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 ABSTRACT 

 Background: Oral squamous cell carcinoma (OSCC) remains a major cause of cancer morbidity 

and mortality, largely due to late-stage presentation and early metastatic potential. MicroRNAs 

(miRNAs) regulate oncogenic and tumor suppressive pathways and have emerged as promising 

diagnostic and prognostic biomarkers measurable in tissue and body fluids. Objective: To 

systematically identify miRNAs differentially expressed in OSCC patients compared with healthy 

controls across tissue, plasma, and saliva specimens. Methods: A PRISMA-guided systematic review 

was conducted using Embase, PubMed/MEDLINE, Web of Science, Scopus, and Google Scholar, 

with ProQuest used to search grey literature. Eligible studies included human OSCC case–control 

designs reporting differential miRNA expression between OSCC cases and healthy controls using 

tissue, plasma, or saliva samples. Two reviewers performed study selection and data extraction 

independently, with methodological quality assessed using the Newcastle–Ottawa Scale. Findings 

were synthesized narratively due to heterogeneity in specimen types and miRNA targets. Results: 

Six case–control studies were included. In saliva, hsa-miR-30c-5p was downregulated, while hsa-

miR-423-5p, hsa-miR-106b-5p, and hsa-miR-193b-3p were upregulated in OSCC. In plasma, hsa-

miR-31 was upregulated. In tissue, downregulation of hsa-miR-204, hsa-miR-144, and hsa-miR-375 

and upregulation of hsa-miR-196a, hsa-miR-21, and hsa-miR-155 were reported. Most studies were 

high quality. Conclusion: OSCC is associated with reproducible miRNA dysregulation across 

multiple biological matrices, supporting miRNAs as candidate biomarkers; however, evidence 

remains limited and requires standardized validation, including diagnostic accuracy assessment and 

external replication. 

 Keywords 

 oral squamous cell carcinoma, microRNA, saliva, plasma, tissue, qRT-PCR, biomarker, differential 

expression. 

INTRODUCTION 

Oral squamous cell carcinoma (OSCC) represents the most common malignancy of the oral cavity and remains a major global health concern due 

to its aggressive biological behavior, tendency for early locoregional and distant metastasis, and substantial risk of recurrence even following 

definitive therapy (1). Despite advances in surgical reconstruction, radiotherapy planning, and systemic treatments, survival outcomes have 

improved only modestly, largely because many patients present at advanced stages when curative intervention becomes less effective (2). Early 

detection therefore remains a central priority in OSCC control strategies, and there is continued interest in molecular biomarkers that can improve 

risk stratification, support earlier diagnosis, and potentially guide prognostication beyond conventional clinicopathologic parameters (2). 

MicroRNAs (miRNAs) are small non-coding RNAs that regulate gene expression post-transcriptionally and play critical roles in cancer-related 

pathways involving proliferation, apoptosis, angiogenesis, epithelial–mesenchymal transition, invasion, and metastatic dissemination (3). 

Dysregulation of miRNA networks is increasingly recognized as a hallmark of carcinogenesis, including OSCC, where specific miRNAs may 

exert oncogenic activity through suppression of tumor suppressor genes or, conversely, act as tumor suppressors by inhibiting oncogenic signaling 

(4). Importantly, miRNAs can be detected in multiple biological matrices relevant to OSCC, including tissue, plasma, and saliva, and their stability 

in extracellular environments makes them attractive candidates for minimally invasive biomarker development (4). 

The molecular heterogeneity of OSCC is well established, and profiling studies have identified numerous miRNAs with altered expression in 

malignant tissue compared with non-malignant controls (5). Among these, miR-31 has been repeatedly described as a potential diagnostic signal, 

with evidence suggesting upregulation across tissue and circulating specimens (6). In contrast, miR-375 has been reported as consistently 

downregulated and linked to clinically relevant outcomes, including disease aggressiveness and treatment responsiveness (7). Such differential 

expression patterns have also been explored as tools for distinguishing malignant from non-malignant tissue and for enhancing prognostic 
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assessment (8). Additionally, miR-21 has emerged as a prominent oncogenic miRNA with reported overexpression in OSCC, including saliva and 

tissue, and has been associated with adverse pathological and survival outcomes (9). Other miRNAs implicated across OSCC datasets include 

members of the miR-196 family and miR-203 as frequently upregulated candidates, while let-7 family members and miR-16 are often reported as 

downregulated, reflecting disruption in pathways relevant to tumor progression and cellular differentiation (10). Salivary miRNA signatures have 

gained increasing attention because they offer a non-invasive route for detection and longitudinal monitoring, with several miRNAs reported as 

dysregulated in OSCC compared with controls (11). 

