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ImmunohistochemicalexpressionofX1APinmucoepidermoidcarcinoma

Abstract:
Objective:

TheX-
linkedinhibitorofapoptosisprotein(XIAP)immunohistochemicalexpressionwasemployedtoasse
sstheanti-apoptoticactivityofmucoepidermoidcarcinoma(MEC)inrelationto different
clinicopathological variables to understand if XIAP immunoexpression couldreflectthe

histologicgradeandthe biologicactivity andprognosis in MEC patients.

Materialsandmethods:

A retrospective study was accomplished on 16 MEC cases. The worked MEC
casesinvolvedthethreehistologicgrades,low,intermediate,andhigh. Assessement of
XIAPimmunoexpression wasmade in relation to different clinicopathological parameters.
Theanalysis of data was done by Pearson’s Chi-square test. Pearson correlation co-efficiency
testwas used to test the association between the different variables. The P- value <0.05
wasconsideredto be statistically significant.

Results:
TherewerestatisticallysignificantdifferencesinX1APimmunoexpressioninrelationtothefollo
wing parameters; the TNM clinical stage (P=0.036), and the histologic grade
(P=0.008).Conversely,theimmunoexpressionofXIAPwasnotsignificantlycorrelatedwithpatient
s’age(P=0.141),patients" gender(P=0.471),andtheanatomicalsiteofthetumor(P=0.827)inMECca

SEs.

Conclusion:

TheimmunoexpressionofXIAPcorrelateswithhistologicgradingofMEC.Additionally, X1APi

mmunoexpressionreflects theclinical andbiologicalbehavior ofMEC.
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Introduction:

The biology and clinical behavior of malignant salivary gland tumors (MSGTS)
varywidely,indicatingtheirheterogeneity(Tranchitoetal.,2022).Sincesalivaryglandtumorshavea
widerangeofmorphologicalcharacteristicsandmanyoverlappingsigns,theyareamongthemost
challenging cases in diagnostic pathology (Speight and Barrett 2020). The most
frequentMSGT, accounting for over 50% of cases, is mucoepidermoid carcinoma (MEC)
(Coleman etal., 2023), (Tchekmedyian 2021). MEC's biological behavior varies from being
comparativelyindolent(lowgrade)tobeingclinicallyaggressive(highgrade). TheprognosisforME
Cvariessignificantlyandismostlybasedonthetumor'spathologicalgrade (Xuetal.,2023),(Shafique
etal. 2020).

Salivary gland carcinomas' (SGCs) histologic grading has been demonstrated to be
areliable indicator of the tumors' behavior and to be important in therapy optimization. It is
notadvisabletoapplyuniversalgradingstandardstoSGCsbecausetheytypicallyexhibitintrinsicbiol
ogical behavior (Xu et al, 2023), (Amin et al. 2017). New tools for
immunohistochemical (IHC)diagnosisandprognostication,suchascell-proliferationmarkers,anti-
apoptoticproteins, myoepithelial antigens, matrix metalloproteinases, steroid receptors,
growth
factors,andtheirreceptors,havebeencombinedwithrecentdevelopmentsinhistopathologicalclassi
fication.ThesehaveincreasedouroptionsfortreatingarangeofSGCswithmoretargetedtherapies
(Nishida et al., 2023), (Barnes et al., 2005), (Leivo 2006). Trials aimed at supplyingmore
clues and indications regarding the identification of proteins that regulate biologicalprocesses
like mitosis are therefore necessary for more accurate assessment and, as a

result,contributetoimproved managementapproaches(Nishidaetal.,2023), (EI-Naggar2017).

Tumorigenesis involves a loss of balance between regulators of cell proliferation
andapoptosis (Ferreira et al. 2001). Apoptotic cell death plays an important physiological role
innormal development and tissue homeostasis. Dysregulation of apoptosis has been
implicatedin carcinogenesis, tumor progression, and resistance of tumor cells to
chemotherapy (Ramp etal. 2004). XIAP is considered the most potent IAP as it inhibits
caspases 3, 7, and 9, therebyblockingboththeintrinsic(mitochondria-

mediated)andextrinsic(deathreceptor-mediated)
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apoptoticpathways(Schimmeretal.2006),(Holcik,Gibson,andKorneluk2001). Thepresentresear

ch hypothesized that the level of XIAP immunoexpression might correlate with thebiological
characteristics of MEC cases as a measure of apoptosis. Therefore, we
investigatedXIAPimmunoexpressioninMECcasesinrelationtoclinicopathologicalfactorsofprog

nosticimportance to clue the importance of this protein in predicting the biologic activity of
MECs(Ninget al., 2014),

