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Backeground: There are various studies about salivary biomarkers in oral cancer detection. Breakthrough
technologies have lead to an increased discovering salivary biomarkers, which change the conclusion of accuracy
in oral cancer detection. Many studies support that saliva biomarkers have a potential of being an essential tools
as diagnosis, prognosis and maintenance program for oral cancer. However, sufficient evidence is still lacking.
Objective: This meta-analysis has an objective to gather the results about an accuracy of the use of saliva as a
detection tool of oral cancer to determine the accuracy and determine which biomarker is the most likely to use
in oral cancer detection. Method: The electronic databases were searched on January 2009 to 2019. We searched
Pubmed, The Cochrane Database of Systematic Reviews, Google Scholar and manual search. Result: We included
14 articles which considered saliva as a diagnostic accuracy studies are included. Statistical analysis established
sensitivity and specificity with 95% confident interval of the accuracy test of the use of saliva as an oral cancer
detection tools were included in this meta-analysis. These 14 articles can be divided into 30 studies, which were
meta analyzed by using Hierachical model. Meta analyzed data found that the use of saliva as an oral cancer
detection tools has sensitivity of 0.72 (95% CI = 0.61, 0.81), specificity of 0.78 (95% CI = 0.61, 0.81), but data is lack of

homogeneity and the confident interval is wide. Conclusion: There is no sufficient evidence to support the accuracy

of salivary biomarker for the early diagnosis of oral cancer. Subgroup analysis should be tested to summarize the

cause of the lack of homogeneity. Overall analysis showed that protein biomarkers have higher sensitivity and

specificity compared to other saliva biomarkers group. However, further clinical study with higher amount sample

size and lack of bias should be studied to find out the most accurate saliva biomarker group in terms of sensitivity

and specificity which can benefit in development of oral cancer detection tool.
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seogvommSainy Tufthefisusnwiiusssos carcinomain
situ NUSMIIN1TTENTIN 5 Sewar 100 uzidwaslnszesdi
1 nudidnsmssendin 5 Ygannnindesas 90 vaurfiEae
wpSwasUnszesd 4 SnsnssenTinmideiivsiesas 0-10°
Pnseuetesrniseunielan saunmadounzdsydu
Tsanerunalutszinelnel wea. 2560 wuiisevaz 50 Va9
faeidunziSatesunBusnuniissesil 3 wie 4 luud’
bilenianisidedinanlsauziiaesuindeudiegs lng
anvguaniinlisnsnisseadinainuzidedestnegly
seuiduAnnmsItadefiandh seslsadunngnnsa
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Andidnwauzliseusa (benign) wivanalifionnts 3Bnsnsa
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Werrglunsnsiaseslsamhasdeainmisdaunn nsguse
N3 WAIIIRRAI9E19TULLBIEoeRNATIA (biopsy) N9
Jadiveitedudunsidd Tansdnilledesannsiadu
aaa v . . a9 v v v :4'
sy (invasive) fiAnldinsguuazdedliynainsy
= =Y ya v 1 & a Y aad
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metanwlumieengnaney (salivary biomarker)
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1. sousudoya

WUTIUTINUNANAINgIudeya PubMed Aae38
nsduAuegradussuu Mnagnsnisdududoya (Search
strategies) lagld PICO Tun198uAu danan1saudy
nsAuANIINgUTeYa The Cochrane Database of
Systematic Reviews : CDSR Wag google scholar saufiu
nsdumfeionniesayavesantuiuanssy daus T
A.A. 2009 AuDU A.A. 2019 Lazginauilun1sARERNUINY
wWnnsne (inclusion criteria) Ao s18a3delunywdilu
mMwdinguuaznwlnefidunisdanses wensideds
(screening and diagnostic test) Usewn case control
studies, cross-sectional studies and analytical studies,
cohort studies, randomized controlled trial, systematic
review ka¥ meta-analysis AN33¥UANYAEYDILTIINNNT
Anwtatau 1w healthy population, high risk population,
suspicious or non-suspicious oral lesion, oral cancer sy
wariispnuransAnY et g eI adnm
Iuﬂfﬂa’la, Awla (sensitivity) AT UWE (specificity) area
under curve (AUC) %39 receiver operating characteristic
(ROC)

LU TUAISARLANIIUITEDNINATTAN YD
(exclusion criteria) fio 18a13deillasanenasat
wild, sreeudseiiviinismeasadiedlueanaass (in vitro)
waznaaesludninaaes (animal) esddeingunaasadu
Uz shumiduLentean (extraoral site) 1y wxiSsnevos
unmaone s uziSinaendes Wudu sauiwesiSeiey
thane, snesmidfeitoyalidaou tHun lissydnvuzngu
fogneivaay, Bifssaunanisinenfiuudn
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Fnuyiu (reviewer) audusiununmd 2 au 1w
unmnuegraudasreiu fustuneudniodesuaziany
uneaufirunasilunsdadenauiteduazeenditvun

