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Summary

Oral cancer (oral squamous cell carcinoma (OSCC)) has been
known as the one of the important types of human cancer
worldwide. The number of this cancer has been increased in
low-income countries and also the therapeutic and diagnos-
tic applications have been improved in recent years.

Many studies show that there is a significant relationship
between tissue level changes and molecular level which lead
to malignant changes and make an important role in disease
progress. Biomarkers are widely categorized as metabolomics,
proteomics or genomics. Oncology research and molecular bi-
ology studies on biomarkers that involved in oral cancer (OC)
focus on identification of pivotal biological markers related
to cancer progression, risk assessment, predicting recurrence,
screening, showing prognosis, demonstrating metastasis/in-
vasion, and monitoring cancer treatment reactions. The aim
of this review is evaluating efficiencies and functions of bio-
markers in diagnosis, monitoring, prognosis and therapeutic
responses of OCs in the recent decade.
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Introduction

Oral cancer contains cancers of all parts of the
oropharynx [1], oral cavity and lips. OCs has been
known as the 15™ major cause of death and the
16®™ most common cancer around the world. Also,

derived tumor xenograft (PDTX), Circulating Immune
Complexes(CIC),Polyethylene Glycol 6000(PEG),A disintegrin
and metalloprotease , Oral Premalignant lesions (OPL),clusters
of intraepithelial inflammatory cells (EIC),Oral leukoplakia
(OL),Enhancer of Zeste Homolog 2 (EZH2),Copy number vari-
ations (CNVs) ,al,6-Fucosyltransferase (Fut8), Leucine-rich
alpha-2-glycoproteinl (LRG1), ZengShengPing, a mixture
of six medicinal herbs(ZSP), PDZ-binding kinase/T-LAK cell-
originated protein kinase (PBK/TOPK), Black raspberries
(BRBs), urokinase plasminogen activator(uPA), uPA recep-
tor (uPAR), plasminogen activator inhibitor(PAI)-1, tran-
scription factors (TWIST1, ZEB1 and ZEB2),Parotid gland
tumor (PGT),salivary gland carcinoma(SGC), investigator’s
choice (IC), green tea extract (GTE), World Health Organi-
zation (WHO), oral submucous fibrosis (OSF), microRNAs
(mRNAs),Photodynamic therapy (PDT), gas chromatography
mass spectrometry (GC-MS), polymerase chain reaction (PCR),
nuclear magnetic resonance spectroscopy (NMR), high-perfor-
mance liquid chromatography (HPLC), whole-mouth saliva
(WMS),Epidermal Growth Factor Receptor(EGFR), Harvey
RasGene (H-Ras), humane microbe identification microarrays
(HOMIM ), head and neck squamous cell carcinoma (HNSCC)

the OC incidence (age-adjusted) is one case per
25000 people, with a broad variety that depends
on countries, ethnic groups and races, society and
economic conditions, gender and age groups [1,2].
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Worldwide, the IARC (International Agency for
Research on Cancer) reported OC often occurs in-
dividually in lower and middle income countries
in about 350000 people, and the OC was the result
of approximately 175000 deaths in 2018 from the
350000 people and the prevalence of OC was more
than 2-fold in men compared to women. Therapeu-
tic approaches of oral OSCC include surgery, coad-
jutant therapy (chemotherapy with agents as for
instance docetaxel, 5-fluorouracil, paclitaxel, carbo-
platin, and cisplatin, and radiation therapy (brachy-
therapy and/or external beam radiation therapy)
[3-6], which are known as expensive and extensive
harmful alternatives/treatment [4]. Usually, one of
the alternatives or combination of the approaches
in treated OSCC and the choosing one or combina-
tion of treatment are related to the size, location and
tumor stages. Also, the selected approach depends
on nutritional status, patient comorbidities and tol-
erance of the therapeutic approach and the desire
of patients to deal with treatment [7]. Surgery is
the best choice between all alternative approaches
in resectable tumors [4,8-11]. PDT comprises three
parts: oxygen, light and photosensitizer. The pho-
tosensitizer has the selective accumulation feature
in infected or abnormal tissues without damaging
normal cells. This innovative treatment approach
has been adapted successful in various medicine
fields, such as gynecology, urology, dermatology,
and cancer therapy [12].