Although multiple primary studies have reported differential expression of miRNAs in OSCC, the evidence remains fragmented across specimen 

types, analytical platforms, and study populations, and there is variation in the specific miRNAs reported as clinically useful (4). Prior reviews 

have primarily emphasized salivary miRNAs, single-miRNA candidates, or broader head and neck cancers rather than focusing specifically on 

OSCC and directly comparing expression patterns between confirmed OSCC cases and healthy controls across tissue, plasma, and saliva (4,9). 

Furthermore, differences in specimen handling, assay normalization, and study design can affect miRNA expression results and limit 

reproducibility and translation into clinically implementable testing strategies (4). A systematic synthesis centered on human OSCC case–control 

evidence, with explicit separation by biological matrix and measurement approach, may clarify which miRNAs demonstrate the most consistent 

differential expression and are therefore most plausible candidates for future validation. 

The objective of this systematic review was to identify miRNAs differentially expressed in patients with oral squamous cell carcinoma compared 

with healthy controls, across tissue, plasma, and saliva specimens, and to summarize the direction of dysregulation and the methodological quality 

of the supporting evidence. 

MATERIALS AND METHODS 

This systematic review was conducted in accordance with established systematic review methodology and was guided by the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) framework to ensure transparent identification, selection, appraisal, and synthesis of 

evidence. The review was designed to summarize human case–control evidence evaluating differential miRNA expression in OSCC compared 

with healthy controls across relevant biological specimens. Given the expected heterogeneity in specimen types, analytical platforms, and reporting 

approaches, a narrative synthesis approach was used rather than quantitative pooling, and findings were reported by specimen category. 

A comprehensive literature search was conducted using Embase, MEDLINE/PubMed, Web of Science, Scopus, and Google Scholar to identify 

eligible peer-reviewed studies. To capture grey literature and minimize publication bias, ProQuest was additionally searched. The search strategy 

combined controlled vocabulary terms (e.g., MeSH and Emtree where applicable) with free-text keywords related to OSCC and miRNA expression, 

including terms reflecting differential expression and specimen sources. Core concepts included oral squamous cell carcinoma, oral cancer, 

microRNA/miRNA, expression profiling, upregulation, downregulation, tissue, plasma, serum, saliva, and quantitative reverse transcription 

polymerase chain reaction. Boolean operators (“AND,” “OR”) were used to combine search blocks, and database-specific syntax was adapted 

accordingly. No restrictions were applied based on publication year, language, geography, ethnicity, or demographic characteristics to maximize 

evidence capture. In addition to electronic searching, reference lists of included studies and relevant review articles were manually screened to 

identify additional eligible studies missed through database searching. 

Eligibility criteria were defined a priori. Studies were eligible if they included patients with a confirmed diagnosis of oral squamous cell carcinoma 

and a healthy control group, and if they evaluated differential expression of one or more miRNAs in OSCC cases compared with controls. Studies 

were required to analyze miRNA expression using tissue, plasma, or saliva specimens, and to report the direction of dysregulation (upregulated or 

downregulated) in cases versus controls. Animal studies were excluded, as were studies focusing on cancers other than OSCC, and studies centered 

on oral potentially malignant disorders or leukoplakia without a distinct OSCC case–control comparison. Studies without healthy controls were 

excluded. Where multiple publications appeared to derive from the same cohort, the most comprehensive report was prioritized. 

All records retrieved from the search were screened using a two-stage process. Titles and abstracts were screened first to remove clearly irrelevant 

studies, followed by full-text screening of potentially eligible articles against the predefined criteria. Screening was conducted independently by 

two reviewers, and disagreements were resolved through discussion to achieve consensus. Reasons for exclusion at the full-text stage were 

documented systematically and reported in the excluded studies summary and PRISMA flow diagram. 

Data extraction was conducted independently by two reviewers using a standardized extraction framework to ensure consistency and completeness. 

