were -2.13(±0.87), whereas the average and standard 

deviation values of MMP-9 (µg/L) levels in group B were -1.46(±0.60). The average discrepancy 

between the two groups (Vitamin D derivative and retinoids) was -0.68, with a standard error of 0.26. 

Thus, there was a statistically significant difference between the groups treated with Vitamin D 

derivative and retinoids in terms of the reduction in MMP-9 level before and after treatment, with a p-

value of 0.01405. These findings are illustrated in Figure 3. Furthermore, a non-parametric Mann-

Whitney test was employed to verify the disparity in MMP-9 levels (before and after therapy) between 

the two groups. 
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Figure 3 Comparison between groups A and B regarding the mean and standard deviation 

values of salivary MMP-9 levels after therapy. 

Discussion 
 The etiopathogenesis of PMLs, such as leukoplakia and OLP, involves the continuous 

expression of MMP-9, which leads to tissue damage caused by excessive proteolytic activity. This 

process plays a crucial role in various aspects of tumor biology, including initiation/promotion, 

angiogenesis, dissemination, immunological surveillance, and metastatic growth (Bahar-Shany et al., 

2010; Gupta et al., 2015). 

Presently, the prevailing treatment method for managing oral leukoplakia lesions is the surgical 

excision of the affected tissue. Nevertheless, there is a lack of data supporting the notion that surgical 

excision can effectively decrease the likelihood of recurrence or the development of malignancy. In 

addition, a Cochrane review found that there are no randomized controlled trials (RCTs) currently 

available on the surgical treatment of oral leukoplakia (Lodi et al., 2016). Thus, non-surgical therapy, 

which is more cautious, appears to be a more compelling choice (Feller and Lemmer, 2012).  

  When it comes to managing OLP, powerful topical corticosteroids are regarded as 

the most effective initial therapy option. Extended usage of topical corticosteroids might lead to 

medication tolerance, secondary candidiasis, or allergy. In addition, several individuals may not have a 

satisfactory response to steroid treatment (Gonzalez-Moles et al., 2008; Thongprasomet al., 2013). 

Compounds such as vitamin A derivatives and vitamin D3 analogues have the potential to be used as 

therapeutic treatments for PMLs. This is because they have anti-keratinizing, immune-modulatory, 

anti-proliferative, and pro-differentiating actions, which can stop the development of cancer. 

Retinoids, which are chemicals related to vitamin A, have been effectively utilized in the treatment of 

OLP and oral leukoplakia, as demonstrated by studies conducted by Femiano et al. in 2001 and Kini et 

al. in 2011. Vitamin D derivative, a vitamin D3 analogue, can reduce the harmful consequences 

produced by excessive activity of MMPs by decreasing the levels of MMP-9 (Bahar-Shany et al., 

2010; Bikle 2021).  

  Hence, the objective of this clinical research was to assess the efficacy of topical 

Vitamin D derivative compared to topical retinoids in treating oral PMLs, specifically oral leukoplakia 

and OLP. The evaluation focused on measuring changes in clinical score and salivary MMP-9 level. 

Only individuals who were in good overall health were selected, whereas those with periodontitis were 

not included. The purpose of this is to rule out any underlying medical conditions that could cause an 

increase in salivary MMP-9 levels and to prevent any potential issues with the drugs being tested, 

particularly in individuals with diabetes, vascular changes related to atheroma, liver damage, and 

disorders of calcium metabolism (Femiano et al., 2001; Shahzad et al., 2006; Rai et al., 2008; Liu et 
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al., 2015; Rathnayake et al., 2015; Silosi et al., 2015). In this investigation, topical preparations were 

favored over systemic ones due to their ability to achieve a greater concentration of the chemical 

directly in the target tissue. Additionally, topical preparations were shown to adhere effectively to the 

oral mucosa with a suitable exposure period. The follow-up duration of 4 weeks was selected based on 

the findings of Günther (1973), who saw significant improvement in lesions during this timeframe. 

This interval likely corresponds to the duration necessary for the regeneration of the epithelium.  

