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ARTICLEINFO ABSTRACT
Article history: Background and aim: Approximately 90% of all oral malignant tumors are squamous cell carcinomas. This
Received26 March2023 aims to evaluate the sensitivity and specificity of miRNAs in discriminating oral squamous cell carci
Received in revised for3 May 2023 Material and methods: There are many international databamesh as PubMed, Scopus, Science Direct, ISI, V
Accepted25 May 2023 of Knowledge, Embase, and many other databases in oral squamous cell carcinoma searched until May 2
Available online28 May 2023 analysis using STATA/MP. V17 software was done in 95% confidence intervals. Effect size ($grsitiv
specificity) were calculated using a fixed effect model with an inwemsence methad
Keywords: Results: The full text of 25 studies was reviewed; finally, 17 studies were selected according to the objec
MicroRNAs the present study and included in the negtalysis. The sensitivity and specificity of miRNAs in diagnosing OS
Sensitivity and Specificity were 77% (ES, 77% CI; 70%, 84%; p<0.01) and 80% (ES, 80% CI; 73%, 87%; p<0.01), respectively. Test:
Carcinoma differences showed no significant difference between sensitivity and sjtgafi the salivary, blood, and serut
Squamous Cell miRNAs in diagnosing oral sgquamous cell carcinoma (0scoe) (p>0.

Conclusions:Based on the met@nalysis of the present study, the diagnostic accuracy of miRNAs for the diag
of OSCC is high; Blood, saliva, aseérum miRNAs had similar sensitivity and specificity.

1. Introduction oral cancer to be poon imost parts of the world. This cancer accounts for
Cancer is a disease that occurs due to uncontrollable cell division causBéb of all cancer cases in men and 2% in women. The factors that increase
by environmental factors and genetic dits!! Squamous cell cancer of the this disease in old age are carcinogenic factors such as cigarettes, alcohol, and
head and neck is characterized by a heterogergroup of malignancies tobacco, with an increase in DNA damage, as well as viruses and other
affecting the oral cavity, nasal cavity, paranasal sinusesxlapparynx, and  microbial factors andrteir effects on the oral muco$e! Biological markers
salivary gland# The most common type of squamous cell cancer of the headre molecules in the blood, body fluids, and tissues, indicating normal or
and neck is oral cancer, also known as a@liamous cell carcinoma abnormal processes, diseases, or conditi8iExamining several biomarkers
(OSCC)™® More than 90% of oral cancers are OSCCs, the most commotogether can provide the utieal staff with more accurate and reliable resul
malignant neoplasms of the oral cavity. Gene changes affecting thier the diagnosis of cancef$.MicroRNAs (miRNAs) are a large subgroup
appearance of proteins have been implicated in the development of ora 18-25 nucleotide nowwoding RNAs tlat are evolutionarily conservéd.
cancer, and this protein dysregulation can lead to uratedr cell These molecules control gene expression after tratiscripy inhibiting the
proliferation,tissue invasion, and metasta$ighere is a less than 50% five translation of messenger RNA (INR) or inducing its degradatidf® 4
year survival rate for OSCC patients despite recent advances in diagnosis afidny recent studies show the potential role of miRNAgh&development
treatment method®.9 Most oral cancers are diagnosed in advanced stageof oral cancel!> '8 Studies have investigated the use of miRNAs
These le®ns are discovered when they have led to the appearance of clinicdlagnosingOSCC. However, the clinical value of miRNAs in diagnosing
symptoms as a result of much progress, and this has caused the prognosi®8ICC is unclear, and moremprehensive studies are needEderefore, in
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the present study, an attempt has been made to present the accuracy of miR® Metaanalysis is an evidendwmsed approach that provides an accurate
detection in the diagnosis of OSCC with strong evigeby examining the and reliabé report of previous research findingsing the PRISMA 2020
results of the studies. Therefore, this study aims to evaluate the sensitivity aokecklist!”? as a standard tool and a systematic review of all empirical

specificity of miRNAs in discriminating oral squamous cell carcinoma. evidence with appropriate criteria to answer the question. Researches,
identifies and collects. The current study usesRICO strategy to construct

2. Material and methods the research question specified in Table 1. The four elements of the PICO

Search strategy model include patient/population, intervention, comparison, and outcome;

In the present study, Systematic Review Bieta-analysis methods were  The PICO process begins with a case scenario from which a question related
used to answer the question, "What is the sensitivity and specificity ofo the case is constructed and phrased to facilitate finding an answer.
miRNAs in diagnosing oral squamous cell carcinoma." Systematic Review

Table 1. PICO strategy.