Carcinogenesis is one of the complex proce-
dures detected at the genotype and phenotype lev-
els. The progress of cancer is caused by epigenetic
and genetic changes accumulation that disarrange
the balance between death of cells and cell pro-
liferation [13]. Changes of the molecular level oc-
curring in carcinogenesis include (I) proliferation
of cancer cell without any external stimuli, lack
of sensitivity to the inhibitor growth signals, (III)
avoiding apoptosis mechanisms and/or anti-apop-
totic genes activation, (IV) infinite replicative po-
tential, (V) consistent angiogenesis, (VI) metastasis
and invasion ability, (VII) instability of genomes,
and (VIII) proto-oncogenes conversion due to de-
fects in DNA restore. A study on cancerous tissues
has shown that it may detected between the mo-
lecular level and changes of tissues which causes
malignancy and play an important role in disease
development [14]. Biomarkers are also defined by
the National Cancer Institute as molecules found
in body fluids, blood, or tissues detected in normal
and unusual procedures of several diseases such as
OC [15]. These biological molecules have pivotal
role in diagnosing absence or presence of disor-
der. Changes of tissues in disorder process may be
classified as metabolomics, proteomics or genom-

ics expressions. Biomarkers generally derive from
combination of the serum, plasma, blood, body se-
cretions, or excretions-involved peptides, proteins,
nucleic acids, lipids, antibodies, carbohydrates, me-
tabolites, and enzymatic changes. Sampling body
fluids for evaluating biomarker may be acquired
noninvasively or minimally invasive methods [106].
DNA/RNA derived from saliva, exfoliative oral
cells, cells of buccal smear or blood are important
in determining cancers’diagnosis, control the dis-
order development, or perform as prognostic signs
in therapeutic approaches [17].

The aim of this review was the evaluation of
efficiencies and functions monitoring, prognosis
and therapeutic responses of OCs.

Oral cancer

Oral squamous cell carcinoma

More than 90% of OCs include OSCC which
has appeared as a worldwide health issue caused
by high prevalence and death. OSCCs are crucially
correlated with using alcohol and tobacco products,
periodontal disorders, genetic alterations, exposure
to papillomaviruses in high-risk humans, and poor
nutrition [18].

Melanoma

Melanoma incidence is growing faster than the
other seven most common malignancies annually
despite public health attempts to suppress ultra-
violet radiation and protect against sun exposure.
Recently, melanoma has been known as the 6™
most often identified cancer in the United State of
America [19]. Melanoma includes 4% of skin cancer
patients accountable for 80% of death-related skin
cancers [20]. The presence of atypical (dysplastic)
nevi is the major risk factor for melanoma with
abundant melanoma clinical features such as bor-
der abnormality, larger size (usually = 0.6 cm) and
color changes [21,22].

Salivary gland carcinoma

Salivary gland carcinoma (SGC) is a scarce cancer
responsible for 0.2-0.3 % of total malignancies and
about 8% of neck and head cancers [23,24]. Advanced
SGC are especially unresponsive in traditional chem-
otherapies. SGC overwhelmed broad-spectrum of his-
tologic types with much more variety than the other
[25]. Biological behaviors vary considerably between
different histologic types, but the surgical resection
is the commonly approved therapeutic approach for
all kinds and also radiotherapy after operation is
generally accomplished for malignancies with high-
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grade [25,20]. Various chemotherapies and therapies
based on molecular targeting have been examined as
systemic therapies for SGC but the standard regimen
has not been fixed yet [25,27].

Parotid gland tumor

Recently, it seems parotid gland tumors are a
remarkably crucial challenge in medicine, often be-
cause of significant rise-up in the prevalence [28].
The surgery of the parotid gland is challenging,
despite surgery processes developed technically
from 70 years ago when the procedures had been
widely known [29-31]. latrogenic injury of nerve
total paralysis or partial paralysis of the face mimic
muscles in each side is related to damages of a
branch of nerve or the main trunk [32].

