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Abstract   
Background. Desquamative gingivitis is an immunological chronic disease that is considered 
precancerous and has the potential to develop into squamous cell carcinoma. Carcinoembryonic 
antigen (CEA), a common tumor marker, increases in many cancers. The present study 
compared salivary carcinoembryonic antigen levels in desquamative gingivitis before and after 
topical corticosteroid therapy. 
Methods. This case‒control study was conducted in the Department of Oral and Maxillofacial 
Medicine, Tabriz Faculty of Dentistry. Twenty patients with desquamative gingivitis in oral 
lichen planus background were selected as the case group, with 20 healthy individuals as the 
control group. Desquamative gingivitis lesions were confirmed with biopsies. Salivary samples 
were obtained from both groups. Second, salivary samples were collected from the case group 
after a course of topical corticosteroid therapy. Salivary CEA levels were measured by a 
monobind kit using the ELISA method. Independent and paired t-tests were used to analyze the 
data in SPSS 17. P<0.05 was considered statistically significant. 
Results. Before treatment, CEA levels were significantly higher in the case group 
(174.06±95.55) than in the control group (55.66±41.26 ng/mL) (P<0.001). Salivary CEA levels 
in the case group decreased significantly after the treatment (96.77±66.25 ng/mL) compared to 
before treatment (174.06±95.55 ng/mL) (P<0.001). 
Conclusion. This study demonstrated that CEA levels significantly decreased in patients with 
desquamative gingivitis associated with oral lichenoid reaction after receiving topical 
corticosteroid therapy. 
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Introduction  
Oral lichenoid reactions (OLR) are a group of oral lesions with characteristic clinical and 
histological manifestations. These reactions include oral lichen planus (OLP), oral lichenoid 
contact reaction, oral lichenoid drug reaction, and lichenoid reaction induced by graft-versus-
host disease (GvHD).1 Oral lichen planus is a chronic inflammatory condition involving the 
oral mucosa and gingiva and is believed to be an autoimmune T-cell-mediated disease. One of 
the most prevalent presentations of lichenoid reactions is desquamative gingivitis. Its 
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underlying etiology has not yet been fully understood.2 Several studies have reported a 
relatively high prevalence for this disease, with almost 0.5‒2.5% of the general population 
affected. Moreover, it has been shown that the disease is more common in the middle-aged 
population and females.3,4  

Desquamative gingivitis is a nonspecific clinical manifestation that can occur in various 
pathological conditions. It is most frequently observed alongside mucocutaneous disorders, 
such as oral lichenoid reactions, mucous membrane pemphigoid, and pemphigus vulgaris. The 
pain and discomfort caused by desquamative gingivitis can discourage patients from effectively 
brushing their teeth, which may increase the risk of long-term periodontal tissue damage due to 
plaque buildup in specific areas.5 There is a risk of malignant transformation associated with 
desquamative gingivitis in the context of oral lichenoid reactions, which occurs in 0.4‒5.3% of 
cases.6,7 

The gold standard for oral cancer diagnosis is tissue biopsy and subsequent histopathological 
examination. However, this method is invasive, painful, time-consuming, and costly.8 Oral 
cancer research has recently introduced more effective tools for early diagnosis of this problem, 
including brush biopsy, toluidine blue staining, and saliva investigations, which may result in 
early detection of oral dysplasia. However, each technique has specific Early detection of 
precancerous and malignant lesions of the oral mucosa, which can improve the prognosis and 
survival of the patients.9 

Due to a lack of distinguishing clinical manifestations, oral cancer is often diagnosed in late 
stages.10,11 Various salivary and serum biomarkers have been noted to detect dysplastic 
precancerous lesions and malignancies early. Cheng et al.12 investigated the tumor marker 
endothelin-1 in the saliva of patients with lichen planus, introducing this biomarker as a lichen 
planus activity assessment tool. 
Another biomarker, a glycoprotein involved in cellular adhesion known as the 
carcinoembryonic antigen (CEA), is one of the most common tumor markers, and its levels 
have been evaluated in many malignancies. The levels of this biomarker increase in several 
malignancies. However, despite the expression of CEA in malignant tissues, its serum levels 
are normal in some cancers.13 This biomarker can indicate the progression or regression of 
malignant diseases. Therefore, it can be used for early detection of disease recurrence and 
cancer treatment monitoring.14 