PICO Strategy Description

P Population: OSCC Patients

| Intervention: miRNAs

C Comparison: healthy controls

(0] Outcome: sensitivitgnd specificity

All international databases of PubMed, Scopus, Science Direct, ISI, WelmiRNA. Moreover, the second part was the data related to the diagnostic
of Knowledge, and Embase and databases in the field of oral squamous caticuracy used in the mesaalysis.
carcinoma using keywords (((((((((("Squamous Cell Carcinoma ofl lded
Neck"[Mesh]) OR ( "Squamous Cell Carcinoma of Head andRisk assessment
Neck/mortality"[Mesh] OR  "Squamous Cell Carcinoma of Head and The quality of the selected studies was measured using Diagnostic
Neck/prevention and control'[Mesh] OR "Squamous Cell Carcinoma ofAccuracy Studies (QUADAS?) criterid® This tool has four key domains
Head and Neck/surgery"[Mesh] OR "Squamous Cell Carcirairi@adand which are:
Neck/therapy"[Mesh])) AND "MicroRNAs"[Mesh]) OR ( e Patient selection
"MicroRNAs/blood"[Mesh] OR "MicroRNAs/classification"[Mesh] OR e Index test
"MicroRNAs/standards"[Mesh] OR "MicroRNAs/therapeutic use"[Mesh])) « Reference standard
OR "Serum"[Mesh]) OR "Saliva"[Mesh]) OR "Blood"[Mesh]) AND "Area e Flow and timing
Under Curve"[Mesh]) OR "Sensitivity and Specificity"[Mesh]) OR ( "False Each domain is assessed for risk of bias, and the first three are for
Negative Reactions"[Mesh] OR "Predictive Value of Tests"[Mesh] )) ORapplicability concerns. Signaling questions are included tojhéfe the risk
"False Positive Reactions"[Mesigre searched until May 2023. of bias.

Study selection criteria Data analysis

Inclusion criteria includé all studies that investigated the diagnostic Data analysis using STATA/MPV17 software was done in 95%
value of miRNAs in blood, plasma, and saliva in OSCC; studies with a contratonfidence intervals. Effect size (sensitivity and specificity) were calculated
group (healthy people); reporting the sensitivity and specificity of miRNAsusing a fixed effect model with an invergariance method. In addition, the
in OSCC; access to the full text of the study; anddhguage of publication  chi-square test was used to check the heterigebetween the studies. The
was English. The exclusion criteria included studies with incomplete 12 coefficient value is less than 50% as low heterogeneity; between 50 and
methodology and case studies, case reporstrimand invivo studies, and  75% was considered moderate heterogeneity, and above 75% was high
review articles. heterogeneity.

Data collection 3. Results

A checklist was prepared by two independent anadbéiuthors related — Study selection
to the data of the studies as a data collection tool. Then both checklists were First, a search was conducted using keywords in international databases,
checked by a third independent and blind author, duplicate items werand 194 articles were found, all of which were entered into End.Note.X8
removed, and each three income authors approved the final checklist. Tvgoftware; Duplicate articles and records marked as ineligible by automation
authors did di@a extraction independently, and the information was recordedools and for other reasons weesnoved. The abstracts of 113 articles were
in the checklist. In case there is no agreement on a specific issue, the opini@viewed, and according to the inclusion and exclusion criteria, 88 studies
of the third referee was considered as a criterion. This checklist had two partsere excluded, and the full text of 25 studies was reviewed; finally, 17 studies
The first part included the desgraphic and clinical data, including the name were selected according to the objectives of the presety and included in
of the author, the year of publication of the article, the sample size, the numbiére metaanalysis (Figl).
of patients in the intervention and control groups, the gender and average age
of the participating patients, the type of sdenpbtained, and the type of
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Records removed before the screening:

Records identified Duplicate records (n 35)
= > Records marked as ineligible by automati
(n =199 tools (n =25)

Other reasons (n 21)

Records screened o Records excluded
(n=113 " (n=88)
\ 4
Reports sought for retrieval. Reports not retrieved
(n =0) (n=0)
Full text > Reports excluded
(n =25 (n=9)

A 4

Included studies
(n=17)

Fig. 1. PRISMA 2020 Checklist.

Studycharacteristics

In the present study, OSCC patients were compared with healthy peopdample type was serum; in three studies, it was blood; and in eight studies, it
(control group); 606 men and 320 women participated in the OSCC groupyas saliva. The types of miRNAs under investigation are summarized in
and 432 men and 289 women participated in the control group. The averagable 2.
age of participants in both groups is reported in Table 2. In six studies, the

Table 2. Data extracted from included studies.

miR-31-5p, miR483-
32 15 28 14 57 57 Serum 5p, miR486-5p, Low
miR30e5

Mazumder et al.,
20234

miR-31-5p, miR345
3p, and miR424-3p

3 Scholtz et al., 20224 28 15 16 28 57.9 57.6 Saliva Low

miR-21, miR24, miR

5 Karimi et al., 20283 14 6 14 6 46.4 47 Serum 20a

Low

7 He et al., 20267 30 19 8 6 NR NR Saliva miR-24-3p Mod
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13

15

11

Chen et al., 2018 73 48 27 28 NR NR Serum miR-99a Low

miR9, miR127,
Wan et al., 20172 34 13 59 54 NR NR Saliva miR134, miR191, Low
miR222, miR455

Tacg'gfg;} etal, 20 11 16 15 75 75 Serum miR-233 Low

Momeptierayietal. 8 1 5 3 60 60 Saliva miR-27b, miR136 Low

MacLellan et al., miR-338-3p, miR29a,

17 2014 21 9 13 13 62 62 Serum miR-223 miR16 Low
Risk of bias assessment Meta-analysis
According to QUADAS?2, 12 studies were of high quality, and five were  Table 3 shows a metmnalysis of the area under the cu(&C), false
of moderate quality. negative, false positive, true positive, and true negative. The AUC value was

74% (ES, 0.74 CI; 0.68, 0.80; p<0.01) (Table 3).