  The results of the current study demonstrated that both leukoplakia and OLP lesions 

exhibited a notable enhancement in clinical ratings within the retinoids group. This improvement was 

statistically significant and was more pronounced after 4 weeks of therapy compared to 2 weeks. The 

clinical outcomes in the retinoids group aligned with the findings of previous studies (Epstein and 

Gorsky, 1999; Starzyńska et al., 2015) that established the efficacy of comparable dosages of retinoids 

in treating oral leukoplakia, albeit with varying treatment periods. In a study conducted by Starzyńska 

et al. (2015), it was shown that retinoids led to improvement in more than 77% of patients with 

leukoplakia following a treatment period of 4 weeks. In addition, Piattelli et al. (2007), Scardina et al. 

(2006), and Tetè et al. (1999) have shown that topical retinoids or isoretinoids can ameliorate oral 

leukoplakia lesions. Nevertheless, the dosages used in the previous experiment were greater and were 

administered for a longer duration compared to the current trial. In addition, other studies (Kar et al., 

1996; Laeijendecker et al., 2005) have compared topical retinoids with a dosage equivalent to our 

research to topical corticosteroids. These studies found that the retinoids groups showed a higher 

improvement in symptoms.  

  Nevertheless, our findings contradicted the conclusions of Buajeeb et al. (1997) and 

Scardina et al. (2006) since they did not demonstrate a substantial advantage of retinoids compared to 

topical steroids. Possible factors contributing to the disparities between the prior investigation and the 

current investigation include the extent of lesions, the specific retinoid employed, the kind of vehicle 

used, and the duration of therapy. In conclusion, it is feasible to verify the therapeutic efficacy of 

topical retinoids on OLP. Their advantages were proven by clinical, histological, and ultrastructural 

demonstrations. They can serve as a viable treatment option instead of corticosteroids or can be used 

in conjunction with them (Petruzzi et al., 2013). Indeed, the World Workshop in Oral Medicine IV 

guidelines (Al-Hashimi et al., 2007) established that they were regarded as the second choice for 

treating OLP.  

  The data from the study demonstrated that both leukoplakia and OLP lesions 

exhibited a substantial increase in clinical ratings within the group treated with Vitamin D derivative. 

This improvement was shown to be statistically higher after 4 weeks compared to the 2-week 

treatment period. Furthermore, in the current clinical study, after 4 weeks, the proportion of patients 

showing improvement was somewhat greater in the Vitamin D derivative group compared to the 

retinoids group, but the difference between the two groups was not statistically significant. These 

findings were consistent with the results of a non-blinded study done by Femiano et al. (2001). Their 

findings indicated that 80% of patients in both the Vitamin D derivative and retinoids groups achieved 

complete clinical clearance of lesions by the fifth week of therapy, which aligns with the outcomes of 

the current research. The present investigation revealed that topical Vitamin D derivative is equally 

beneficial in treating oral leukoplakia as topical retinoids, as stated by previous research.  

  The findings of our study showed a substantial decrease in the level of salivary 

MMP-9 (µg/L) in the group treated with Vitamin D derivative, and this decrease was statistically 

significant. The findings were consistent with Meephansan et al. (2012), who discovered that Vitamin 

D derivative effectively inhibited the generation of MMP-9 mRNA and proteins in a human squamous 

cell carcinoma cell line. This suppression was observed to be dose-dependent. Furthermore, our 



Rania Shalaby/Afr.J.Bio.Sc.6.12(2024)                                                                       Page 2599 of 11                    

2599 
 

findings demonstrated a substantial decrease in MMP-9 levels following treatment with both retinoids 

and Vitamin D derivative. Nevertheless, the group treated with Vitamin D derivative had a statistically 

significant greater decrease in salivary MMP-9 levels compared to the group treated with retinoids. 

  Based on these findings, it can be inferred that the ability of both retinoids and 

Vitamin D derivative to inhibit the process of malignant transformation and enhance clinical outcomes 

may be attributed to their impact on MMP-9 expression. The significant impact of Vitamin D 

derivative in reducing salivary MMP-9 levels provides more evidence to support the idea that Vitamin 

D derivative may serve as a viable alternative to retinoids in the treatment of premalignant lesions. 
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