Materialsandmethods:

The current work is a retrospective study, for which a total of 16 paraffin tissue blocks
ofMEC cases. All the included cases had a confirmed histopathological diagnosis of MEC
byexamining hematoxylin and eosin stained tissue sections. The selected cases had
receivedsurgicaltreatment,hadn treceivedanyformofadjuvanttherapybeforetheirsurgery,hadaris
enfrom both major and minor salivary glands, and had complete clinical records. Cases that
hadinsufficient or inoperable biopsy specimens, or missing medical, clinical, or follow-up
recordswere excluded from the study. The current work included 16 cases of MEC cases
which werecategorized into three histologic grades (low, intermediate, and high grade)

following thecriteriaof Modified Healey classification(Seethala2009).

Tissue blocks and records belongs to the studied cases were obtained from the archive

ofOncology unit of Oncology Center, Faculty of Medicine, Mansoura University.

Immunohistochemistry:

From each paraffin block sections of four-microns thickness were cut. Tissue
sectionswere mounted on D.P.X (a mixture of distyrene, a plasticizer, and xylene ).
Rehydration ofthe slides with varying alcohol and water concentrations comes after
deparaffinization. Theslides were stored in the microwave for ten minutes in a 0.01 M citric
acid buffer (pH = 6.0)for antigen retrieval. Slides were incubated in methanol containing 3%
H202 for 15 minutestoinactivateendogenousperoxidase.Afterthat,they
wererinsedwithdistilledwater.

Applyingtheprimary antibodytoX1AP and arabbitpolyclonalantibodyagainsthumans,

whichcomes inavialwith 20p
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ofready-to-useantibodiesAbclonalTechnology. Thestreptavidin-

biotincomplextechniqueandanovernightincubationperiodat 4°C

wereusedtocarryouttheimmunoreaction.
Sections of kidney cancer were stained at the same batch and under the same conditions
toserve as a positive control of the reaction with the employed antibody (XIAP).
NegativecontrolslideswereproducedbysubstitutingplainPBSfortheprincipalantibody. Allspeci
menswereevaluatedandscoredindependentlybythreeexperiencedpathologists,thenamean  was
calculated to get a final score. All staining was scored in epithelial cells but not
instromalcells or inflammatory cells.
Cytoplasmic and nuclear staining of XIAP was scored by a conventional four-tiered semi-
quantitativescoringmethoddescribedbyXuY Cetal (Xuetal.2014a).Stainingintensitywasgraded
on a semiquantitative scale (1+, weak; 2+, moderate; and 3+, strong). The
extentofstainingwasscoredasO(lessthan5%);scorel,focal(6—25%);score2, multifocal (26-50
%); score 3, regional (51-75 %); and score 4, diffuse (76-100 %). Next, stain
intensitywasmultipliedbytheextentofthestain,andthecut-offwassetasfollows:scores0—

2negative,3-5weak, 6-8 moderate, and greater thanor equalto 9 strong.

StatisticalAnalysis:

In order to identify any potentially significant differences or correlations between
thevarious variables, the study's findings were statistically examined. The Statistical Package
ofSocial Science (SPSS) version 22 program and the Excel program were used to perform
thestatistical analysis of the data. For quantitative data, the mean (+/-) Standard Deviation
(SD)was used to describe the data; for qualitative data, frequency and proportion were used.
Thedata was analyzed using Pearson's Chi-square test. To examine the relationship between
thevarious variables, the Pearson correlation co-efficiency test was employed. A P-value of
lessthan0.05 was consideredstatistically significant.

Results:

ThepresentlystudiedMECgroup(16cases)wascomprisedofthreemales(18.75%)and13
females (81.25%) with a mean age of 61 years, ranging from 37 to 76 years. Most of
MECcaseswerepresentedinthemajorsalivaryglands(87.5%),particularlytheparotid. Thereported
clinical stage in most (81.25%) of the MEC group was among the stage groups IlI
(11/16),whiletherestofthecases wereequallydistributed
amongstagel(3/16)andl1(2/16).Clinicalcharacteristicsoftheworked MECs  areillustratedin
Table 1.
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Tablel:Clinicalparametersofthestudiedmucoepidermoidcarcinoma(MEC)cases.