Table 3. Diagnostic value.

Mazumder et al., 2023

Scholtz et al., 20284

Karimi et al., 20263

He et al., 20267
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Chenetal., 2018 | 24 9 97 46

Wan et al., 2017 0.82 19 7 28 106

Tachibana et al., 201§ 0.70 10 12 21 19

40 6 60 14

MomenHeravi et al., 20183 0.96 1 0 8 8

0.82 6 5 24 21

MacLellan et al., 20128

0.81 1 10 29 16

0.74 (0.68, 0.80) 21.53 (21.48,
21.59)

41.11 (41.05, 25.93 (25.87,

7.58 (7.52, 7.64) 41.17) 25.99)

Sensitivity and specificity of miRNAs in diagnosing OSCC
The sensitivity of miRNAs in diagnosed OSCC was 77% (ES, 77% Cl;Specificity of miRNAs in diagnosed OSCC was 80% (ES, 80% CI; 73%,
70%, 84%; p<0.01) with low heterogeneity?£D%; P=0.99) (Fig. 2). 87%; p<0.01) with low heterogeneity£D%; P =0.98) (Fig3).
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Sensitivity Weight

Study with 95% CI (%)
Mazumder et al., 2023 0.81[ 022 1.40] 1.45
Ukey et al., 2023 080[ 021, 1.38]) 145
Scholiz et al., 2022 — 0.85[ 047, 1.25) 3.28
Kiran et al_, 2022 —l— 042[ 0032, 0.81] 3.28
Karimi et al., 2020 1.00[ 080, 1.20) 13.04
Emami et al., 2020 0.78[0.18, 1.37] 1.45
He et al., 2020 0G5[ 008 124] 145
Chang et al., 2013 081[ 002 120 145
Chen et al, 2018 080[ 021, 1.38) 145
Sun et al., 2018 080[ 021, 1.48) 145
Wan et al., 2017 0.80[ 001, 1.18]  1.45
Duz et al., 2016 o.v2[ 0233, 1.11] 3.28
Tachibana et al., 2015 — 0468[ 029 107 3.28
Zahran et al., 2015 0.80[ 0,60, 1.00] 13.04
Momen-Heravi et al., 2014 0.88 [ 0,30, 1.48] 1.45
Ren et al., 2014 062[003, 1211 145
Maclellan et al., 2012 080021, 1.38]) 145
Zahran et al., 2015 —a— 080[ 021, 088 3.28
Zahran et al., 2015 — 0485[ 026, 1.04) 3.28
Momen-Heravi et al., 2014 0.88 [ 062, 1.09) 13.04
Hiran et al., 2022 080[ 001, 1.18]) 145
Emami et al., 2020 0F2[ 013, 1.31] 145
Emami et al., 2020 O68[ 008, 127] 145
Karimi et al., 2020 — 0.73[ 034, 112) 3.28
Karimi et al., 2020 ——8@— 0.85[ 056 1.34] 3.28
Chang =t al., 2013 058 [ 028, 0.7E] 13.04
Chang et al., 2013 0.F1[ 012, 1.30) 1.45
Owerall 0.77 [ 0.70, 0.84]

Heterogeneity: I' = 0.00%, H = 1.00
Test of 8 = 8- (28} = 17.41, p = 0.90
Testof8=0:z=21.31. p=0.00

Fized-efects inverse-variance mode|

Fig. 2. The forest plot showed a sensitivitpf miRNAs in diagnosing OSCC.
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Specificity Weight

Study with 95% CI (%)
Mazumder et al., 2023 = 0.78 [ 0.19, 1.37] 1.45
Ukey et al., 2023 - 0.80 [ 0.21, 1.39] 1.45
Scholtz et al., 2022 —a— 0.77 [ 0.38, 1.16] 3.26
Kiran et al., 2022 —a— 0.90 [ 0.51, 1.29] 3.26
Karimi et al., 2020 —— 0.90[0.70, 1.10] 13.04
Emami et al., 2020 - 0.84 [ 0.25, 1.43] 1.45
He et al., 2020 - 0.79[0.20, 1.38] 1.45
Chang et al., 2018 - 0.77[0.18, 1.36] 1.45
Chen et al., 2018 - 0.84 [ 0.25, 1.43] 1.45
Sun et al., 2018 0.89[0.30, 1.48] 1.45
Wan et al., 2017 0.94[0.35, 1.53] 1.45
Duz et al., 2016 —_— 0.84[0.45, 1.23] 3.26
Tachibana et al., 2016 —a— 0.61[0.22, 1.00] 3.26
Zahran et al., 2015 —— 0.65[0.45, 0.85] 13.04
Momen-Heravi et al., 2014 1.00[0.41, 1.59] 1.45
Ren et al., 2014 0.91[0.32, 1.50] 1.45
MacLellan et al., 2012 0.81[0.22, 1.40] 1.45
Zahran et al., 2015 —a— 0.75[0.36, 1.14] 3.26
Zahran et al., 2015 —a— 0.70[ 0.31, 1.09] 3.26
Momen-Heravi et al., 2014 — 1.00[0.80, 1.20] 13.04
Kiran et al., 2022 0.83[0.24, 1.42] 1.45
Emami et al., 2020 0.80[0.21, 1.39] 1.45
Emami et al., 2020 0.86[0.27, 1.45] 1.45
Karimi et al., 2020 —_— 0.70[0.31, 1.09] 3.26
Karimi et al., 2020 0.95[0.56, 1.34] 3.26
Chang et al., 2018 —— 0.64 [ 0.44, 0.84] 13.04
Chang et al., 2018 0.73[0.14, 1.32] 1.45
Overall < 0.80[0.73, 0.87]
Heterogeneity: I° = 0.00%, H’ = 1.00
Test of 6, = 6;: Q(26) = 13.19, p = 0.98
Testof 8 =0:z=22.19, p = 0.00