éhLmaﬁuLﬁmawwmwmsg‘nﬁwmﬂisLﬁumwﬁu’umaums
vi39sauay1a (critical appraisal) FaUsgnaudienisnuniu
UNAY NSALTBYAINUNAILUALNTUTEIUAMAINYDS
unenusisly InensAndenifudasyreiu wmnauAniiu
fdaudaszninagmunmu 2 au szgrudluldlasnisefuse
wazganasiuduondunit
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11A1Aul7 ANTINIE receiver operating
characteristic curve Wa Area under the curve YaaUsT
matiamluthansudazviamuissuunguiogimn
VYA WIATUIUNIAT WAUINDIA (true positive) HaaUII
(true negative) NauINa (false positive) wagnaauaig
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soelsafiasderdouyiiwaniin
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5. Aaselagldann

NIUARINANTTIATIE TR ANUGNUINIAIN pooled
differential sensitivity, specificity and ROC lesann
gﬂLLUUﬂﬁﬁﬂmViL‘fJu diagnostic accuracy studies W#iaz
MsAnwitae threshold wie cut off point veAiesile
wansneiy vilvinasaunsinuilainlifianuduidede
U (heterogeneity) n153tATIERaAUIUTILAUDA Y
Hierarchical model lagutseanilu HSROC model uana
NA3IUY8Y ROC WAy Bivariate model LAAINATINYDY
AMula wazALTNNIY uaﬂaﬂﬂﬁﬁﬂLauawamssm%’aga
(pooled estimate) Tugunsawl forest plot MAdaUBARIN
MSANNNIAY  Song’s test Wag Deek’s test Wlauanase
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thaneynnauldmaily uay anusumsiitummdedu  Sumzgefian Uil 2) dodsndamamniwesluns
95% wuhmsldiUamedanmluhanglunsasamuzds  Ussdumnuuiugweaaiedionuiiian positive likelihood
YosUndarnuliniu 0.72 (95% Cl = 0.61, 0.81) uawdlA1  ratio iU 3.3 (95% CI = 2.3, 4.8) negative likelihood ratio
AMNTWWIZLINAU 0.78 (95% CI = 0.73, 0.83) 37N forest plot  1¥1111U 0.36 (95% CI = 0.23, 0.54) kaz diagnostic odds radio
wanslAdiudn MMP-9 wag chemerin fianandly wazany iU 9 (95% CI = 4, 20)

oy
Records identified through Additional records identified
database searching through other sources
§ PubMed Google scholar, Hand search
8 (n=112) (n = 65)
€
=
—
—,
Records after duplicates removed
(n=175)
oo
£
=
w
E l
A
—
Records screened Records excluded
() (n=75) -_— (n=50)
z Full-text articles excluded,
B Full-text articles assessed Articles were
= for eligibility ~————— | - Extra-oral cancer
] (n=25) - Focus on level of biomarker
- No healthy control group
(n=11)

l

Studies included in
quantitative synthesis
(meta-analysis)
(n=14)
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Sample size Biomarker
Study id Auther

OSCC  Healthy Type Test
1 Guerrero-Preston’ 16 19 DNA NID2
2 Guerrero-Preston’! 16 19 DNA HOXA9
3 Guerrero-Preston’! 16 19 DNA NID2+HoxA9
a4 Momen" 9 9 miRNA miRNA-27B (overexpresses)
5 Momen® 9 9 MIiRNA mMIRNA-136 (under expressed)
6 Zahran* 40 20 MIRNA mMIRNA-21
7 David Elashoff™* 169 226 mMRNA DUSP1
8 David Elashoff™ 169 226 MRNA H3F3A
9 David Elashoff' 169 226 mRNA 0AZ1
10 David Elashoff"* 169 226 MRNA S100P
11 David Elashoff' 169 226 mRNA SAT
12 Martin® 24 144 MRNA DUSP1+SAT+OAZ1
13 David Elashoff™ 169 226 mMRNA or protein IL-1B
14 Lee™ a1 24 mMRNA or protein IL-1B
15 David Elashoff' 169 226 mMRNA or protein IL-8
16 David Elashoff' 67 124 mRNA or protein IL-8 (ELISA)
17 Rajkurnar *' 100 100 mMRNA or protein IL-8
18 Lee' a1 24 mMRNA or protein IL-8
19 Lee' 41 24 mRNA or protein IL-6
20 Balan' 60 60 protein CA125
21 David Elashoff™ 67 124 protein M2BP (ELISA)
22 Vajaria’ 100 100 protein total sialic acid
23 Vajaria” 100 100 protein OL-L-fucosidase
24 Wang® 30 60 protein N-Leucine+N-Phenylalanine
25 Wang®! 30 30 protein Cho“n;?jffjlg?;f;?feCOlinic
26 Rajkumar ' 100 100 protein cyfra21-1
27 Malhotra” 50 50 protein cyfra21-1
28 Lee' a1 24 protein TNFOU