Extracted variables included author and publication year, study design, sample type (tissue, plasma, saliva), number of OSCC cases and controls, 

miRNA(s) evaluated, assay platform used for miRNA quantification (e.g., qRT-PCR, microarray with qRT-PCR validation), and the reported 

direction of differential expression in OSCC compared with controls. Any discrepancies in extraction were resolved by consensus discussion. 

Because this review synthesized published data, study authors were not contacted for additional information. 
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Figure 1 PRISMA Flowchart 

Methodological quality and risk of bias of included case–control studies were assessed using the Newcastle–Ottawa Scale (NOS), which evaluates 

selection of study groups, comparability of cases and controls, and ascertainment of exposure. Scores were categorized as high/good quality (7–

9), fair/moderate quality (5–6), and poor/low quality (<5) to support interpretation of the strength and reliability of evidence. Quality assessments 

were performed independently by two reviewers, and differences were resolved by discussion. 

Given heterogeneity in specimen sources, miRNA targets, and reporting metrics, a formal meta-analysis was not performed. Instead, findings were 

synthesized narratively and organized by biological matrix, with emphasis on the direction of miRNA dysregulation (upregulation or 

downregulation) in OSCC relative to healthy controls and the methodological quality of supporting studies. Ethical approval was not required 

because the review involved secondary analysis of previously published data. 

RESULTS 

Six eligible case–control studies were included in this systematic review, collectively evaluating differential miRNA expression in OSCC patients 

compared with healthy controls across saliva, plasma, and tissue specimens (Table 1). Two studies assessed salivary miRNAs, one study assessed 

plasma miRNA expression, and three studies evaluated tumor tissue specimens (Table 2). 

The predominant analytical method was qRT-PCR, with one study employing genome-wide microarray profiling followed by qRT-PCR validation 

(Table 2). Due to heterogeneity in specimen matrices and the limited overlap of specific miRNAs across studies, a meta-analysis was not performed, 

and findings were synthesized narratively by biological matrix (Table 4). 

The included studies were predominantly high quality based on the Newcastle–Ottawa Scale, with five studies scoring 8–9, indicating high 

methodological rigor and low risk of bias within the constraints of observational case–control design (Table 3). One study was rated moderate 

quality (NOS score 7), reflecting minor limitations in domains related to control definition and/or comparability (Table 3). 

Overall, the risk-of-bias profile supports reasonable confidence in the directionality of the reported miRNA dysregulation signals, while 

acknowledging that most candidates were reported by single studies and require replication. 
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Table 1. Evidence on differential miRNA expression in OSCC versus healthy controls 

Characteristic Summary 

Review focus Differential miRNA expression in OSCC cases versus healthy controls 

Included studies (n) 6 

Study design All case–control studies 

Sample matrices assessed Saliva (n = 2 studies), Plasma (n = 1), Tissue (n = 3) 

miRNA analytical platforms qRT-PCR alone (n = 5), microarray with qRT-PCR validation (n = 1) 

Evidence synthesis Narrative synthesis (meta-analysis not performed due to heterogeneity in specimen type and miRNA targets) 

Core finding Multiple miRNAs showed consistent direction of dysregulation within specific specimen types; most miRNAs were 

reported in single studies per matrix 

Table 2. Characteristics of studies evaluating differential miRNA expression in OSCC versus healthy controls 

Study (Year) Design Sample 

type 

Cases 

(n) 

Controls 

(n) 

miRNAs evaluated Direction in OSCC Expression 

platform 

Mehterov et al. 

(2021) (12) 

Case–

control 

Saliva 33 12 hsa-miR-30c-5p Downregulated qRT-PCR 

Romani et al. (2021) 

(11) 

Case–

control 

Saliva 89 58 hsa-miR-423-5p; hsa-miR-

106b-5p; hsa-miR-193b-

3p 

Upregulated Microarray + 

qRT-PCR 

Caliaperoumal et al. 

(2022) (13) 

Case–

control 

Plasma 25 25 hsa-miR-31 Upregulated qRT-PCR 

Rajan et al. (2021) 

(5) 

Case–

control 

Tissue 144 36 hsa-miR-196a; hsa-miR-

204; hsa-miR-144 

miR-196a upregulated; miR-

204 & miR-144 downregulated 

qRT-PCR 

Gombos et al. (2013) 

(14) 

Case–

control 

Tissue 40 40 hsa-miR-21; hsa-miR-155 Upregulated qRT-PCR 

Narasimhan et al. 