MEC(n=16cases)
Patient’sages Mean+SD 61.44+5
Minimum 37
Maximum 76
Clinicalparameters Groups Numberof %
cases
Gender Male 3 18.75
Female 13 81.25
Site MajorSG 14 87.5
MinorSG 2 12.5
TNMstage | 3 18.75
i 11 68.75
v 2 12.5
TNMstagegroups | 3 18.75
IlandIV 13 81.25

Clinicalandpathologicalcharacteristicsof theworkedMECsinrelationtoX1APexpression

XIAP IHC presented nuclear and cytoplasmic expression in the majority of the
workedMECs.UponcorrelatingX1APimmunoexpressionwithdifferentclinicalparameters,Pears
on's chi-square test revealed significant differences in its expression concerning thefollowing
parameters; the TNM clinical stage of MEC (P=0.036), and the histologic
grade(P=0.008)ofMECs.Conversely,theimmunoexpressionof X1APwasnotsignificantlycorrelat
ed with patients’ ages (P=0.141), patients’ gender (P= 0.471), and the anatomical
siteofthetumor(P=0.827).

Regarding age Patients who were older than 61 years showed equal expressions of
33.3%between weak (2 cases), moderate (2 cases), and strong (2 cases) XIAP expression
whileyoungerpatients(<61lyearsold)hadmoderate(6cases,60%)andstrong(4cases,40%)X1APex
pression.(Pearson schi-
squaretest,P=0.141,Table2). Therewasnostatisticallysignificantdifferencein X1 APexpressionin
MECDbetween thetwoagegroups(P=0.141).
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Table2: XIAPIHCexpressionin relationtoage

XIAPfinalscore Pearson’s
weak | Moderate| Strong | Total X2
MEC age <or=61 Count 0 6 4 10 0.141
groups years % within MEC
0.0% 60.0%| 40.0%| 100.0%
agegroups
> 61 years Count 2 2 2 6
% within MEC
33.3% 33.3%| 33.3%| 100.0%
agegroups
Total Count 2 8 6 16
%withinMECage
12.5% 50.0%| 37.5%| 100.0%
groups

Regardingpatients’genderofMECcases,Pearson’sChi-
squaretestrevealednostatisticallysignificantdifferenceinX1APexpressionbetweenmalesandfemales.Ma

lespresented

moderate(onecase,33.3%) tostrong(2cases,66.7%) XIAPexpressions,while
femalesshowedweak(2cases,15.4%),moderate(7cases,53.8),andstrong(4cases,30.8%) XIAP
expressions(table3).

Table3:XIAPIHCexpressionin relationtogender

XIAPfinalscore Pezarson‘s
X
weak | Moderate| Strong Total
MECgender Male Count 0 1 2 3] 0.0471
groups % within MEC
0.0% 33.3% 66.7%| 100.0%
gendergroups
Female Count 2 7 4 13
% within MEC
15.4% 53.8% 30.8%| 100.0%
gendergroups
Total Count 2 8 6 16

%withinMECgender
groups

12.5% 50.0% 37.5%]| 100.0%
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According to the anatomical site of involvement, there were no statistically significant

differencesin XIAP immuno-expression considering the different sites of MECs using the Pearson
Chi-squaretest(P=0.82, Table 4).

Table4: XIAPIHCexpressionin relationtotheanatomicalsite

groups

XIAPfinalscore Pearson’s
weak | Moderate| Strong | Total X2
MECsite Major SGCount 2 7 5 14 0.827
groups % within MEC
. 14.3% 50.0% 35.7%| 100.0%
sitegroups
Minor SGCount 0 1 1 2
% within MEC
. 0.0% 50.0% 50.0%| 100.0%
sitegroups
Total Count 2 8 6 16
%withinMECsite
° 12.5% 50.0% 37.5%| 100.0%

Moreover, the worked MEC cases that had an advanced clinical stage (Il and

IV)demonstrated significantly high XIAP immuno-expression. All the worked stage IV

casesshowed moderate (1 case, 50%) to strong (1 case 50%) XIAP expressions. Stage Ill

showedmoderate (6 cases, 54.5%) to strong (5 cases, 45.5%) XIAP expressions. Oppositely,

all stagel cases showed weak (2 cases, 66.7%), and moderate (one case, 33.3%). Pearson's

chi-squaretest demonstrated a high statistically significant difference in XIAP expression
among thedifferentTNM clinical stages in MEC (P=0.036,Table 5)
Table5:XIAPIHCexpression inrelationtoTNMstagein MEC

stages

XIAPfinalscore Pearson’s
weak | Moderate [ Strong Total X2
MECTNM stage|  Count 2 1 0 3
stages % within MEC 0.036
TNMstages 66.7% 33.3% 0.0%| 100.0%
stagelll  Count 0 6 5 11
76 within MEC 0.0% 54.5% 45.5%|( 100.0%
TNMstages
stage IV Count 0 1 1 2
% within MEC 0.0% 50.0% 50.0%| 100.0%
TNMstages
Total Count 2 8 6 16
% withinMECTNM
12.5% 50.0% 37.5%| 100.0%
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PathologicalcharacteristicsoftheworkedMECsinrelationtoX1APexpression