Ghallab®
Ghallab”

protein MMP-9

protein chemerin

SENSITIVITY (25° SPECIFICITY (5% C
1.00 [0.28 - 1.001 z - 1.0
1.00 [0.88 - 1.00] k .78 - 1.00]
0.8 [0.49 - 0.80] 5 - o33
0.34 [0.82 - 0.99] FTicy fra21-1/Malhotra R et 2l /2016 -o.83]
0.75 [0.68 - 0.81] 26/cyfra2i-1/Rajkumar et al 2015 - o.83]
1.00 [0.88 - 1.00] i itn

0.52 [0.78 - 0.89]
0.57 [0.48 - 0.88]
0.52 [0.42 - 0.81]
0.40 [0.32 -
0.86 [0.75 -
0.82 [0.68 -
0.66 [0.48 -
0.85 [0.79 -
0.41 [0.22 -
0.59 [0.51 -
0.61 [0.45 -
0.37 [0.21 - 13/IL-1B/David Elashof /2012 X .62 - 0.78]
0.92 [0.73 - 0.99] 12/DUSP1+SAT+OAZ1/ Marbin/2015 - 0.87]
0.57 [0.50 - 0.64] 11/SAT/David Elashof f/2012 X .65 - 0.72]
©.24 [0.28 - 0.39] 10/S100P/David Elashoff/2012 X .58 - 0.72]
0.35 [0.30 - 0.41] SIOAZ1/David Elashoffi2012 - 074
0.24 [0.29 - 0.40] BHIF3ADavid Elashof /2012 —o77
0.34 [0.28 - 0.39] F/DUSP1/David Elashoff2012 _o72]
0.65 [0.55 - 0.74] B/miRNA-21/Zahran F et.ali2015 — - _o.85]
0ss@es-0sr ™ {under Herawi F ot =1/2014 e
0.84 [0.84 - 0.85] =
0.80 [0.44 - 0.87]
©.57 [0.24 - 0.T8] ZHOXARR
0.48 [0.29 - 0.67] 1NIDZR

2T/cy fra2i-1/Malhotrs R et.=l/2018
28/cyfra2i-1/Rajkumar =t 51/2015

inespi o mc ithi Q et ali2014
24/N-Leusine +N-Phenylsisnine/Wang @ =t 51/2014
22/51 fucosidase/Bhairavi N Vajana/2012
22/total sislic aci/Bhairavi N Vajsns/2012
21/MZBP (ELISANDavid Elashoff/2012

inep i @ et al2014 - 1.001
24/N-Leucine+N-Fhenylalanine’Wang Q et al./2014 . . -0.87)
2231 fuccsidase/Bhairavi N Vajans2012 -0.721
22/total sisiic scid/Bhairavi N Vajars2012 -0.84
21/M2BF (ELISAVDavid Elashoff/2012 . X -0.84]
20/CA125/ud J Balan/2012 -0.52]

1IL-6/les LT ot SLi2017 -0.87)
1B/IL-Sles LT ot SL/2017 -0.83)
1T/IL-S/Rajkumar et 2172014 -0.87]

16/IL-8 (ELISANDavid Elashoffi2012 -0.89)
15/IL-8/David Elashoff/2012 -0.78)
14/IL-1B/Le= LT et al/201T A .58 - 0.53]

1T/IL-B/Rajlosmar st a1.i2014
18/IL-8 (ELISAYDavid Elashoff/2012

15/IL-8/David Elashoffi2012

14/IL-1B/Lee LT ot a1./2017

13/1L-1B/David Elashoff/2012

12/DUSP1+SAT+OAZ1/ Martin/2015

11/SAT/David Elashoff/2012

1S 100P/Davia Elashof /2012

SOAZ1/Davia Elashof /2012

B/HAF2A/DaV Elashof /2012

T/DUSP1/Davia Elashof /2012

S/miRMA-21/Zahran F et.3l./2015

i {under Heravi F et al./2014
4/miRtNA-2TE (overexpressesiMomen, Heravi F ot al/2014
BIMIDZ+HooA SR 1
ZIHOXARR
UNIDZR