Oral submucous fibrosis

OSF is a chronic inflammatory disorder, also
known as a premalignant condition by WHO [33].
Furthermore, OSF is one of the collagen metabo-
lism disease. The prevalence rate of OSF progres-
sion is crucially correlated with fibroblasts (espe-
cially myofibrolasts) [34,35]. OSF usually appear in
people who are accustomed to chewing betel quid.
About 600 million people mostly in the southeast
and south parts of Asia chew different types of betel
quid [36] and the incidence of OSF is around 6 to
10% among this group of people [34,35].

Oral premalignant lesions

OC is often caused by OPLs with an overall 2
- 3% risk for progression into cancer [37]. Risk of
developing cancer increases about 17% during 8
years for high-risk OPLs or dysplastic [38]. OPLs
cancer risks generally expand in correlation with
proliferative verrucous hyperplasia and erythroleu-
koplakia (erythroplasia), early chromosomal altera-
tions (17p, 9p, and 3p) [39-41], polysomy, no smok-
ing history [42], and p16INK4a inactivation [43].

Biomarkers

All biomarkers

Biomarkers are generally used as signs in the
evaluation of the patient in various clinical back-
grounds. Also, biomarkers are utilized for measur-
ing risks of diseases, occult primary malignancy
screening, determining any type of cancers from
another, distinguishing prognosis, displayed as
monitoring, screening/predictors disorder situa-
tion. In addition, biomarkers assessment are usu-
ally used for identifying response/development
of treatment approaches. Identification of OC risk
progression is useful to manage the appropriate
strategies for reducing the risk and improvement
of screening. These strategies are much more effec-
tive if used for high-risk groups than widespread
applications for the entire patients [44,45]. Saliva
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Figure 1. Diagram demonstration of miRNA function and biogenesis [47].
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of mouth includes peptides, proteins, electrolytes,
RNAs, genes, organic and inorganic salts (by sali-
vary glands), mucosal transudates and fluids of gin-
gival crevicular [46]. Several findings have shown
the changed expression of microRNAs (mRNAs/
miRs) in OC recently. Different mRNAs play key
role in tumorigenesis and mRNA expression level
is related to clinical-pathological factors while it
is also important in diagnosis and prognosis in OC
(Figure 1) [47].

Methodologies of identifying oral cancer
biomarkers

Biomarker assessment has a promising effect
in early diagnosis that is derived from biological
fluids such as saliva, urine and blood. Using saliva
fluids displayed potential efficacy in the early de-
tection of malignancy as new clinical markers due
to the noninvasive sampling and simple collect-
ing methods. Biomarkers are biological signatures
that show the process of pathological and phar-
macological response to therapeutic approaches
which can give helpful hand for disease diagnosis
and prognosis [48]. These markers are detected by
different techniques which are based on molecular
techniques such as PCR, high-throughput sequenc-
ing, DNA and gene expression arrays, ribonucleo-
protein immunoprecipitation-gene chip, restricted
fragment length polymorphism, mass spectroscopy;,
NMR, cross-linking immune-precipitation, liquid
chromatography, immunohistochemistry, and en-
zyme assays [44]. Furthermore, these techniques
can be effective in the detection of OC (especially
OSCCQ) [49]. Also, some techniques such as GC-MS,
NMR and HPLC are used for metabolic evaluations
that are useful in OSCC diagnosis [45,50]. Similarly,
in the identification of salivary microbiota, methods
of salivary microbiome investigation such as PCR,
oligonucleotide microarray (based on 16S rRNA),
HOMIM, and bacterial microarrays are used [40].

Screening, Treatment and Prognosis

In patients with negative OC results of histo-
logical and clinical assessment and healthy people,
biomarkers are also known as screening factors for
malignancy. OC early diagnosis and screening are
effective and important in strategies that are reduc-
ing risks. Changing lifestyle, cessation of habits
and malignancy prevention through the prophy-
lactic approaches are other strategies increasing
patient’s survival. Also, these biological markers
are generally used in post-therapeutic approaches
(chemotherapy, radiation therapy or surgery) of OC
patients as determining factors in recurrent poten-
tial and the prognosis. In addition, biomarkers play