(2023) (15) 

Case–

control 

Tissue 22 22 hsa-miR-375 Downregulated qRT-PCR 

*NR: Not reported in the manuscript text provided. Abbreviations: miRNA, microRNA; OSCC, oral squamous cell carcinoma; qRT-PCR, quantitative reverse 

transcription polymerase chain reaction; NR, not reported. 

Table 3. Newcastle–Ottawa Scale (NOS) quality assessment of included case–control studies 

Study NOS score (0–9) Overall quality category Key quality considerations (as per NOS domains) 

Mehterov et al. (2021) (12) 7 Moderate Minor limitations in control definition/comparability scoring 

Caliaperoumal et al. (2022) (13) 8 High Strong selection/exposure assessment; high comparability 

Romani et al. (2021) (11) 9 High High methodological rigor across domains 

Rajan et al. (2021) (5) 9 High High selection and comparability; robust ascertainment 

Gombos et al. (2013) (14) 9 High High rigor; balanced groups and clear exposure ascertainment 

Narasimhan et al. (2023) (15) 8 High Strong design and exposure ascertainment; comparability adequate 

Table 4. Direction of miRNA dysregulation in OSCC relative to healthy controls, by biological matrix 

Specimen type Study (year) miRNA(s) Direction in OSCC vs controls 

Saliva Mehterov et al. (2021) (12) hsa-miR-30c-5p Downregulated 

Saliva Romani et al. (2021) (11) hsa-miR-423-5p Upregulated 

Saliva Romani et al. (2021) (11) hsa-miR-106b-5p Upregulated 

Saliva Romani et al. (2021) (11) hsa-miR-193b-3p Upregulated 

Plasma Caliaperoumal et al. (2022) (13) hsa-miR-31 Upregulated 

Tissue Rajan et al. (2021) (5) hsa-miR-196a Upregulated 

Tissue Rajan et al. (2021) (5) hsa-miR-204 Downregulated 

Tissue Rajan et al. (2021) (5) hsa-miR-144 Downregulated 

Tissue Gombos et al. (2013) (14) hsa-miR-21 Upregulated 

Tissue Gombos et al. (2013) (14) hsa-miR-155 Upregulated 

Tissue Narasimhan et al. (2023) (15) hsa-miR-375 Downregulated 

Table 5. Consolidated miRNA signal map across specimen types (counts reflect number of included studies reporting the miRNA in that matrix) 

miRNA Saliva (studies) Plasma (studies) Tissue (studies) Direction reported 

hsa-miR-30c-5p 1 0 0 Downregulated 

hsa-miR-423-5p 1 0 0 Upregulated 

hsa-miR-106b-5p 1 0 0 Upregulated 

hsa-miR-193b-3p 1 0 0 Upregulated 

hsa-miR-31 0 1 0 Upregulated 

hsa-miR-196a 0 0 1 Upregulated 

hsa-miR-204 0 0 1 Downregulated 

hsa-miR-144 0 0 1 Downregulated 

hsa-miR-21 0 0 1 Upregulated 

hsa-miR-155 0 0 1 Upregulated 

hsa-miR-375 0 0 1 Downregulated 

Across salivary studies, one study reported that hsa-miR-30c-5p was downregulated in OSCC cases compared with healthy controls, suggesting a 

potential tumor-suppressive biomarker signal within saliva (12). In contrast, a genome-wide salivary profiling study identified hsa-miR-423-5p, 
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hsa-miR-106b-5p, and hsa-miR-193b-3p as upregulated in OSCC patients relative to controls, indicating a distinct salivary miRNA signature 

associated with OSCC (11). These findings demonstrate that both upregulated and downregulated miRNA patterns can be detected non-invasively 

in saliva, although the evidence is currently limited to single-study reports for each candidate (Table 4 and Table 5). 

