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Oral lichen planus (OLP) is a chronic inflammatory disease the
characterized by T cell-mediated vacuolar degeneration of

inflammatory microenvironment. The abnormal
expression of over a dozen cytokines in saliva and sera

basal keratinocytes secreting a mass of cytokines.'™*
Inflammation-related cytokines are the crucial immune
molecules of communication, which are able to modulate

samples from OLP patients are described to be involved in
the immunopathogenesis of this disease.®>> Hence, it is
reasonable for clinicians to utilize serum and salivary
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Table 1

Characteristics of included studies on serum and salivary cytokines in the treatment of patients with oral lichen planus.

Author, year Country/Region  Study design Case (n) Treatment Sample Detection method  Cytokine Cytokines with
detected significant
difference
after
treatment
Tarasenko Germany Randomized 93 High-level laser therapy Saliva ELISA IL-1B, IL-6, IFN- IL-1B, IL-6, IFN-
et al., 2021° controlled vs. scalpel surgery Y Y
Abboud et al., Brazil Randomized 34 Photobiomodulation vs. Serum, saliva  ELISA IL-1B, TNF-a, Only salivary
20217 controlled topical corticosteroid IL-4, IL-6, IL- IL-1B
10, IL-17A
Vohra et al., India Randomized 40 Topical calcineurin Serum ELISA IL-6, IL-8 IL-6, IL-8
2016° controlled inhibitors
Goel et al., India Comparative 42 Topical Methotrexate Serum ELISA IL-6 IL-6
2015° study
Zhu et al., China Randomized 150 Systemic prednisone vs. Serum Flow cytometry IL2, IL8, IL10, Not available
2014'° controlled hydroxychloroquine TGFpB1
Ghallab et al., Egypt Comparative 20 Systemic prednisone Saliva ELISA IFN-v, TNF-a, IFN-v, TNF-a,
2010"" study TNFR-2 TNFR-2
Youngnak Thailand Comparative 20 Topical fluocinolone Serum ELISA IFN-vy Not available
et al., study acetonide in orabase
2009'?
Rhodus et al., USA Comparative 13 Topical dexamethasone Saliva ELISA IL-1e, IL-6, IL- IL-1e, IL-6, IL-
2006"° study mouthwash 8, TNFo 8, TNF-a
Sun et al., China, Taiwan Comparative 158 Systemic levamisole Serum Immulite assay IL-6, IL-8 IL-6, IL-8
2005™ study
Sun et al., China, Taiwan Comparative 149 Systemic levamisole and Serum Immulite assay IL-6 IL-6
2002'° study Chinese medicinal herbs

ELISA, enzyme-linked immunosorbent assay; IFN, interferon; IL, interleukin; TNF, tumor necrosis factor; TGF, transforming growth factor.
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cytokines in the clinical management of OLP due to mini-
mally invasive collection of the samples. Compared to sera
sample, saliva from OLP patient provides a preferability for
samples to be obtained noninvasively, easily, and
repeatedly.

A majority of Th1/2 associated cytokines were abnor-
mally expressed in saliva of OLP compared to normal con-
trol, while a minority of cytokines with controversial
findings were also reported by the previous studies.*> For
instance, Zhu et al.* newly reported salivary cytokine
profile of OLP in Journal of Dental Sciences. The difference
in salivary IL-6 and IL-10, as the common Th2 cytokines,
were not found between OLP and normal control in this
study,® which is inconsistent with the study by Wei et al.’
The association of salivary IL-10 with the disease severity
of OLP was also inconsistent in the 2 studies.*> These in-
consistencies were not mentioned in the paper,* and could
be explained by different test methods and sampling bias.
On the whole, aberrant expression of salivary cytokines
have been largely recognized to contribute to the patho-
genesis of OLP.