crucial role in distinguishing treatment targets
and evaluation of therapeutic efficacy. Biomarkers
that detect germ-line mutations are remarkably
pivotal in prognosticating risk of OC progression,
and which possibly have side effects due to the
specialized cancer treatment. Risk of malignancy,
apoptosis and cell cycle are also linked to H-Ras,
polymorphism in p73/53, CCND1 and MDM2 [51].
In patients who receive treatments for malignancy
metastases, biomarkers are an important tool in
determining invasion, monitoring responses of
therapeutic approaches and metastasis. In 2014,
Huang et al studies have shown potential of GIT1
and miRNA-459-51-5p in OSCC tissues as helpful
biomarkers for phenotypes of metastasis and inva-
sion. Also, they found that miRNA-491-51-5p and
GIT1 expression levels are associated inversely
in OSCC. These findings also revealed that miR-
NA-491-51-5p and GIT1 biomarkers also act as in-
tervention targets and prognostic markers in OSCC
metastasis [52].

Recurrence

Distinguishing the potential of recurrent can-
cer in patients who are treated by adjuvant ther-
apy is another advantage of using biomarkers. In
2013 Sulzyc-Bielicka et al have found that colorec-
tal malignancy patients with high expression of
thymidylate synthase gene showed significantly
great risk of OC early recurrence in post-treatment
(receive 5-fluorouracil as adjuvant) duration [53].
Evaluation of EGFR in third phase clinical studies
of HNSCC revealed that biomarkers assessment
had a vital influence in OSCC treatment examina-
tion for evaluating toxicity and effectiveness of ad-
juvant therapies [54]. Some importance of clinical
OC biomarkers are summarized in Table 1.

Future directions

Certainly, distinguishing markers possibility
to diagnose primary tumor of oral cavity or recur-
rence, particularly if it happened early, many lives
of patients can be saved. Investigated biomarkers
indicate OC risk while easy sampling comprises all
patients who have genetic risk (family history or
gene predisposition) or environmental risks (smok-
ing, using alcohol, etc.). Nowadays, the major ben-
efit of immunohistochemical biomarkers evaluation
is at the early stage of dysplastia. Using an entire
panel that display cancer stem cells existence may
be essential in the early detection of OC. Also, ad-
ministration of Cetuximab (anti-EGFR-specific chi-
meric monoclonal antibody) and Nivolumab (PD-1
receptor antibody inhibitor) as molecular targeted

JBUON 2021; 26(6): 2237



Biomarkers and common oral cancers

2238

abvd 3xau ay3 U0 PanuIU0)

sdnoi3 reuriou pue
syuaried D jo ewse[d oy} usamiaq aredwod o) ewse[d Ul punoj jou

‘(Anawonads ssew-AyderSojewolyd pmbry) SW-DT pue
(Aryowor1dads ssewr) sisATeue SIN 10] IDVJ-SAS Aq pateredas surajoid