In plasma, one case–control study reported upregulation of hsa-miR-31 in OSCC cases compared with healthy controls, supporting the potential 

utility of circulating miRNAs as minimally invasive biomarkers (13). However, as only one included plasma study was available, the strength of 

evidence remains preliminary and requires validation across independent cohorts using standardized pre-analytic and analytic approaches (Table 

4 and Table 5). In tissue specimens, three studies identified multiple dysregulated miRNAs in OSCC relative to controls. One study reported 

upregulation of hsa-miR-196a alongside downregulation of hsa-miR-204 and hsa-miR-144, supporting the presence of both oncogenic and tumor-

suppressive miRNA alterations within malignant tissue (5). Another study demonstrated upregulation of hsa-miR-21 and hsa-miR-155, two widely 

recognized oncogenic miRNAs implicated in cancer-related regulatory networks (14). A further study reported downregulation of hsa-miR-375 in 

OSCC tissue compared with controls, reinforcing the importance of tumor-suppressor miRNA depletion in OSCC biology (15). Collectively, 

tissue-based studies demonstrated consistent direction of dysregulation for each evaluated miRNA, although overlap across studies was limited 

(Table 4 and Table 5). 

DISCUSSION 

This systematic review synthesized human case–control evidence evaluating differential miRNA expression in oral squamous cell carcinoma 

(OSCC) compared with healthy controls across tissue, plasma, and saliva specimens. Across six included studies, several miRNAs demonstrated 

consistent directionality of dysregulation within specific biological matrices, including upregulated miRNAs in saliva (hsa-miR-423-5p, hsa-miR-

106b-5p, hsa-miR-193b-3p) and downregulated salivary hsa-miR-30c-5p, upregulated plasma hsa-miR-31, and tissue-based upregulation of hsa-

miR-196a, hsa-miR-21, and hsa-miR-155 alongside downregulation of hsa-miR-204, hsa-miR-144, and hsa-miR-375 (5,11–15). Collectively, these 

findings support the concept that OSCC is characterized by aberrant miRNA regulation that can be detected not only in tumor tissue but also 

through minimally invasive sampling, thereby reinforcing the broader premise that miRNAs represent plausible diagnostic and prognostic 

biomarker candidates (3,4). 

The dysregulated miRNAs identified in this review align with established mechanistic frameworks implicating miRNAs in oncogenic and tumor 

suppressive pathways relevant to OSCC biology. miRNAs modulate key cellular processes such as proliferation, apoptosis, invasion, angiogenesis, 

and epithelial–mesenchymal transition, thereby influencing malignant transformation and metastatic competence (3,4). The identification of tissue 

upregulation of oncogenic candidates such as miR-21 and miR-155 is consistent with literature linking these miRNAs to tumor-promoting signaling 

and adverse clinical features in OSCC and related head and neck malignancies (9,14). Similarly, downregulation of tumor suppressive miRNAs 

such as miR-375 is repeatedly reported in OSCC and has been associated with aggressive disease biology and poorer outcomes, supporting its 

relevance as both a biological marker and a potential functional mediator of carcinogenesis (7,15,34). The tissue signal observed for miR-196a, 

together with depletion of miR-204 and miR-144, is also concordant with profiling studies suggesting that OSCC progression involves coordinated 

activation of oncogenic miRNA programs and suppression of differentiation- and apoptosis-associated regulatory pathways (5,10). 

A key translational feature of the evidence base is the detection of miRNA dysregulation in saliva and plasma, which supports the feasibility of 

non-invasive biomarker strategies for OSCC screening and monitoring. Saliva is particularly appealing given proximity to the tumor 

microenvironment, ease of repeated sampling, and suitability for population-level implementation, which aligns with broader oral cancer screening 

priorities aimed at improving early detection in high-risk groups (2,4). 

The included salivary studies support the existence of a diagnostic signature involving upregulated miR-423-5p, miR-106b-5p, and miR-193b-3p 

and downregulated miR-30c-5p, suggesting that OSCC may generate reproducible salivary miRNA alterations measurable using qRT-PCR or 

validated discovery platforms (11,12). Likewise, the plasma upregulation of miR-31 observed in this review is consistent with prior work indicating 

that circulating miR-31 has utility as a marker for oral cancer and may decrease following tumor resection, implying responsiveness to tumor 

burden (13,33). These findings collectively support the overarching direction of the field: miRNA panels may ultimately provide more robust 

diagnostic value than single biomarkers, particularly when integrated with clinicopathological risk markers or adjunctive screening modalities 

(2,6). 