0 5 1 15

Fixed-effects inverse-variance model

Fig. 3. The forest plot showed a specificity of miRNAs in diagnosing OSCC.

Subgroup metaanalysis

The sensitivity of salivary miRNAs idiagnosed OSCC was 76% (95% OSCC was79% (95% CI: 0.680.91) with low heterogeneity’#16.44%; P
Cl: 0.66-0.86) with low heterogeneity %0%; P =0.74), the sensitivity of =0.30). Test of group differences showed no significant difference between
blood miRNAs in diagnosed OSCC was 73% (95% CI:-0334) with low the sensitivity of the salivary, blood, and serum miRNAs in diagnosing OSCC
heterogeneity ¢0%; P =1.00), and sensitivity of serum miRNAs in diagnose (p=0.84) (Fig. 4).
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Sensitivity Weight
Study with 95% CI (%)

salivary miRNAs
Scholtz et al., 2022
Kiran et al., 2022
He et al., 2020
Wan et al., 2017
Duz et al., 2016
Zahran et al., 2015

— = 0.86[0.47, 1.25] 3.26
— = 0.42[0.03, 0.81] 3.26
0.65[0.06, 1.24] 1.45
= 0.60[0.01, 1.19] 1.45
— = 0.72[0.33, 1.11] 3.26
—— 0.80[0.60, 1.00] 13.04
= 0.89[0.30, 1.48] 1.45
— = 0.60[0.21, 0.99] 3.26
— = 0.65[0.26, 1.04] 3.26
Momen-Heravi et al., 2014 —— 0.89[0.69, 1.09] 13.04
Kiran et al., 2022 0.60[0.01, 1.19] 1.45
Heterogeneity: I* = 0.00%, H” = 1.00 ‘ 0.76 [ 0.66, 0.86]
. e
‘
_._
-
-
_._
<
L 2

Momen-Heravi et al., 2014
Zahran et al., 2015
Zahran et al., 2015

Test of 8, = 6;: Q(10) = 6.86, p = 0.74

blood miRNAs

Ukey et al., 2023

Emami et al., 2020

Sun et al., 2018

Tachibana et al., 2016

Ren et al., 2014

Emami et al., 2020

Emami et al., 2020

Heterogeneity: I” = 0.00%, H* = 1.00
Test of 6, = 6;: Q(6) = 0.63, p = 1.00

0.80[0.21, 1.39] 1.45
0.78[0.19, 1.37] 1.45
0.90[0.31, 1.49] 1.45
0.68[0.29, 1.07] 3.26
0.62[0.03, 1.21] 1.45
0.72[0.13, 1.31] 1.45
0.68[0.09, 1.27] 1.45
0.73[0.53, 0.94

serum miRNAs

Mazumder et al., 2023

Karimi et al., 2020

Chang et al., 2018

Chen et al., 2018

MacLellan et al., 2012

Karimi et al., 2020

Karimi et al., 2020

Chang et al., 2018

Chang et al., 2018

Heterogeneity: I> = 16.44%, H> = 1.20
Test of ;= 6;: Q(8) = 9.57, p = 0.30

0.81[0.22, 1.40] 1.45
1.00[0.80, 1.20] 13.04
0.61[0.02, 1.20] 1.45
0.80[0.21, 1.39] 1.45
0.80[0.21, 1.39] 1.45
0.73[0.34, 1.12] 3.26
0.95[0.56, 1.34] 3.26
0.59[0.39, 0.79] 13.04
0.71[0.12, 1.30] 1.45
0.79[0.68, 0.91]

Overall 0.77 [ 0.70, 0.84]
Heterogeneity: I” = 0.00%, H’ = 1.00

Test of 6, = 6 Q(26) = 17.41, p = 0.90

Test of group differences: Q,(2) = 0.35, p = 0.84

1

0 5 1 1.5
Fixed-effects inverse-variance model
Fig. 4. The forest plots showed a sensitivity of salivary, blood, and serum miRNAs in diagnosing OSCC.