Nowadays, the use of saliva as a diagnostic tool has attracted the attention of many researchers 
since saliva collection is a simple and non-invasive method.15 According to He et al.,16 CEA 
levels significantly increase in Oral SCC. Zheng investigated the serum and salivary CEA levels 
in precancerous and cancerous lesions, including oral lichen planus, leukoplakia, and squamous 
cell carcinoma, showing an increased level of CEA in serum and saliva in patients with 
malignancy.17 Also, Li et al.,18 investigated the CEA levels in patients with oral SCC. They 
showed that CEA levels significantly increased in saliva and cells that had been locally peeled 
from the tumor, suggesting the use of CEA as a reliable marker for early detection of malignant 
oral cancers. 
CEA levels in the serum of patients with SCC have shown promising results. Therefore, the 
present study assessed the levels of this tumor marker in patients with desquamative gingivitis, 
comparing the CEA level changes before and after treatment with topical corticosteroids. 
 
Methods  
 
Study Population and Sample Size 
This study was prepared based on the STRORB statement.19 The present case‒control study 
included the patients presenting to the Oral Medicine Department of Tabriz Faculty of Dentistry 
with desquamative gingivitis in OLR background as the case group in 2020. The control group 



was selected from healthy individuals without any oral diseases. The control group was matched 
with the case group for age and gender.  
The sample size calculation was performed based on a study by Rhodus et al.20 Considering an 
effect size of δ =5, a standard deviation (SD) of σ =7.5, a statistical power of 80%, and an error 
rate of 5%, 20 samples were selected for each group. 
The exclusion criteria included diseases and conditions that could affect CEA levels, including 
gastrointestinal malignancies, breast, pancreas, gastric, and hepatic cancers, other precancerous 
lesions, smoking, immune system disorders such as AIDS, chemotherapy, being under 
treatment for desquamative gingivitis within the past two months, and pregnancy. 
 
Saliva Sampling and Assessment of CEA 
Saliva sampling was performed from 9 to 11 am. The participants were asked to avoid eating 
and drinking for 2 hours before sampling. Two mL of saliva was obtained from each participant 
and kept in a 15-mL Falcon tube. The CEA assessment was performed using the ELISA method 
and primary and secondary antibodies of the specific kit (Monobind Inc., Lake Forest, United 
States). The samples and conjugated solution were added to the ELISA wells for CEA 
assessment. Then, the wells underwent intubation for 60 minutes; later, they were rinsed, and 
the pre-prepared substrate was added. After that, the samples were incubated for 15 min. In the 
last step, the stop solution was added, and the optical density was measured at 450 nm using 
the reference wavelength of 630 nm. Finally, the results were compared with the standard curve 
and reported quantitatively in the 5‒250-ng/mL range.  
 
Case Group Treatment 
All the patients in the case group underwent a biopsy procedure, and the samples were sent to 
a pathologist to confirm the diagnosis. 
The salivary CEA levels of the case group were measured at least 10 days before the treatment 
initiation. Then, the patients were treated with topical corticosteroids as a mouthwash, 
consisting of 15 betamethasone ampules (4 mg/mL each) in one bottle of aluminum 
/magnesium (Al-MG) suspension (240 mL). The patients were treated for three weeks and 
underwent corticosteroid tapering for another three weeks. After the treatment course, the 
patients underwent another salivary CEA assessment, and the results were compared with the 
pre-intervention results. 
 
Statistical Analysis 
The results were reported as frequencies, percentages, and means ± SD. Moreover, the 
Kolmogorov-Smirnov test was used to assess the data normality. The Mann–Whitney U test 
was used to compare the CEA levels of case and control groups, and the Kruskal–Wallis test 
was used to compare the CEA levels of the case group before and after treatment. Data analysis 
was performed using SPSS 17, and the significance level was considered 0.05. 
 
Ethical Considerations 
All procedures followed the ethical standards of the National Committee on Human 
Experimentation and the Helsinki Declaration of 1975, as revised in 2008. The study was 
explained to patients, and written detailed informed consent was obtained from all the 
participants. The Ethics Committee of the Tabriz University of Medical Sciences approved the 
study with the ethics code of IR.TBZMED.REC.1399.140. 
 
Results  
The present study involved 20 patients diagnosed with desquamative gingivitis associated with 
oral lichen planus alongside 20 healthy individuals as a control group. The mean age of the 



participants in the case group was 50.9±12.8, with 48.9±9.8 in the control group. The case group 
comprised 9 males and 11 females, and the control group included 11 males and 9 females. The 
mean ± SD of pre-intervention salivary CEA levels was significantly higher in the case group 
(174.06±95.55 ng/mL) compared to the control group (55.66±41.62 ng/mL) (P<0.001). Table 
1 presents a comparison of initial CEA levels in the case and control groups.  
Furthermore, a comparison of CEA levels before and after treatment in the case group revealed 
a noteworthy reduction in post-intervention salivary CEA levels. The pre-intervention salivary 
CEA level (174.06±95.55 ng/mL) was significantly higher than the post-intervention salivary 
CEA level in the case group (96.77±66.25 ng/mL) (P<0.001). Table 2 presents the results of 
the comparison of CEA levels in the saliva of the case group before and after treatment. All 
data are accessible in Supplementary File 1. 
 