Despite the biological plausibility and consistency in directionality for the miRNAs reported in each included study, several limitations constrain 

the certainty and immediate clinical applicability of the evidence. First, the dataset was small (six studies), and most miRNAs were reported in 

single studies per specimen type, limiting replication and restricting inference about generalizability across settings and populations (5,11–15). 

Second, heterogeneity in pre-analytic handling (collection methods, storage conditions, extraction protocols), analytic workflows (normalization 

controls, qRT-PCR platforms, threshold definitions), and reporting practices can substantially influence measured miRNA expression and may 

explain variability across the broader literature (4). Third, case–control designs are vulnerable to selection bias and confounding, particularly when 

control populations are not matched on key determinants such as smoking, betel nut use, inflammation, periodontal disease, or metabolic 

comorbidity, all of which may influence miRNA profiles independent of OSCC status (4). 

Fourth, although differential expression is necessary for biomarker candidacy, relatively few studies in this evidence base reported standardized 

diagnostic performance measures (e.g., AUC, sensitivity, specificity) or validated biomarker cutoffs, limiting translation into clinically actionable 

screening tests (11–13). 

Finally, OSCC is heterogeneous with respect to anatomical subsites, tumor stage, and molecular phenotype; without consistent stratification, 

miRNA signals may represent composite averages rather than stage-specific or subtype-specific diagnostic markers (1,5). 

The methodological strengths of this review include a broad database search, inclusion of multiple specimen types (tissue, plasma, saliva), and 

formal quality appraisal using the Newcastle–Ottawa Scale, which indicated generally high quality across included studies (11–15). However, the 

review is limited by the inability to perform quantitative synthesis because of heterogeneity in targets and specimen matrices and by incomplete 

harmonization across study reporting, which prevented robust comparisons of effect sizes.  

These limitations underscore the need for future research prioritizing standardized laboratory workflows, harmonized reporting of normalization 

methods and effect measures, and validation in large, prospective, multi-center cohorts. Additionally, future work should focus on developing and 

validating multi-miRNA panels rather than single biomarkers, incorporating external validation, assessing diagnostic accuracy against clinically 
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meaningful reference standards, and evaluating implementation feasibility in screening pathways, especially in high-risk populations (2,4,9). 

Longitudinal designs evaluating pre-diagnostic and post-treatment trajectories may also clarify whether miRNAs function primarily as diagnostic 

discriminators, prognostic indicators, or dynamic markers of treatment response and recurrence (33,34). 

CONCLUSION 

This systematic review identified aberrant miRNA expression in OSCC compared with healthy controls across saliva, plasma, and tissue, including 

salivary upregulation of hsa-miR-423-5p, hsa-miR-106b-5p and hsa-miR-193b-3p with downregulation of hsa-miR-30c-5p, plasma upregulation 

of hsa-miR-31, and tissue upregulation of hsa-miR-196a, hsa-miR-21 and hsa-miR-155 alongside downregulation of hsa-miR-204, hsa-miR-144 

and hsa-miR-375. While these signals support the promise of miRNAs as minimally invasive biomarkers and reflect plausible oncogenic and 

tumor suppressive mechanisms, the evidence is largely based on single-study findings per matrix and remains limited by methodological 

heterogeneity and incomplete diagnostic performance reporting. Future large-scale, standardized, multicenter, longitudinal studies should validate 

reproducible miRNA panels and establish clinically meaningful thresholds to enable translation into screening, risk stratification, and monitoring 

pathways for OSCC. 

REFERENCES 

1. Caruntu A, Caruntu C. Recent advances in oral squamous cell carcinoma. J Clin Med. 2022;11(21):6406. 

2. Bisht SR, Mishra P, Yadav D, Rawal R, Mercado-Shekhar KP. Current and emerging techniques for oral cancer screening and diagnosis: a 

review. Prog Biomed Eng. 2021;3(4):042003. 

3. Nakamura K, Hiyake N, Hamada T, Yokoyama S, Mori K, Yamashiro K, et al. Circulating microRNA panel as a potential novel biomarker 

for oral squamous cell carcinoma diagnosis. Cancers (Basel). 2021;13(3):449. 

4. Al Rawi N, Elmabrouk N, Abu Kou R, Mkadmi S, Rizvi Z, Hamdoon Z. The role of differentially expressed salivary microRNA in oral 

squamous cell carcinoma. A systematic review. Arch Oral Biol. 2021;125:105108. 