u19301dodAT3
Pa1e[AS0ONJ-3100 pue

6107/[29] 9Iam S[2AS] DY S[IYM padueyua Sem onel urajoid [e103/1DYT YL Jo uonsadip [98-uj pue Ayderdojewroiyd Ajturge 1aje eyep 3unenjeaq 8.LNJ JO S[9A] VNI W
stsouderp d13o10y3edoIsSTy 1U9I3I AQ PaUIWLIAISP 3¢ JOUURD YIIYM D0 Jo 1uawdoraAap 1a3e] 3Im Juanied sTQ Ul sAesse 1aqunu Adod sanIewiouqe
910¢/[z9] uorssaiSoid s oy} moys Iaduedaid 3y} Jo sanIewlIoude dnRuULn uewbe], Aq sapuanbaly SAND PUB [00] [EWOSOWOIYD JO UOTRUTUIeX] onauad Jo AND
710 Ul uoiseAur pue ‘qimoid jusapuadapursuapuadop 9[04
[[92 Uo 9701 ZHZI Jo uoneuruala ‘sivjourered drSojoyredodrur[d
syuaned 70 ul Juawdo[aAsp DDHSO SUNBWIISO Ul pUB SINSAI [eITUID UM UOISSaIdXe 7HZA U29MI9g UONE[Y
1107/[19] IoIewolq e Sy ‘UOIJeULIOjsURI] JUPUII[eW JO Ul 901 [B}IA B SBY 7HZT "siuaned DDSO UI (SUOISI] [eI0) sTO Ul uoissaidxs gHZd Junenieam THZA
‘uoissardoid DO 10J S1030e] NSII
IS0 pUe UOISSaIdXa ¢QANPBI[Op U9aMIDg UOTIR[AI 313 JO UOIILSTISIAU]
s1sA[eue A13s1wayd03ISTYoU
DO JO ySuI 1uedyrudis M siuaned TJQ UT SIIPWOIq -nwwl Aq auajored-e1aq snid 10 auore ejrwred [AUnal yiim uostred
6007/[09] UuOmMEdYNIUIPI Se pazi[nn aq Aew ) pue ‘codNelep ‘urueidopod -wod ul syuanied TJO-padnpul ul uoissaidxa ¢gdNeIap jo uonenieaq codNeIRa
(9T T-yrur pue ‘gzg-JIur ‘1g
Juniqiyur pue uorjeiadjijoid STeNPIAIPUI A3feay pue sjuaned DO ur Aelle yNYIW -1 ‘e97-yIwl SUIA[OAUT)
9107/[6G] 1192 pue sisoydode Jumpnpul Agq siown] sassaiddns g¢zg-¥IW 9pIM-dWOUSZ SANISUIS-BIIN Aq sa3ueyd 3ure[ndimn Jo uonednsaau] SYNYTW Sunemoin
"3uruaaids pue sisouderp DJSO Y3 UI SIIPWOIq
[eoyauaq aq Aewr A uisdayied pue ‘GINVAV ‘G UIRII[[EY Ul sadueyug Aesse juagiosounwwil PayUI[-9WAZUS PUB ‘90U3ISIIONJOUNTIT
SATIRAOUUI ‘J0[q UIS)SOM ‘SIIY Aeire osesjord uewny Aq sossewl [elo pue
6107 /[8S] pue 2A1329[a-1s00 ® aq Aewl auel aseajold AIBAITeS ay) JO SISATUY ‘sTnuoporiad dTHoIyd ‘))SO Ul 93uel aseajold ATRAIES JO JUIUISSISSY sosealoid A1eAles ayL,
‘'suoryed1[dwod
[ed131Ins/punom pue s3092 apIs paje[a1-3nip jo uonenreadg -3urdels
umop Ilowny ur ‘(AydeiSowol paindwod/Ayderdowol UOISSIUWD
uonisod asoony3Axoaporony) §1-1 Aq (senfep oyeidn pozipiepuels)
XBWANS JOo uonednsaAu] ‘sadueyd WNWIXeW AJIAIDE JI[OqelauI
pue town) Tedtur)) ‘sordwes lownl Arewrid Ul $HQ) pue g/IMYd jo
‘syuarred DDSO UT JOWINI II[OCLISW JO sasu0dsal Ul JUSWSsasse Arsiwayoisiyounwiwi] “(sAepy, 10y Aep/3uig) A1a31ins 01 UOTIRATIOR
£107/1£5]  Anuesygrudis Aemuyied Sd/MAN/SeY JO UOHIBALIDE 2onpal qiupawel], Ioud DDSD0 AI-II 28elS yiim sjusned Ul qIUISWEL]L, JO UOHen[eAs Kemuyzed SHF/SAN/seT
sAeire anssn
AIISTWIDUDO0ISTYOUNWIWI YITM DS UT U0ISS1dXaI19A0 (ST SUturwexy
(STopouwI X1,ad) soseiselow
(0I31A UI PUB OAIA UI) UOIIINPI UOISsaIdXa TJST YMM paje[airod dneydwA] [3am DDSO Ul UTUOIR[aW JO WSIURYISW JO UOTIR3NISIAUL
£10T/[95] are uorjerajiioid [[22 DO Suronpal ur s}0972 [eYaUaq UTUOJe[oW Y], pue Jurssaidxaraao -1ST SuIsn jo 109p9 IJUBINIUE JO UOTIen[eAg UIUOIR[OIN
SoIpNIS VUL [DI1UL )
vaj/foy SuL02INQ POYIIIN adAg,

sI9yIRWOIq DO [BITUI[D Jo ddueriodw] ‘T [qel

JBUON 2021; 26(6): 2238



2239

Biomarkers and common oral cancers

abvd 1xou ay3 U0 panu1Iuo)