Discussion 
Tumor markers are categorized into different types. Some markers are specific to a particular 
type of cancer, while others can be present in multiple types. Elevated levels of tumor markers 
alone cannot confirm a cancer diagnosis; however, when combined with specific procedures, 
tumor marker assessments can serve as valuable diagnostic tools. Tumor markers can aid in the 
early diagnosis and screening of cancer, disease progression evaluation, treatment 
effectiveness, and recurrence detection. One such tumor marker is CEA, a multifunctional 
glycoprotein part of the immunoglobulin superfamily. CEA plays dual regulatory roles in both 
cancer and fetal development. Due to its significant biological functions in cancer regulation, 
CEA levels can become abnormally elevated in various cancers.21 Consequently, the present 
study aimed to investigate the salivary levels of CEA in patients with desquamative gingivitis 
before and after treatment with topical corticosteroids.  
The results of the current study indicated that the pre-intervention salivary levels of CEA were 
significantly higher in the case group compared to the control group. Zheng et al.17 reported 
elevated serum and salivary levels of CEA in oral precancerous and cancerous lesions, 
including oral lichen planus, leukoplakia, and oral SCC. They showed that salivary CEA levels 
were associated with the clinical stage of the SCC and lymph node metastasis, while serum 
CEA levels were only associated with lymph node metastasis, suggesting that saliva may serve 
as a more effective and sensitive diagnostic tool for these conditions. 
Honarmand et al.22 showed that salivary CEA levels were higher in patients with oral SCC than 
in the control group. Therefore, salivary levels of CEA can be helpful for the early diagnosis of 
oral SCC, which is compatible with our results. These findings suggest that the serum CEA 
may be a potential biomarker for the malignant transformation of OLP.   
The CEA levels decreased after topical corticosteroid therapy in the present study. Similar to 
this result, some studies have shown the relationship between elevated CEA levels with 
metastasis and prognosis in patients with multiple tumors. Aggarwal et al.23 reported that CEA 
could be a valuable serum marker for monitoring and diagnosing the effectiveness of metastatic 
colorectal cancer treatment. However, a different conclusion was reached by Grimm et al.,24 
who reported that CEA levels did not change during the course of cancer treatment. The 
discrepancies observed in the results of these studies could be attributed to the diverse types of 
cancers that were analyzed. Each type of cancer has unique biological characteristics, 
progression patterns, and responses to treatment, which may influence the findings. 
Furthermore, variations in study methodologies and demographic factors could also contribute 
to the differences in the outcomes.  
Corticosteroids are frequently classified as a symptomatic approach for treating oral lichenoid 
reactions. However, the notable reduction in CEA levels following corticosteroid therapy in 
this study suggests that these medications may offer benefits beyond merely alleviating the 
symptoms. A study by Bindakhil et al.25 highlighted that the application of topical 



corticosteroids in the management of OLP not only addresses the immediate discomfort 
associated with the condition but also has the potential to postpone the onset of cancerous 
developments. 
This study’s limitation was that the degree of dysplasia in lichenoid reactions was not 
considered due to a limited number of patients. It is suggested that in future studies, OLR with 
varying degrees of dysplasia be compared to assess the relationship between salivary CEA and 
malignant conversion in OLR. 
 
Conclusion  
Increased levels of ACE in the case group indicated the precancerous nature of desquamative 
gingivitis associated with OLR. Furthermore, it appears that after topical corticosteroid 
therapy, CEA levels significantly decreased in patients with desquamative gingivitis. 
 