5. Rajan C, Roshan VD, Khan I, Manasa V, Himal I, Kattoor J, et al. MiRNA expression profiling and emergence of new prognostic signature 

for oral squamous cell carcinoma. Sci Rep. 2021;11(1):7298. 

6. Wang LL, Li HX, Yang YY, Su YL, Lian JS, Li T, et al. MiR-31 is a potential biomarker for diagnosis of head and neck squamous cell 

carcinoma. Oncol Lett. 2018;11(9):4339. 

7. Siow M, Karen Ng L, Vincent Chong V, Jamaludin M, Abraham M, Abdul Rahman Z, et al. Dysregulation of miR-31 and miR-375 expression 

is associated with clinical outcomes in oral carcinoma. Oral Dis. 2014;20(4):345-351. 

8. Lajer CB, Nielsen FC, Friis-Hansen L, Norrild B, Borup R, Garnæs E, et al. Different miRNA signatures of oral and pharyngeal squamous 

cell carcinomas: a prospective translational study. Br J Cancer. 2011;104(5):830-840. 

9. Menini M, De Giovanni E, Bagnasco F, Delucchi F, Pera F, Baldi D, et al. Salivary micro-RNA and oral squamous cell carcinoma: a systematic 

review. Medicina (Kaunas). 2021;11(2):101. 

10. Park YN, Ryu JK, Ju YJ. The potential microRNA diagnostic biomarkers in oral squamous cell carcinoma of the tongue. Cell Mol Biol 

(Noisy-le-grand). 2024;46(7):6746-6756. 

11. Romani C, Salviato E, Paderno A, Zanotti L, Ravaggi A, Deganello A, et al. Genome-wide study of salivary miRNAs identifies miR-423-5p 

as promising diagnostic and prognostic biomarker in oral squamous cell carcinoma. Theranostics. 2021;11(6):2987. 

12. Mehterov N, Vladimirov B, Sacconi A, Pulito C, Rucinski M, Blandino G, et al. Salivary miR-30c-5p as potential biomarker for detection of 

oral squamous cell carcinoma. Cancers (Basel). 2021;9(9):1079. 

13. Caliaperoumal SK, Ravi S, Thirumaran M, Jeyakumar B, Mani DJ. Evaluation and comparison of plasma miRNA-31 in oral squamous cell 

carcinoma. Int J Sci Med Res. 2022;11:186-191. 

14. Gombos K, Horvath R, Szele E, Juhasz K, Somlai K, et al. miRNA expression profiles of oral squamous cell carcinomas. In Vivo. 

2013;33(4):1511-1517. 

15. Narasimhan S, Narasimhan M, Shetty SR, Rajan ST, Al Kawas S, Subramani VN, et al. Analyzing the expression of microRNA-375 and its 

target gene p53 in oral squamous cell carcinoma and its implication in oral carcinogenesis. [Journal name not provided]. 2023;16(4):2051-

2060. 

16. Yu T, Wang XY, Gong RG, Li A, Yang S, Cao YT, et al. The expression profile of microRNAs in a model of 7,12-dimethyl-benz[a]anthrance-

induced oral carcinogenesis in Syrian hamster. J Exp Clin Cancer Res. 2009;28(1):64. 

17. Xu G, Yang Y, Yang J, Xiao L, Wang X, Qin L, et al. Screening and identification of miR-181a-5p in oral squamous cell carcinoma and 

functional verification in vivo and in vitro. BMC Cancer. 2023;23(1):162. 

18. Xu GQ, Li LH, Wei JN, Xiao LF, Wang XT, Pang WB, et al. Identification and profiling of microRNAs expressed in oral buccal mucosa 

squamous cell carcinoma of Chinese hamster. Sci Rep. 2019;9(1):15616. 

19. Cervigne NK, Reis PP, Machado J, Sadikovic B, Bradley G, Galloni NN, et al. Identification of a microRNA signature associated with 

progression of leukoplakia to oral carcinoma. Hum Mol Genet. 2009;18(24):4818-4829. 

20. Lajer CB, Nielsen FC, Friis-Hansen L, Norrild B, Borup R, Garnæs E, et al. Different miRNA signatures of oral and pharyngeal squamous 

cell carcinomas: a prospective translational study. Br J Cancer. 2011;104(5):830-840. 