The specificity of salivary miRNAs in diagnosed OSCC was 82% (95%0SCC was 78% (95% CI: 0.67.89) with low heterogeneity %0%; P
Cl: 0.72-0.92) with lav heterogeneity ££0%; P =0.69), specificity of blood =0.82). Test of group differences showed no significant difference between
miRNAs in diagnosed OSCC was 78% (95% CI: 6(89) with low the specificity of the salivary, blood, and serum miRNAs in diagnosing OSCC
heterogeneity ¢-0%; P =0.98) and specificity of serum miRNAs in diagnose (p=0.86) (Fig5).
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Specificity Weight

Study with 95% CI (%)
salivary miRNAs

Scholtz et al., 2022 —a— 0.77[0.38, 1.16] 3.26
Kiran et al., 2022 —— 0.90[0.51, 1.29] 3.26
He et al., 2020 0.79[0.20, 1.38] 1.45
Wan et al., 2017 0.94[0.35, 1.53] 1.45
Duzetal., 2016 . 0.84[0.45, 1.23] 3.26
Zahran et al., 2015 —— 0.65[0.45, 0.85] 13.04
Momen-Heravi et al., 2014 1.00[0.41, 1.59] 1.45
Zahran et al., 2015 —_— 0.75[0.36, 1.14] 3.26
Zahran et al., 2015 —— 0.70[0.31, 1.09] 3.26
Momen-Heravi et al., 2014 — 3 1.00[0.80, 1.20] 13.04
Kiran et al., 2022 0.83[0.24, 1.42] 1.45
Heterogeneity: I* = 0.00%, H’ = 1.00 ‘ 0.82[0.72, 0.92]

Test of 8 = 8 Q(10) = 7.38, p = 0.69

blood miRNAs

Ukey et al., 2023 0.80[0.21, 1.39] 1.45
Emami et al., 2020 0.84[0.25, 1.43] 1.45
Sun et al., 2018 0.89[0.30, 1.48] 1.45
Tachibana et al., 2016 . 0.61[0.22, 1.00] 3.26
Ren et al., 2014 0.91[0.32, 1.50] 1.45
Emanmi et al., 2020 0.80[0.21, 1.39] 1.45
Emanmi et al., 2020 0.86[0.27, 1.45] 1.45
Heterogeneity: I* = 0.00%, H’ = 1.00 ‘ 0.78 [0.58, 0.99]

Test of 6, = 6;: Q(6) = 1.16, p = 0.98

serum miRNAs

Mazumder et al., 2023 0.78[0.19, 1.37] 1.45
Karimi et al., 2020 —— 0.90[0.70, 1.10] 13.04
Chang et al., 2018 0.77[0.18, 1.36] 1.45
Chen et al., 2018 0.84[0.25, 1.43] 1.45
MacLellan et al., 2012 0.81[0.22, 1.40] 1.45
Karimi et al., 2020 —— 0.70[0.31, 1.09] 3.26
Karimi et al., 2020 —— 0.95[0.56, 1.34] 3.26

Chang et al., 2018 —— 0.64[0.44, 0.84] 13.04
Chang et al., 2018 0.73[0.14, 1.32] 1.45
Heterogeneity: I° = 0.00%, H’ = 1.00 ‘ 0.78 [ 0.67, 0.89]

Test of 8 = 8 Q(8) = 4.36, p = 0.82

Overall
Heterogeneity: I” = 0.00%, H” = 1.00
Test of 8 = 6: Q(26) = 13.19, p = 0.98

0.80[0.73, 0.87]

Test of group differences: Q,(2) = 0.29, p = 0.86

Fixed-effects inverse-variance model
Fig. 5. The forest plots showed a specificity afalivary, blood, and serum miRNAs in diagnosing OSCC.

Funnel plots are a visual tool for investigating publication and otherand its precision. Based on Figures 6 and 7, no significant emission bias was
biases in metanalysis and show the relationship between a study's effect sizesbserved.
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Fig. 6. Funnel plots for publication bias of sensitivity.
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Fig. 7. Funnel plots for publication bias of specificity.

4. Discussion method<® The survival rate for patients with OSCC is five years; Despite
Squamous cell cancer of the head and neck is characterized bytle advances itreatment methods, the survival rate in these patients has not
heterogeneous group of malignancies affecting the oral cavity, nasal cavitincreased ahhas remained almost unchan§@dJsually, these patients are
paranasal sinuses, laryrpharynx, and salivary glané§.According to the  diagnosed in the final stages of the disease, and the analysis of the biopsy
studies, several levels of regulatory molecules (MRNA, miRNA, and proteinyample taken is long. Therefore, inwasdiagnostic methods should replace
are involved in developingnd maintaining cancer phenoty&dn addition faste diagnostic method$ Therefore, investigating minimally invasive
to the key biological function of miIRNA in OSCC tumor genesis, it has beerdiagnostic methods is very important; in the present study, the diagnostic
shown that the expression levels of some miRNAs are related to clinicalalue of miRNAs in diagnosing OSCC was measured. The selected studies
pathology variables and have diagnostic and prognostieal OSCC%® were of high quality, and few were of medium quality; as seeneimrbta
miRNAs are effectively present in bodily fluids such as blood, saliva, urineanalysis, there is low heterogeneity between studies, which indicates that the
and breathing. Therefore, they can be made available byinuasive findings of the present study can provide good and sufficient evidence. In this
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metaanalysis, miRNAs showed high and acceptable sensitivity and5] Siegel R, Naishdthm D, Jemal A. Cancer statistics, 2013. CA: a cancer
specificity for OSCC diagosis. Also, by subgroup megmalysis, it was journal for clinicians. 2013;63(1):130.
observed that the diagnostic value of miRNAs in blood, saliva, and serum is https://doi.org/10.3322/caac.21166.