Mucoepidermoid carcinoma of the current work was characterized by the presence
ofvariable proportions of three types of cells; mucous-secreting cells, epidermoid cells,
andintermediate cells.This group was classified into three histologic grades (low,
intermediate,andhigh)followingthecriteriaofModifiedHealeyclassification(Seethala2009).The
greaternumber of MEC cases was represented in the high grade (10 cases, 62.4%), while the
low andintermediate grades of MECs were represented in three cases for each grade (18.8%).
Gradingof MEC revealed variation according to the relative number of cystic spaces, the
relativeproportion of the constituent cells, and the degree of cellular atypia. Low-grade
carcinomasdemonstrated numerous cystic spaces that were filled with mucin, increased
proportion ofmucous-secretingcells,anddecreasedcellularatypia.Ontheotherhand,high-
gradecarcinomasdemonstratedsolidproliferationofcells,increasedproportionofepidermoidcells,
and marked cellular atypia. The histopathologic picture of intermediate-grade carcinoma

wasinthemidway betweenlow-gradeand high-grade carcinomas(Figures 1-4)

Figurel:Low-grademucoepidermoidcarcinomashowsmultiplecysticspacesfilledwith
mucin(H&E x200).
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Figure2:Intermediate-grademucoepidermoidcarcinomashowsnestsofepidermoidcells,afewsmall-
sized cystic cavities, and numerous sheets of intermediate cells in the connective
tissuebackground (H&Ex 200).
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Figure3:Highgrademucoepidermoidcarcinomarevealsminimalcysticspaces,solidnestsofepid
ermoid cells with marked cellularatypia(H&Ex 100).
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Figure4:High-grademucoepidermoidcarcinoma revealsminimalcysticspaces,andsolidnestsof
epidermoid cellswith marked cellular atypia(H&E x 400).
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Regarding the MEC histologic grade, there was a strong positive correlation of
XIAPexpression with the MEC histologic grade (P=0.008). Two cases (66.7%) of the low-
gradeMEC showed weak XIAP expression (Figure 5). All the worked intermediate-grade
MEC (3cases) showed moderate XIAP expression (Figure 6). More than half (60%) of the
high-gradeshowedstrongexpression(Figure7).UsingPearsons’chi-
squaretest(P=0.008)revealedahighstatisticallysignificantdifferencein XIAPIHCexpressionamo
ngthedifferentMEChistologicgrades. Moreover, a strong positive correlation was detected
between XIAP expression andMEChistologicgrade(Pearson's R = 0.000, Table6,7).

Table 6:X1APexpressioninrelationtotheMEChistologicgrade

MEChistologicgrade(n=16) XIAPfinalscore % PearsonX?/
Weak | Moderate [ Strong | ofTo Pvalue
tal
. = 0.008
Low-gradeMEC(n=3) 2(66.7%) | 1(33.3%) | 0 18.75%
IntermediategradeMEC(n=3) 0 3(100%) |0 18.75%%
High-gradeMEC (n=10) 0 a40%) | 6(60%) | 62.5%
Total(n=16) 2(12.5%) | 8(50%) |6(37.5%) | 100%
SignificanceisreachedwhenPvalue<0.05.
Table7:Correlationof X1APexpressionwithMEChistologicgrade
Asymp.Std.
Value Error® Approx.T®|  Approx.Sig.
Intervalbyinterval | Pearson'sR 0.725 0.091 3.943 0.001°
Ordinalbyordinal SpearmanCorrelation 0.782 0.081 4.692 0.000°
nofValidCases 16

PearsonsR<0.5(weakpositivecorrelation),R=0.5-0.7(moderatepositivecorrelation),R>0.7(strongpositiveCorrelation).
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Figure5:Low-gradeMECrevealsweak X1APexpression(ABC-DAB, X2
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Figure7:HighgradeMECrevealsstrongX1APexpression(ABC-DAB,X250).