JuswaFeuew 19doid 10J TeAIAINS Jood YIIm sjusTied Jo UOIIBUIWLISISP

Sururess DHI

¢ddz pue

GT0T/[8%] Ul anyeA [edtur[d aAey Aew TLSIMNL PUe ggdZ jo uoissaidxa-0d ayl, Aq sjuaried DDHSO Ur uoissaidxa ggdz pue [ISIMNL JO uore3saaul TLSIA\L Jo uorssaidxa-0)
(uonuaaazdowrayd D) OAIA UI PUE (SaUI] [[32 D) OIIA UI
Ayanisuas uoniqiyul 19N edrdorodewteyd 3unenieag -uorssardoid
uonuaaardowayd DO 10j 1931e1 B pue D) YIIM UOIIR[2I UOISSIIAXD 19N JO SISATeUR S[QRLIBATINIA AIISTWaYD aseurny]
8107/[02] AdueuSireuraxd relo ur sisoudord Ajres ue Ae[dsTp ABW 19T JO UOTIBAIDY -oistgounwwil Suisn Aq sjusned 70 ur uoissaidxs 1oy Sumnenieag QUISOIA], 101d9dy 19N
"SINSST] [eWLIOU pue DO JO UONBUIWILIISID
pazuoyine ose sjuauodwod owopidr] jo Suidewr ‘urewopqns
owopidl] pazA[eue a3 Ul Ueyl UTPWOp Juwoa1oid 9yl ul I9y3Iy aiom 1591 J pue ‘1593 SIOJRIIIT ‘ISIWN-IATVIN ‘SIN-DT Aq suoisa] an3uol syuauodwod
6107/[GG] esoONW [eWLIOU PUE SNOIIDUBD UIIMISC SI[NIS[OIN JO SIUAIRPIQ YIIM sjuanied jo sjusuoduwrod awoajold pue swoplidl] Jo UoreUIEX] awoajoid pue sawopidr
uotssa13oxd eor3or
-oyaedodTuI DO 93 03 MSII MOJ B 03 paje[al sem wstydiowAjod d13au
-93 1-IVd 9UL S DO 29U YIIM PIIe[a1I0d Sem SUaZ0UIdILd [eIuall d139-9Dd Aq s1uanied DO
1107/[69] -uoiraua pue swsiydiowA[od ausad waISAS ydn JOo UONRUIqUWIODd JYL, UI I-(IVd) PUe ‘Vdn ‘gvdn jo swsiydiowAjod onouagd a3 Sunednsaaug vdn
‘uonIuaAIdoWaYd DO PAILIPIW-G ¢ JO Aded1a ‘(esoonu Ys1I-1e YS1Y) INYVH PIA[OAUT
Ie[ndafow juasaidal pue DO I[qeyIpowl JO SIseq 3yl 1B SaINJed] -uou pue syuaned s)HSO Ul uonensiurwpe rapmod gyg 031 paje[al
8107/[61] Arorewwrepgur-oid pue onoidode-Iiue IIM SISNIBWOI] JIB[NIJ[O]N oI UIIYMm sa3ueyd Aq siayiewolq Teuondrosuerl June3nsaAul sgag
‘uonyuarazdowratyd DO 103 syad1ey Surstwolrd
SB 9AI9S Aew paygnuap! sausd jueyiodwil oy} pue syuaned TJO UT syuaned DDSO padoraasp
1107/[89] su DO Jo sisoudoid ay) aaoidwil Aewl uoissaidxa auad Jo sa[goid -uou pue DHSO Ul sidjourered dr3dojoyred-tedrur)) jo uonednsaau]  uolssaidxa auad Jo a[yolid
syuanied DO U Isa1 Yuel
Buruaards DO aAIseauruou -paudis sited-paydIet UOXOI[IN\ Aq so[dures anss1y pue 1593 ASUIYA Areatres
9107/[£9] JO poyrawt [edruld a1qissod aq pInod SII[0qeIaW AIeAl[eS paulquio) -Uue]y Aq so[duwres eAI[es JO SISA[eue JTWIO[OQeIaW JO UOMEN[eAg  Jo sajrjoqelaw JIIydoIpAH
syuaned HO Ul
Ioyrew dnsoudold a1qeins ue se sorisnaoereyd redrdoroyiedodTuId sjuaried DO UT sanISLIAIORIEYD Tedr3oroyiedodrurd
9107/[99] 01 pare[a1 sdnox3qns Ul 10 UOe IR “NJOL/SEd Jo uoissaidxa ySiH pue SMJOL/SId JO UoIssa1dxXa Uaam1aq UOTIR[I1II0D 3] JO UONIe3NISaAU] SMdOLSad
sjuanied 740 ur (Aep 12d 18 9°¢) JSZ JO UOTIEN[RAD
Souaprour 190ued Teadeydosa [eITUI) ‘[9poW DIw Ul I9dued [eadeydoss olo paonpul- (SpIXo-I
a3 paseaIdap AIY3Is pue QDS anduo] jo adudreaald 3y pue ‘siowinl aurounboniN) OON¥F Ul [opoul I191sWey ul DO Padnpul (Suadelyiue
0T0Z/[S9] JO aWINJOA Y3 ‘ISqUINU SIOWNI Y3 PIsealdap Ajfeniueisqns Jsz 3uisn [elzuaqAyiowiiq I ‘4) VIINd Jo uonednsaaul [ed130[0IsiH dsz
"SI VSITA Sursn Aq sased [011U0d pue
S10T/[¥91 “19yrewrorq snsoudoid arqeqoid e se 9-] ATeAlTeS siuanied DO JO S9SATRUE 91BLIBAII[NW PUE JJBLIBATUN BAI[ES PUR WNISS 9-1I pue g-TI
A3 /oy SauL02InQ POy adA],