21. Yang Y, Li YX, Yang X, Jiang L, Zhou ZJ, Zhu YQ. Progress risk assessment of oral premalignant lesions with saliva miRNA analysis. BMC 

Cancer. 2013;13(1):129. 

22. Ren ZH, Wu K, Yang R, Liu ZQ, Cao W. Differential expression of matrix metalloproteinases and miRNAs in the metastasis of oral squamous 

cell carcinoma. BMC Oral Health. 2020;20(1):24. 

23. Kaunein N, Ramani RS, Koo K, Moore C, Celentano A, McCullough M, et al. A systematic review of microRNA signatures associated with 

the progression of leukoplakia with and without epithelial dysplasia. [Journal name not provided]. 2021;11(12):1879. 

24. Uma Maheswari TN, Nivedhitha MS, Ramani P. Expression profile of salivary microRNA-21 and 31 in oral potentially malignant disorders. 

Braz Oral Res. 2020;34:e002. 

https://jhwcr.com/index.php/jhwcr/index
https://creativecommons.org/licenses/by/4.0/deed.en
https://lmi.education/
https://jhwcr.com/index.php/jhwcr/index


  
  

Khan et al. https://doi.org/10.61919/a7neha49 
  

 

 
JHWCR • Vol. 3 (15) October 2025 • CC BY 4.0 • Open Access • lmi.education 

 
 

25. Ayaz L, Görür A, Yaroğlu HY, Ozcan C, Tamer L. Differential expression of microRNAs in plasma of patients with laryngeal squamous cell 

carcinoma: potential early-detection markers for laryngeal squamous cell carcinoma. J Cancer Res Clin Oncol. 2013;139(9):1499-1506. 

26. Akkuş N, Kaya Çelik E, Ozdemir S, Sapmaz E. Unveiling the role of miRNA in laryngeal squamous cell carcinoma progression: a 

retrospective study. Eur Arch Otorhinolaryngol. 2025;282(7):3683-3688. 

27. Kyurkchiyan S, Petkova V, Stancheva G, Stancheva I, Dimitrov S, Dobriyanova V, et al. Co-expression of miRNA players in advanced 

laryngeal carcinoma–insights into the roles of miR-93-5p, miR-145-5p, and miR-210-3p. [Journal name not provided]. 2024;25(5):1052. 

28. Broseghini E, Filippini DM, Fabbri L, Leonardi R, Abeshi A, Dal Molin D, et al. Diagnostic and prognostic value of microRNAs in patients 

with laryngeal cancer: a systematic review. [Journal name not provided]. 2023;9(1):9. 

29. Falco M, Tammaro C, Cossu AM, Takeuchi T, Tufano R, Ceccarelli M, et al. Identification and bioinformatic characterization of a serum 

miRNA signature for early detection of laryngeal squamous cell carcinoma. J Transl Med. 2024;22(1):647. 

30. Schneider A, Victoria B, Lopez YN, Suchorska W, Barczak W, Sobecka A, et al. Tissue and serum microRNA profile of oral squamous cell 

carcinoma patients. Sci Rep. 2018;8(1):675. 

31. Dioguardi M, Spirito F, Sovereto D, Alovisi M, Troiano G, Aiuto R, et al. MicroRNA-21 expression as a prognostic biomarker in oral cancer: 

systematic review and meta-analysis. Int J Environ Res Public Health. 2022;19(6). 

32. Lin X, Wu W, Ying Y, Luo J, Xu X, Zheng L, et al. MicroRNA-31: a pivotal oncogenic factor in oral squamous cell carcinoma. Cell Death 

Discov. 2022;8(1):140. 

33. Liu CJ, Kao SY, Tu HF, Tsai MM, Chang KW, Lin SC. Increase of microRNA miR-31 level in plasma could be a potential marker of oral 

cancer. Oral Dis. 2010;16(4):360-364. 

34. Burtyn O, Borikun T, Rossylna O, Kopchak A, Kravets O. Clinical significance of salivary miR-21, -155, and -375 in patients with squamous 

cell carcinoma of oral cavity. Exp Oncol. 2024;46(2):139-145. 

https://jhwcr.com/index.php/jhwcr/index
https://creativecommons.org/licenses/by/4.0/deed.en
https://lmi.education/
https://jhwcr.com/index.php/jhwcr/index