Compared with the diagnostic utility, we are further
attracted to the issue of cytokines in sera and saliva can be
used as biomarkers to reveal therapeutic utility in the
clinical management of OLP. However, there is a lack of
certain review and discussion focusing on the issue.
Therefore, we provide a short review of the current state of
research, and highlight the viewpoint on therapeutic im-
plications of salivary cytokines. According to the search
strategy described in Supplementary Table S1, literature
search in Scopus, Web of Science, and PubMed databases
was performed in order to retrieve the relevant papers.® '
Sun et al." could for the first time report serum IL-6 level is
a useful marker in evaluating therapeutic response of OLP.

As presented in Table 1, a total of 10 eligible studies on
changes of serum and salivary cytokines in treatment of 754
cases of OLP were identified for detailed evaluation from
literature databases. There were 4 randomized controlled
trials and 6 comparative studies. There were 6 studies on
serum cytokines, 3 studies on salivary cytokines, and 1
study on both salivary and serum cytokines. Among over ten
kinds of cytokines in sera and saliva, some investigators
selected only one cytokine and some selected several cy-
tokines in their study. Of these, IL-6 as most common
cytokine for the assessment indicator of various therapies
was significantly confirmed by 6 studies containing 530
cases of OLP, followed by IL-8 (3 studies containing 211
cases), IL-1B, TNF-a, and IFN-y (by 2 studies).

Currently, the evaluation of OLP disease severity and
therapeutic response mainly rely on the subjective in-
dicators, such as clinical presentation, score of disease
activity, and visual analog scale for symptoms.®” As pro-
posed by the studies,®’ the objective laboratory indicators
like cytokines are required to be researched and estab-
lished in clinical practice. Interestingly, detection of serum
and salivary cytokines has the potential in monitoring dis-
ease activity status and therapeutic response of OLP.
Intriguingly, Abboud et al.” investigated the changes of 6
cytokines in sera and saliva in OLP patients treated with
photobiomodulation; only salivary IL-18 was a significant
marker to monitor the disease severity and therapeutic
response. In general, salivary IL-18 and IL-6 and serum IL-6
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and IL-8 maybe act as the significant markers for disease
activity and monitoring the therapy of OLP (Table 1).

More importantly, it has been suggested that T-cell
activation and cytokine production act locally and are not
reflected in peripheral blood of OLP patients.” In other
words, it seems acceptable that the pathogenesis of OLP
does not clearly induce a systemic change but mainly
mediate immunologically at local milieu.” Whole saliva is a
highly versatile biological fluid that contains local
vasculature-derived blood constituents, serum, and
desquamated epithelial cells. Especially after topical
treatments, the changes of the cytokines often were of
significance not in sera but in saliva (Table 1). For these
reasons, salivary cytokines may be produced from local
cells of the inflammatory infiltration and by the oral kera-
tinocytes themselves. With the nature of noninvasive
collection, salivary cytokines offer distinctive advantages
in the diagnosis and monitoring of OLP.

Taken together, we propose that salivary cytokines,
which could be superior to serum ones, may serve as
noninvasive biomarkers for monitoring the disease activity
and therapeutic response of OLP. Further clinical trials with
a large sample size and saliva samples collected with a
standardized protocol at different time points, should be
carried out to confirm the roles of the various cytokines
during different therapies in diagnosis and monitoring of
OLP.

Declaration of competing interest

The authors have no conflicts of interest relevant to this
article.

Acknowledgments

This work was supported by National Natural Science
Foundation of China (82101008, 82074502), and Fengxian
District Clinical Diagnosis & Treatment Center of Oral and
Maxillofacial-Head and Neck Oncology (fxlczlzx-a-201705).

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.jds.2022.08.007.

References

. El-Howati A, Thornhill MH, Colley HE, Murdoch C. Immune
mechanisms in oral lichen planus. Oral Dis 2022. https:
//doi.org/10.1111/0di.14142 (in press).

. Mao F, Dong Y, Wang Z, et al. Direct immunofluorescence and
immune function in patients with oral lichen planus. J Dent Sci
2022;17:795—-801.

. Sun K, Deng YW, Chen J, et al. Intralesional and peripheral
plasma of oral lichenoid reactions exhibit different cytokine
profiles: a preliminary study. J Dent Sci 2022;17:256—63.