Acknowledgments 

None 

Authors’ contributions 

Conceptualization: Ayla Bahramian 

Methodology: Katayoun Katebi, Farzaneh Pakdel 

Software: - 

Validation: Ayla Bahramian 

Formal analysis: Solmaz Pourzare Mehrbani  

Investigation: Ehsan Golchin, Katayoun Katebi 

Resources: Solmaz Pourzare Mehrbani, Tara Deljavanghodrati 

Data curation: Katayoun Katebi, Maryam Hosseinpour Sarmadi 

Project administration: Ayla Bahramian 

Funding acquisition: - 

Visualization: - 

Supervision: Ayla Bahramian 

Writing - Original draft: Ensiyeh Maljaeie, Farzaneh Pakdel, Solmaz Pourzare Mehrbani , Ehsan Golchin, 
Maryam Hosseinpour Sarmadi 

Writing - Review & editing: Ayla Bahramian, Farzaneh Pakdel, Solmaz Pourzare Mehrbani , Ehsan Golchin, 
Ensiyeh Maljaeie, Maryam Hosseinpour Sarmadi, Tara Deljavanghodrati, Katayoun Katebi 

 

Funding 

None 

Availability of data   

The data are presented as supplementary file 1. 

Ethics approval  

All procedures were in accordance with the ethical standards of the national committee on human 

experimentation and with the Helsinki Declaration of 1975, as revised in 2013. Study was explained to patients 



and written detailed informed consent was obtained from all participants. The study was approved by the Ethics 

Committee of the Tabriz University of Medical Sciences with the ethics code of IR.TBZMED.REC.1399.140. 

Consent for publication  

 Not applicable 

Competing interests  

The authors declare that they have no competing interests. 

 
References  
1. Chiang CP, Yu-Fong Chang J, Wang YP, Wu YH, Lu SY, Sun A. Oral lichen planus - 
Differential diagnoses, serum autoantibodies, hematinic deficiencies, and management. J 
Formos Med Assoc. 2018;117(9):756-65. doi: 10.1016/j.jfma.2018.01.021. 
2. Carrozzo M, Porter S, Mercadante V, Fedele S. Oral lichen planus: A disease or a spectrum 
of tissue reactions? Types, causes, diagnostic algorithms, prognosis, and management 
strategies. Periodontol 2000. 2019;80(1):105-25. doi: 10.1111/prd.12260. 
3. Oberti L, Alberta L, Massimo P, Francesco C, Dorina L. Clinical Management of Oral 
Lichen Planus: A Systematic Review. Mini Rev Med Chem. 2019;19(13):1049-59. doi: 
10.2174/1389557519666190301144157. 
4. Nosratzehi T. Oral Lichen Planus: An Overview of Potential Risk Factors, Biomarkers and 
Treatments. Asian Pac J Cancer Prev. 2018;19(5):1161-7. 
doi:10.22034/APJCP.2018.19.5.1161 
5. Scribante A, Pellegrini M, Li Vigni G, Pulicari F, Spadari F. Desquamative Gingivitis, Oral 
Hygiene, and Autoimmune Oral Diseases: A Scoping Review. Appl Sc. 2023; 13(18):10535. 
doi:3390/app131810535 
6. Gonzalez-Moles MA, Ruiz-Avila I, Gonzalez-Ruiz L, Ayen A, Gil-Montoya JA, Ramos-
Garcia P. Malignant transformation risk of oral lichen planus: A systematic review and 
comprehensive meta-analysis. Oral Oncol. 2019;96:121-30. 
doi:10.1016/j.oraloncology.2019.07.012. 
7. Tikkhanarak K, Wangboo D, Sookviboonpol N, Thongprasom K. Correlation of 
clinicopathological characteristics and direct immunofluorescence studies in oral lichenoid 
lesion in Thai patients. J Investig Clin Dent. 2019;10(4):e12433. doi: 10.1111/jicd.12433. 
8. Borse V, Narayan Konwar A, Buragohain P. Oral cancer diagnosis and perspectives in India. 
Sensors Int. 2020;1:100046. doi: 10.1016/j.sintl.2020.100046 
9. Mishra R. Biomarkers of oral premalignant epithelial lesions for clinical application. Oral 
Oncol. 2012;48(7):578-84. doi: 10.1016/j.oraloncology.2012.01.017. 
10. Patton LL, Epstein JB, Kerr AR. Adjunctive techniques for oral cancer examination and 
lesion diagnosis: a systematic review of the literature. J Am Dent Assoc. 2008;139(7):896-994. 
doi: 10.14219/jada.archive.2008.0276. 
11. Zimmermann BG, Wong DT. Salivary mRNA targets for cancer diagnostics. Oral Oncol. 
2008;44(5):425-9. doi: 10.1016/j.oraloncology.2007.09.009. 
12. Cheng YS, Rees T, Jordan L, et al. Salivary endothelin-1 potential for detecting oral cancer 
in patients with oral lichen planus or oral cancer in remission. Oral Oncol. 2011;47(12):1122-
6. doi: 10.1016/j.oraloncology.2011.07.032. 
13. Park SH, Ku KB, Chung HY, Yu W. Prognostic significance of serum and tissue 
carcinoembryonic antigen in patients with gastric adenocarcinomas. Cancer Res Treat. 
2008;40(1):16-21. doi: 10.4143/crt.2008.40.1.16. 