JBUON 2021; 26(6): 2239



Biomarkers and common oral cancers

2240

S[opowl [eWIIUE UT UIDAWO03[q YIIM Ade1ayy 19e
A-INI pue ‘1g-IDI ‘S[9AS] III pue I sadA] uade[[0d a3 ‘9INIINIISEIIN

9107/[82] ‘JSO UeWINY 0} IL[IWIS ST YITYM JSO SONPUT UAWOI[g ‘sise[qoiqyoAwr ‘sarnjedy orSojoyjedoisiy ur saSuey) Surnmsea|y upAwoarg
uotssa1301d JDSO YIM PIIR[III0D ST YITYM UOISSaIAXD Y JDHT pasearour Anystwayd
0107/[£2] ue 3uiaey sTJO Yam siuaned ur DO Iuaaald Aewr s1oyqruyul ¥JIDHT -oistgounwiwil Aq sjusnied TJO Ul UOISSaIdXe ¥YJIDT JO JUSUISSISSY JI03
‘uonyuaAaid DO 10j Sursal 41D [BDIUI[D WId11a3Uo] 71D Suiad
6007/[92] 210w01d SIMNSAI Y, '9WO0IINO0 TJO dA01dw Aewt 1D JO SISOP IoUSIH S¥oom g1 Iaye sjuened 40O MSI Y31y ur sioyiewolq Junenieag 11D
“JuauIIea1] (qRUWITXNISD 10 ‘[9XBIa00D
8107/[52] sjuanied U D] SNSISA [BAIAINS I9YSIY B Ul PII[NSaI qRWN[OAIN ‘91eX2.1301319wW) D] 10 sjuaned 01 qewin[oATU 3im sjusned Junesai], QRUWN[OAIN
DL [DIIULD PIZIUOPUDY
)0 1o} 1ayrewolq [nyday e aq Aew wistydiowAjod sjuaned DO pue S[0IIUOD (1g urpPAd
1107/[72] #926SI TANDD Pue DO Ul o101 jueliodwl aAey uone[n3dal 91242 [[9) Ppaydlewl Ispuad pue -a3e ul swsiydiowAjod [QNDD JO uomenieAq Ioje[ndai o194 [19D) TANDD
Apnis 1043U02-asVI Pasvq [VIIASOL]
1(gNLL) uepang
[euoneInw Iownl ySIy] qewnzijozaly Io ‘(uoneinw QQ9A IvVId) qeuwnzIjozaly 1o
"UOTIBDYIIUSPI JUawIean ul uljgoid Ienda[owl qruajeinuiaj ‘(uoneinw OWS/I-HD.Ld) qiSopowisIA ‘(UOTIeIal[e YdH) ‘qIUSjeInuap ‘qLSopOowSIA
0z0z/lgz] Bunioddns ‘Adedrge [erauslod sey DDS 10j Adeiayl pajediel paydle]N Cewnznisel], qewinzniidd ‘YItm DDHS PadUBAPe UM Sjuanied Sueal], ‘qewnznisely, 1ISImJ,
"OI}IA UI PUB OAIA UI Y30q
1999 Jownjnue 3uistwold e pamoys (SI031qIYUT JOLW-IMV-NsId pue
Aderapowayd Jd1) Adeiayy uoneurquiod 9y, ‘uonejAloydsoyd pue
urwiels Jo uoissaidxa paonpar Aemyred Sureudts YOILW-IMVISIA
2/l a1} JO UONIGIYU] JUSUNLdI) Id.I 03 [[32 DDSO JO ANATISUSS Paonpar OAIA UT pUue OINA UT SIONQIYUT JOLW-LV-YSId pue
ozoz/les pue s[[od jo uoneldjijoid pajeAd[d UTWIYILIS JOo UolssaidxaranQ Aderayjouwrayd 4l JO S109pe Adelal) UOTIeUIqUIOd 93 JO UOTIRUTIeXT urwIgIels
sjuanied DO UT 23UBYD AJqeNIPWIAI Ued YITYM ST
-0ge1aWl ISNIPWIOI] SUIWLISISP 01 I[qe 9 APUI SISATRUR aNSST) ILIIQW SISATeUR JLII2WOWAYD pue SIN-IND