almost the same. Statistically, no significant difference was observed betwegsl Wu K, Wei J, Liu Z, Yu B, Yang X, Zhang @t al Can pattern and depth
the three groups. The findings of the present studjiroo the evidence that of invasion predict lymph node relapse and posigin tongue squamous
miRNAs are a potential diagnostic biomarker in patients with OSCC. Based cell carcinoma. BMC cancer. 2019;191

on the sample size of the studies, it can be seen that the sensitivity and https://doi.org/10.1186/s12888.9-5859y.

specificity are higher in the studies with a smaller sample size; therefore, it [§] Abati S, Bramati C, Bondi S, Lissoni A, Trimarchi M. Oral cancer and
necessary to conduct studies with a higher sample size because the diagnosticprecancer: a narrative review on the relevance of early diagnosis.
efficiency may have been exaggerated in studies with a small sample size. Internatonal journal of environmental research and public health.
Also, higher sensitivity and specificity were reported in studies with medium  2020;17(24):9160. https://doi.org/10.3390/ijerph17249160.

quality compared to studiesith high quality. Therefore, the diagnostic [8] Interval ET, Whitenack N, Panwar A. Role of Frailty and Comorbidity in

efficiency may be overestimated in medigumality studies; it is necessary to Determination of Operability for Patients With Oral and Orophgegl
confirm the finding of the present study. Obedience should be done with a Squamous Cell Carcinoma. Current Otorhinolaryngology Reports.
similar cognitive method and higher quality. Most of thalges were done 2019;7:3948. https://doi.org/10.1007/s401:869-002251.

on saliva samples, which shows that using saliva samples instead of blood &84l Narimani A, Hosseini F, Bahrami N, Mohamadnia A. The Expression of
serum can have good diagnostic efficiency. In the selected studies, different MicroRNA-155 (miR155) and Carcinoembryonic Antigeviessenger
types of miRNAs were used to check the diagnostic accuracy of OSCC. RNA (CEA mRNA) in Peripheral Blood of Patients with Oral Squamous
However, due tahe high dispersion between the miRNAs used, a subgroup Cell Carcinomas (OSCC). Journal of Isfahan Medical School.
metaanalysis was performed; the findings show that the combined use of 2019;36(510):159B01. https://doi.org/10.22122/jims.v36i510.10925.
several miRNAs can play an important role in diagnosing OSCC. Also, &10] Thomas C, Gustafsson JA. The different roleERfsubtypes in cancer

subgroup metanalysis was impossible due to the scattedf published data biology and therapy. Nature Reviews Cancer. 2011;11(8%587
in studies such as smoking habits and alcohol consumption. Future studies https://doi.org/10.1038/nrc3093.
need to investigate the effect of these two parameters. [11] Zehentner BK, Dillon DC, Jiang Y, Xu J, Bennington A, Molesh BA,
al. Application of a multigene reverse transcriptil@R assay dr
5. Conclusion detection of mammaglobin and complementary transcribed genes in

Metaanalysis of the present study shows that miRNAs can be used to breast cancer lymph nodes. Clinical chemistry. 2002;48(8):3225
diagnose OSCC with highceuracy is high; Blood, saliva, and serum https://doi.org/10.1093/clinchem/48.8.1225.
miRNAs had similar sensitivity and specificity and did not have significant[12] Hussen BM, Hidayat HJ, Salihi A, Sabir DK, Taheri M, Ghafdtard
differences in OSCC diagnosis. The present study provides good evidence for S. MiccoRNA: A signature for cancer progression. Biomedicine &
the diagnostic value of miRNAs in OSCC. However, studies wittigher Pharmacotherapy. 2021;138:111528.
sample size and standard cognitive methodology must confirm the evidence. https://doi.org/10.1016/j.biopha.2021.111528.
[13] Reda El Sayed S, Cristante J, Guyon L, Denis J, Chabre O, Cherradi N.