. Zhu ZD, Ren XM, Zhou MM, Chen QM, Hua H, Li CL. Salivary
cytokine profile in patients with oral lichen planus. J Dent Sci
2022;17:100-5.

. Wei W, Sun Q, Deng Y, et al. Mixed and inhomogeneous
expression profile of Th1/Th2 related cytokines detected by


https://doi.org/10.1016/j.jds.2022.08.007
https://doi.org/10.1111/odi.14142
https://doi.org/10.1111/odi.14142
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref2
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref2
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref2
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref2
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref3
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref3
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref3
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref3
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref4
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref4
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref4
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref4
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref5
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref5

W. Liu, J. Chen and G. Du

10.

cytometric bead array in the saliva of patients with oral lichen
planus. Oral Surg Oral Med Oral Pathol Oral Radiol 2018;126:
142-51.

. Tarasenko S, Stepanov M, Morozova E, Unkovskiy A. High-level

laser therapy versus scalpel surgery in the treatment of oral
lichen planus: a randomized control trial. Clin Oral Invest
2021;25:5649—60.

. Abboud CS, Brandao EHDS, Cunha KRL, et al. Serum and sali-

vary cytokines in patients with oral lichen planus treated with
Photobiomodulation.  Oral Dis 2021. https://doi.or-
g/10.1111/0di. 14084 (in press).

. Vohra S, Singal A, Sharma SB. Clinical and serological efficacy of

topical calcineurin inhibitors in oral lichen planus: a prospective
randomized controlled trial. Int J Dermatol 2016;55:101—5.

. Goel S, Marwah A, Kaushik S, Garg VK, Gupta S. Role of serum

interleukin-6 in deciding therapy for multidrug resistant oral
lichen planus. J Clin Exp Dent 2015;7:e477—82.

Zhu Y, Li J, Bai Y, et al. Hydroxychloroquine decreases the
upregulated frequencies of Tregs in patients with oral lichen
planus. Clin Oral Invest 2014;18:1903—11.

478

11.

12.

13.

14.

15.

Ghallab NA, el-Wakeel N, Shaker OG. Levels of salivary IFN-
gamma, TNF-alfa, and TNF receptor-2 as prognostic markers in
(erosive) oral lichen planus. Mediat Inflamm 2010;2010:847632.
Youngnak-Piboonratanakit P, Dhanuthai K, Thongprasom K,
et al. Expression of IFN- gamma before and after treatment of
oral lichen planus with 0.1% fluocinolone acetonide in orabase.
J Oral Pathol Med 2009;38:689—94.

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;12:112—6.

Sun A, Wang JT, Chia JS, Chiang CP. Serum interleukin-8 level is
a more sensitive marker than serum interleukin-6 level in
monitoring the disease activity of oral lichen planus. Br J
Dermatol 2005;152:1187—92.

Sun A, Chia JS, Chang YF, Chiang CP. Serum interleukin-6 level
is a useful marker in evaluating therapeutic effects of levam-
isole and Chinese medicinal herbs on patients with oral lichen
planus. J Oral Pathol Med 2002;31:196—203.


http://refhub.elsevier.com/S1991-7902(22)00190-8/sref5
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref5
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref5
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref5
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref6
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref6
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref6
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref6
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref6
https://doi.org/10.1111/odi.14084
https://doi.org/10.1111/odi.14084
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref8
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref8
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref8
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref8
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref9
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref9
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref9
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref9
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref10
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref10
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref10
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref10
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref11
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref11
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref11
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref12
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref12
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref12
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref12
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref12
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref13
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref13
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref13
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref13
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref13
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref14
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref14
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref14
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref14
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref14
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref15
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref15
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref15
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref15
http://refhub.elsevier.com/S1991-7902(22)00190-8/sref15

	Perspectives on salivary cytokines as noninvasive biomarkers for monitoring disease activity and therapeutic response of or ...
	Declaration of competing interest
	Declaration of competing interest
	Acknowledgments
	Appendix A. Supplementary data
	References