14. Yang XY, Li XZ, Zhang SN. Metabolomics analysis of oral mucosa reveals profile 
perturbation in reticular oral lichen planus. Clin Chim Acta. 2018;487:28-32. doi: 
10.1016/j.cca.2018.09.021. 
15. Bonne NJ, Wong DT. Salivary biomarker development using genomic, proteomic and 
metabolomic approaches. Genome Med. 2012;4(10):82. doi: 10.1186/gm383 
16. He H, Chen G, Zhou L, Liu Y. A joint detection of CEA and CA-50 levels in saliva and 
serum of patients with tumors in oral region and salivary gland. J Cancer Res Clin Oncol. 
2009;135(10):1315-21. doi: 10.1007/s00432-009-0572-x 
17. Zheng J, Sun L, Yuan W, et al. Clinical value of Naa10p and CEA levels in saliva and 
serum for diagnosis of oral squamous cell carcinoma. J Oral Pathol Med. 2018;47(9):830-5. 
doi: 10.1111/jop.12767. 
18. Li SX, Yang YQ, Jin LJ, Cai ZG, Sun Z. Detection of survivin, carcinoembryonic antigen 
and ErbB2 level in oral squamous cell carcinoma patients. Cancer Biomark. 2016;17(4):377-
82. doi: 10.3233/CBM-160651. 
19. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP. STROBE 
Initiative. The Strengthening the Reporting of Observational Studies in Epidemiology 
(STROBE) statement: guidelines for reporting observational studies. Epidemiology. 
2007;18(6):800-4. doi: 10.1097/EDE.0b013e3181577654. 
20. Rhodus NL, Cheng B, Bowles W, Myers S, Miller L, Ondrey F. Proinflammatory cytokine 
levels in saliva before and after treatment of (erosive) oral lichen planus with dexamethasone. 
Oral Dis. 2006;12(2):112-6. doi: 10.1111/j.1601-0825.2005.01165.x. 
21. Babazad MA, Foroozandeh A, Abdouss M, SalarAmoli H, Babazad RA, Hasanzadeh M. 
Recent progress and challenges in biosensing of carcinoembryonic antigen. Trends Analyt 
Chem. 2024:117964. doi:10.1016/j.trac.2024.117964 
22. Honarmand MH, Farhad-Mollashahi L, Nakhaee A, Nehi M. Salivary Levels of ErbB2 and 
CEA in Oral Squamous Cell Carcinoma Patients. Asian Pac J Cancer Prev. 2016;17(S3):77-
80. doi: 10.7314/apjcp.2016.17.s3.77. 
23. Aggarwal C, Meropol NJ, Punt CJ, et al. Relationship among circulating tumor cells, CEA 
and overall survival in patients with metastatic colorectal cancer. Ann Oncol Off J Eur Soc 
Med Oncol. 2013; 24(2):420-8. doi: 10.1093/annonc/mds336. 
24. Grimm M, Hoefert S, Krimmel M, et al. Monitoring carcinogenesis in a case of oral 
squamous cell carcinoma using a panel of new metabolic blood biomarkers as liquid biopsies. 
Oral Maxillofac Surg. 2016;20(3):295-302. doi: 10.1007/s10006-016-0549-2. 
25. Bindakhil M, Akintoye S, Corby P, Stoopler ET, Greenberg MS, Shanti R, Tanaka TI, 
Sollecito TP. Influence of topical corticosteroids on malignant transformation of oral lichen 
planus. J Oral Pathol Med. 2022;51(2):188-93.  doi:10.1111/jop.13257 
 

 

 

Table 1. Comparison of initial CEA (ng/ml) levels in case and control groups 
 Mean ± SD min Max P-value 

Case (n=20) 174.06±95.55 61.70 296.00 
<0.001 

Control (n=20) 55.66±41.26 4.60 136.80 

The P-value is based on the independent t-test.  
CEA: carcinoembryonic antigen, SD: standard deviation 
 

 



Table 2. Comparison of CEA levels in saliva of the case group before and after treatment 
CEA (ng/mL) Mean ± SD P-value 

Before treatment 174.06±95.55 
<0.001 

After treatment 96.77±66.25 

The P-value is based on a paired-sample t-test. 
CEA: carcinoembryonic antigen, SD: standard deviation 