Conflict of Interest MicroRNA therapeutics in cancer: current adees and challenges.
The authors declared that there is no conflict of interest. Cancers. 2021;13(11):2680. https://doi.org/10.3390/cancers13112680.
[14] Chakraborty C, Sharma AR, Sharma G, Lee SS. Therapeutic advances
Acknowledgements of miRNAs: A preclinical and clinical update. Journal of advanced
This research received no specific grant from any funding agency in the research. 2021;28:1238. httys://doi.org/10.1016/j.jare.2020.08.012.
public, commercial, or nefor-profit sectors. [15] Piao Y, Jung SN, Lim MA, Oh C, Jin YL, Kim Hét al A circulating
microRNA panel as a novel dynamic monitor for oral squamous cell
References carcinoma. Scientific Reports. 2023;13(1):2000.
[1] Chandraprasad MS, Dey A, Swamy MK. Introduction to cancer and https:/doi.org/10.1038/s4159%3-28550y.
treatment approaches. InPaclitaxel 202211 [16] Sethi N, Wright A, Wood H, Rabbitts P. MicroRNAs and head and neck
https://doi.org/10.1016/B978-323-909518.0001062. cancer: reviewing the first decade of research. European Journal of
[2] MoretzSohn PF, Dias FL, dedvalho Marques CM. Minor Salivary Cancer. 2014;50(15):2613b.

Gland Cancer of the Head and Neck: A Review of Epidemiologic Aspects, https://doi.org/10.1016/j.ejca.2014.07.012.
Prognostic Factors, and Outcomes. Current Oncology Report§17] Tugwell P, Tovey DPRISMA 2020. Journal of Clinical Epidemiology.
2023;25(3):173. https://doi.org/10.1007/s119022-01356:3. 2021;134:A56. https://doi.org/10.1016/j.jclinepi.2021.04.008.

[3] Racine F, Soudet S, SetresMA, Galmiche A, Saidak Z. The coagulome [18 Lee J, Mulder F, Leeflang M, Wolff R, Whiting P, Bossuyt PM.
of oral squamous cell carcinoma: examining the role and regulation of QUAPAS: An Adaptation of the QUADAS Tool to Assess Prognostic
coagulation in oral cancers using a systems approach. Current Opinion in Accuracy StudiesAnnals of Internal Medicine. 2022;175(7):1680
Otolaryngology & Head and Neck Surgery. 2023;31(2)73 https://doi.org/10.7326/M2R276.
https://doiorg/10.1097/MO0.0000000000000870. [19] Mazumder S, Basu B, Ray JG, Chatterjee R. MiRNAs asima@sive

[4] Chai AW, Lim KP, Cheong SC. Translational genomics and recent biomarkers in the serum of Oral Squamous Cell Carcinoma (OSCC) and
advances in oral squamous cell carcinoma. InSeminars in cancer biology Oral Potentially Malignant DisordéOPMD) patients. Archives of Oral
2020;61:7183. https://doi.org/10.1016/j.semcancer.2019.09.011. Biology. 2023;147:105627.

https://doi.org/10.1016/j.archoralbio.2023.105627.



INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH INDENTAL AND MEDICAL SCIENCES5 (2023) 84-95

95

[20] Ukey S, Jain A, Dwivedi S, Choudhury C, Vishnoi JR, Chugletfgl
Study of MicroRNA (miR221-3p, miR133a3p, and miR9-5p)

dental research. 2014;93(7_suppl): S655.
https://doi.org/10.1177/0022034514531018.

expressionsn oral submucous fibrosis and squamous cell carcinoma[34] Ren W, Qiang C, Gao L, Li SM, Zhang LM, Wang >ét,al Circulating

Indian Journal of Clinical Biochemistry.
https://doi.org/10.1007/s12291022-01035X.

[21] Scholtz B, Horvéth J, Tar |, Kiss C, Marton 1J. Salivary MiR5p, miR
3453p, and miR424-3p are reliable biomarkers in patients with oral
squamous cell carcinoma. Pathogens.
https://doi.org/10.3390/pathogens11020229.

2023;38(1):92.

[22] Jadhav KB, Shah V, Chauhan N, Shah N, Parmar G. Expression of risk

microRNA-21 in saliva and tumor tissue of gatts with oral squamous

microRNA-21 (MIR-21) and phosphatase and tensin homolog (PTEN) are
promising novel biomarkers for detection of oral squamous cell
carcinoma. Biomarkers. 2014;19(7):560
https://doi.org/10.3109/1354750X.2014.955059.

2022;11(2):229[35 MacLellan SA, Lawson J, Baik J, Guillaud M, Poh CF, Garnis C.

Differential expression of mi RNAs ifé serum of patients with high
oral lesions. Cancer  medicine. 2012;1(2):288
https://doi.org/10.1002/cam4.17.

cell carcinoma: a predictor of cervical lymph node metastasis. Oral36] RamirezArroyo G, HernaizLeonardo JC, MarvitHuergo M, Davalos

Surgery, Oral Medicine, Oral Pathology and Oral
2022;133(1):660. https://doi.org/10.1016/j.0000.2021.07.012.

Radiology.