Heravi F ot 21./2014 - 1.00)
A/NID2+HowARR 1 - 0.85]
0.71 [0.42 - 0.52]
0.67 [0.22 - 0.58]

0.78[0.72 - 0.83]
Q =419.09, df = 29.00,
12 = 23.08 [21.39 - 94,

0.72[0.61 - 0.81]
Q=983.28, df = 2
12 = 9099 [90.42

5U7 2 nan1s@nwilidinaust uag forest plot 1ne1 sensitivity Wag specificity
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971 HSROC model wurLadees Diagnostic odd
ratios (DOR) Wiffu 2.44 AruuUsUsuwingu 3.67 Anade
threshold 111f1U -0.52 AULUTUTIU WAL 0.08 wazka
N13AUIMT pooled differential sensitivity, specificity
and ROC (5Ufl 3)

AMTAATITHOARINNTANUNLAY Song’s test uag
Deek’s test Tuguil 4 nudnd P wihiu 0.00 uansimuend
PMNASARNALaE NIt N5LE funnel plot wu
nsldsuEmainmluhanglumsasamsesTsauzida
FosUn nuinsnszereauunIWllEauNIng wanang
fomRann1sARuN

aylemRaideveiiaznsAnwannsuseiiuens
NUATER 14 Mafinw wudia 14 msAnuilendgdluiies
yoamsideniihag (patient selection) ilasanlaifinisguiden
AL19mMsANe NMsvaaeUAYinInIgIL (index test) du
wndalidaan enilusunisageuninsgiu (reference
standard) wudrdanlngjegluseiusin enddunisivaniou
FUhnuazszezaa (flow and timing) duluajeglusedusii
waglidaau drunisussiueailudiudug wuinwnnin

Feway 80 veansANwINgnAndndeafaglusyium N3
Usziiueaiin1s3de (U7 5)

o~
o 4
1 8 6 4 2 0
Specificity
©  Study estimate ®m  Summary point
_ _ 95% confidence
HSROC curve region
________ 95% prediction
region

g‘d‘i‘?‘i 3 W@ Meta-analysis Iagld Hierarchical model

Deeks' Funnel Piot Asymmetry Test
pvalue = 0.00

.um @@

@ @

1/root(ESS)

Diagnostic Odds Ratio

;J‘U‘l‘?'i 4 0@ Song’s test Way Deek’s test Wag funnel plot
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0% 20% 40% 60% 80%  100% 0% 20% 40% 60% 80%
Proportion of studies with low, high or unclear Proportion of studies with low, high, or unclear
RISK of BIAS CONCERNS regarding APPLICABILITY
5U7 5 nsUseiivenRangide
Jolistu <0.1 WANSDANNSHEARINATANUN wazN1SEIIUIUNTANY

N3AN¥IAIIZB ANV The Cochrane Database
of Systematic Reviews lng Macey’ 1T 2015 Fosry
uiugvenaiesiiofidislunsifadoseslsanouus Suas
uzi3svoshnluftheifiseslsausingnisedin wuinluns
annitadeseslsnzifedesnlutiagiu Siliiisnslatia
annsovaununssaioidessnnsrameqatiinels el
mMsfnn Wawnmslisudmadanmluthane iedselums
nsridadeltanuzdeenhnldfussresun Wosmnidu
Wil liidunsyngniitne waslifesendefiBoivey
Tuduneunsidade

nMsssRuinsaszieduuadeinuiaiaa
nannviansvestoyasluiesvesiadaudnadinmly
hae nguogreiiingnisine nsfananisfinunddl
auuansiaiy s lsifaauuszifivenfnuide ns
Anseitoyaannisiuindeyans 14 90 wan1TiaTe
wuih fhvsdmetanwluhaedeiaanuls 0.72 (95% CI =
0.61-0.81, p-value = 0) AMUTWINE 0.78 (95% CI = 0.73-0.83,
p-value = 0) widayamamuduiofentu wasrsana
Feshundre wifazuanasn pvalue Sifuddey uifiviilia
sulalumaiildiiutionas msideyanannuudedetuiu
losnnifunsinudsziannisdansewonsitady 1in
NNIAMUA threshold level wa cut-off level fiumneing
furewsasnsinw Tnsenuuanseiiintuiuanunsaidn
aansldatifinsziofuuwuy Hierarchical model Wi
Tudwvosnuliifudedoriuiifiog orafiaungaintade
u 1y matlnnanguiegnaiuanseiu Bnsiiuiieeng
hang ¥ilavesausinedanm saiansileaiainmsiiu
warnsHIIULeE (small study effect) 9InATAATIZRDAR
NNTANUA Song’s test way Deek’s test WUIAT p-value

To aonadestu funnel plot Jeuaninisnszaneiiliiauunns
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