9107/[T£] -owayd aAISUAIXa pue 3urrgoid 911[0geIdl paseq SWSTURYIdW SIN-DD Aq s[enpiatpur Ayareay a3 pue DISO ‘ISO [IIm 1uanied jo uonenieag SITOqRIDIN
sjuaned pWOUIDIED [[3 JTUIDE pue ewouape dydiowoard
ul paseardul Apuedyruds aI9m S[OA9] 7IS IDd jo sadA) juaiayip spoylaw YSITd
8107/[cgl unm sjuaped ur paseadul A[fenueisqns sem [aA9] ¢¢-TI WNIS pue 4y Aq 1Dd yiim sjusned Jo poolq ul IS pue ¢¢-I jo uonenfeag  103dada1 g 1SS pue gg-TI
Avaj /oy SauL00INQ poy1aN adh],

JBUON 2021; 26(6): 2240



Biomarkers and common oral cancers

2241

treatment are used in patients with OC. Neverthe-
less, some targets of OSCC diagnosis and therapy
are still unknown and tumor markers progression is
required. In the near future, novel tumor biomark-
ers will be recognized. The major restriction of re-
searches is that no patient is followed up correctly
and the serum biomarker assessment has not been
repeated. In this study, researchers believe that the
limitation is associated with disease development
and prognosis. Therefore, future research should
focus on the restrictions to provide further informa-
tion for the usefulness of serum biomarkers. Clini-
cal evidence and scientific findings also support bio-
markers for the prognosis and diagnosis of diseases.
However, protocols of monitoring should be set up
in dentistry teams to ensure proper understanding
after choosing a specific biomarker. Advantages of
biomarkers involved in detecting malignancies,
prediction of malignancies outcome, and choosing
proper therapeutic approaches are required. Accord-
ingly, biomarkers investigation has an important
place in estimating the cost in the clinical manage-
ment of cancer. Also, the biomarkers panel gener-
ally determines the exact molecular stages in dis-
eases. Providing diagnostic kits which are simple,
can predict cancer accurately and use in the clinic.

Conclusion

Saliva is one of the special fluids in humans
with abundant capability in clinical assessment
and diagnosis. Biomarkers of salivary diagnosis
may have promising potential in the future. Hu-
man WMS (whole-mouth saliva) is an important
factor to clarify OCs pathogenesis and diagnosis
that is a non-invasive method for fluid biopsy. Also,
this method has more advantages such as sampling
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