Discussion:

Malignantsalivaryglandtumorsareheterogeneouswithsignificantmorphologicaldiversity
and variable biology and clinical behavior (Speight and Barrett 2020) The current
workinvestigated the tissue level of XIAP by immunohistochemistry in 16 MEC cases in a trial
tounderstand if XIAP immunoexpression is relevant to the histologic grading, biologic activity,
andprogression ofmucoepidermoid carcinoma. In terms of patient’s age, the mean age of the
workedMECcaseswas61.44yearswithalmost56.7%oftheworkedcasesbeingolderthan37years.There
search conducted by Binmadi et al. (2016) and Atallah et al. (2020) revealed a comparable
agerange(Binmadi,Elsissi,andElsissi2016),(Atallahetal.2020).Regardingtheanatomicallocationof
the tumor, major salivary glands particularly the parotid gland presentation formed the
majorityofthecurrentlystudiedMECcases(87.5%).Thisresultwasconsistentwithearlierresearches(Ga
oetal., 2017), (Westergaard-Nielsenetal. 2021).
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About 81.25% of handled MEC cases were discovered in advanced clinical stages (Il and
IV)according to TNM clinical staging. This aspect was previously discussed because the bulk of
thecases under investigation were related to the parotid major salivary gland, which is known
forhavingintra- _
glandularlymphnodesthatmayserveasasitefornodalmetastasis(Wangetal.2016).Further support for
this interpretation was provided by the currently observed TNM stages | and llamong the low-
grade MEC patients. Similar results were reported in earlier researches (Belulescuetal. 2020),

(vanWeert etal. 2022).

The MEC histologic grade and XIAP expression showed considerable positive
correlations(Pearson's R= 0.725 and, P=0.008). This finding was supported by other studies as
high
XIAPexpressionwasnotedinthehigherhistologicgradesofpancreaticcancer(Lletal.2013)andbreastdu
ctal carcinomas (Jaffer et al. 2007), (de Moraes et al. 2015). In contradiction, opposite
findingsweredocumentedinotherstudiesonbreastcancer (Xu
etal.2014a),and(Zhangetal.2011).Thehigh histologic grade of MEC cases of the current study was
associated with both high XIAPexpression and high clinical TNM stages. This might point to a
possible relation between the highXIAP expression and the molecular changes occurring during
tumor progression, leading to higherhistologic grades. XIAP is an antiapoptotic protein that
inhibits cell death, and its overexpressionmay contribute to the prolonged survival and continued

growth of cancer cells, potentially leadingtomore aggressivetumorcharacteristics.

Conclusion:

Based on the findings, the study concluded that the immunoexpression of XIAP correlates with the
histologic grading of MEC. Additionally, XIAPimmunoexpression reflects the clinical and biological
behavior of MEC.

Ethical Approval and Consent:

The present study was approved by IRB and the National Research Ethics Committee following
the 1964 Helsinki Declaration and its later amendments (Faculty of Dentistry Ethical Committee,
Mansoura University IRB). Informed consent was obtained from all participants involved in the

study.
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Abbreviations:
MSGTs:Malignantsalivaryglandtumors
SGCs: Salivary gland

carcinomaMEC: Mucoepidermoid
carcinomalHC:Immunohistochemi
stry

XIAP: X-linkedinhibitor of Apoptosis
MSGs:Majorsalivaryglands
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Figurelegends:

Figurel:Low-
grademucoepidermoidcarcinomashowsmultiplecysticspacesfilledwithmucin(H&E x 200
Figure2:Intermediate-grademucoepidermoidcarcinomashowsnestsofepidermoidcells,afew
small-sized cystic cavities, and numerous sheets of intermediate cells in the
connectivetissuebackground (H&Ex 200).
Figure3:Highgrademucoepidermoidcarcinomarevealsminimalcysticspaces,solidnestsofepide
rmoid cells with marked cellularatypia(H&Ex 100).
Figure4:High-grademucoepidermoidcarcinomarevealsminimalcysticspaces,andsolidnestsof
epidermoid cellswith markedcellular atypia(H&E x 400).
Figure5:LowgradeMECrevealsweakXIAPexpression(ABC-DAB,X250).
Figure6:IntermediategradeMECrevealsmoderate XIAPexpression(ABC-DAB, X250).
Figure7:HighgradeMECrevealsstrongXIAPexpression(ABC-DAB, X250).