Fuentes MS. Types of Head and Neck Malignancy. Head and Neck
CancerHallmarks of the Inflammation Ecosystem. 2021;2753

[23] Karimi A, Bahrami N, Sayedyahossein Berakhshan S. Evaluation of [37] Abdollahzadeh R, Daraei A, Mansoori Y, Sepahvand M, Amoli MM,
circulating serum 3 types of microRNA as biomarkers of oral squamous TavakkolyBazzaz J. Competing endogenous RNA (ceRNA) cross talk

cell carcinoma; A pilot study. Journal of Oral Pathology & Medicine.
2020;49(1):438. https://doi.org/10.1111/jop.12959.
[24] Emami N, Mohamadnia A, MirzaeM, Bayat M, Mohammadi F,

and language in ceRNA regulatory networks: a new look at hallmarks of
breast cancer. Journal of cellular physiology. 2019;23#0080100.
https://doi.org/10.1002/jcp.27941.

Bahrami N. miR155, miR191, and miR494 as diagnostic biomarkers [38] Liu KY, Zhu SY, Brooks D, Bowlby R, Durham JS, Ma &t,al Tumor
for oral squamous cell carcinoma and the effects of Avastin on these microRNA profile and prognostic value for lymph node metastasis in oral

biomarkers. Journal of the Korean Association of Oral and Maxillofacial
Surgeons. 2020;46(5):341
https://doi.org/10.5125/jkaoms.2020.46.5.341.

[25] He L, Ping F, Fan Z, Zhang C, Deng M, ChengeB,al Salivary
exosomal miR24-3p serves as a potential detective biomarker for oral

squamouscell carcinoma patients. Oncotarget. 2020;11(23):2204

https://doi.org/10.18632/oncotarget.27616.

[39] Yang J, Xu R, Wang C, Qiu J, Ren B, You L. Early screening and

diagnosis strategies of pancreatic cancer: a comprehensive review. Cancer
Communicatios. 2021;41(12):12574.

squamous cell carcinoma screening. Biomedicine & Pharmacotherapy. https://doi.org/10.1002/cac2.12204.

2020;121:109553. https://doi.org/10.1016/j.biopha.2019.109553.

[26] Chang YA, Weng SL, Yang SF, Chou CH, Huang WC, Tuegal A
three-microRNA signature as a potential biomarker for the early detection
of oral cancer. International journal of molecular iesces.
2018;19(3):758. https://doi.org/10.3390/ijms19030758.

[27] Chen L, Hu J, Pan L, Yin X, Wang Q, Chen H. Diagnostic and prognostic
value of serum miM9a expression in oral squamous cell carcinoma.
Cancer Biomarkers. 2018;23(3):393 https://doi.or¢jLl0.3233/CBM
181265.

[28] Sun G, Cao Y, Wang P, Song H, Bie T, Li b, al miR-200b3p in
plasma is a potential diagnostic biomarker in oral squamous cell
carcinoma. Biomarkers. 2018;23(2):131.
https://doi.org/10.1080/1354750X.2017.1289241.

[29] Wan Y, Vagenas D, Salazar C, Kenny L, Perry C, Calvopifiat @}
Salivary miRNA panel to detect HPpbsitive and HPVhegative head
and neck cancer patients. Oncotarget. 2017;8(59):9200001.
https://doi.org/10.18632/oncotarget.21725.

[30] Duz MB, Karaas OF, Guzel E, Turgut NF, Yilmaz M, Creighton €tJ,
al. Identification of miR139-5p as a saliva biomarker for tongue
squamous cell carcinoma: a pilot study. Cellular Oncology. 2016;39:187
93. https://doi.org/10.1007/s134025-0259z.

[31] Tachibana HSho R, Takeda Y, Zhang X, Yoshida Y, Narimatswet,
al. Circulating miR223 in oral cancer: its potential as a novel diagnostic

biomarker and therapeutic target. PloS one. 2016;11(7):e0159693.

https://doi.org/10.1371/journal.pone.0159693.

[32] zahran FGhalwash D, Shaker O, Allohani K, Scully C. Salivary micro
RNA s in oral cancer. Oral diseases. 2015;21(6}4B9
https://doi.org/10.1111/0di.12340.

[33] MomenHeravi F, Trachtenberg AJ, Kuo WP, Cheng YS. Genomewide
study of salivary microRNAs for detésh of oral cancer. Journal of

[40] Sekikawa S, Kawachi H, Ogane S, Saito H, Takano M, Nomueaal,

Which factors affect the loatgrm survival of patients with oral squamous
cell carcinoma with distant metastasis?. Jouoharal and maxillofacial
surgery. 2020;78(3):4698. https://doi.org/10.1016/j.joms.2019.10.018.

[41] Romano A, Di Stasio D, Petruzzi M, Fiori F, Lajolo C, Santarellef,

al. Noninvasive imaging methods to improve the diagnosis of oral
carcinoma ands precursors: State of the art and proposal of a-gtege
diagnostic process. Cancers. 2021;13(12):2864.
https://doi.org/10.3390/cancers13122864.

How to Cite this Article: Salehi A, Mirzaei H, Pourgholi Takrami Z
Salehi M, Moravej A. Evaluation of tifgensitivity and Specificity of
MiRNAs in Discriminating Oral Squamous Cell Carcinoma:
Sysematic Review and Metanalysis. International Journal o
Scientific Research in Dental and Medical Scien2623;5(2)84-95.
https://doi.org/10.30485/IJSRDNM#23.397331.1493




