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ABSTRACT 
 

Objective: The X-linked inhibitor of apoptosis protein (XIAP) immunohistochemical expression was 
employed to assess the anti-apoptotic activity of mucoepidermoid carcinoma (MEC) in relation to 
different clinicopathological variables to understand if XIAP immunoexpression could reflect the 
histologic grade and the biologic activity and prognosis in MEC patients. 
Materials and Methods: A retrospective study was accomplished on 16 MEC cases. The worked 
MEC cases involved the three histologic grades, low, intermediate, and high. Assessement of XIAP 
immunoexpression was made in relation to different clinicopathological parameters. The analysis of 
data was done by Pearson`s Chi-square test. Pearson correlation co-efficiency test was used to test 
the association between the different variables. The P‐value <0.05 was considered to be statistically 
significant. 
Results: There were statistically significant differences in XIAP immunoexpression in relation to the 
following parameters; the TNM clinical stage (P=0.036), and the histologic grade (P=0.008). 
Conversely, the immunoexpression of XIAP was not significantly correlated with patients’ age 
(P=0.141), patients` gender (P= 0.471), and the anatomical site of the tumor (P=0.827) in MEC 
cases. 
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Conclusion: The immunoexpression of XIAP correlates with histologic                                                 
grading of MEC. Additionally, XIAP immunoexpression reflects the clinical and biological behavior of 
MEC. 
 

 
Keywords: Immunohistochemical expression; anti-apoptotic activity; mucoepidermoid carcinoma. 
 

ABBREVIATIONS 
 

MSGTs : Malignant Salivary Gland Tumors 
SGCs : Salivary Gland Carcinoma  
MEC : Mucoepidermoid Carcinoma  
IHC : Immunohistochemistry 
XIAP : X-linked Inhibitor of Apoptosis 
MSGs : Major Salivary Glands 
 

1. INTRODUCTION 
 

The biology and clinical behavior of malignant 
salivary gland tumors (MSGTs) vary widely, 
indicating their heterogeneity [1]. Since salivary 
gland tumors have a wide range of morphological 
characteristics and many overlapping signs, they 
are among the most challenging cases in 
diagnostic pathology [2]. The most frequent 
MSGT, accounting for over 50% of cases, is 
mucoepidermoid carcinoma (MEC) [3,4]. MEC's 
biological behavior varies from being 
comparatively indolent (low grade) to being 
clinically aggressive (high grade). The prognosis 
for MEC varies significantly and is mostly based 
on the tumor's pathological grade [5,6]. 
 

Salivary gland carcinomas' (SGCs) histologic 
grading has been demonstrated to be a reliable 
indicator of the tumors' behavior and to be 
important in therapy optimization. It is not 
advisable to apply universal grading standards to 
SGCs because they typically exhibit intrinsic 
biological behavior [5,7]. New tools for 
immunohistochemical (IHC) diagnosis and 
prognostication, such as cell-proliferation 
markers, anti-apoptotic proteins, myoepithelial 
antigens, matrix metalloproteinases, steroid 
receptors, growth factors, and their receptors, 
have been combined with recent developments 
in histopathological classification. These have 
increased our options for treating a range of 
SGCs with more targeted therapies [8,9,10]. 
Trials aimed at supplying more clues and 
indications regarding the identification of proteins 
that regulate biological processes like mitosis are 
therefore necessary for more accurate 
assessment and, as a result, contribute to 
improved management approaches [8,11]. 
 

Tumorigenesis involves a loss of balance 
between regulators of cell proliferation and 

apoptosis [12,13]. Apoptotic cell death plays an 
important physiological role in normal 
development and tissue homeostasis. 
Dysregulation of apoptosis has been implicated 
in carcinogenesis, tumor progression, and 
resistance of tumor cells to chemotherapy [14]. 
XIAP is considered the most potent IAP as it 
inhibits caspases 3, 7, and 9, thereby blocking 
both the intrinsic (mitochondria-mediated) and 
extrinsic (death receptor-mediated) apoptotic 
pathways [15,16]. The present research 
hypothesized that the level of XIAP 
immunoexpression might correlate with the 
biological characteristics of MEC cases as a 
measure of apoptosis. Therefore, we 
investigated XIAP immunoexpression in MEC 
cases in relation to clinicopathological factors of 
prognostic importance to clue the importance of 
this protein in predicting the biologic activity of 
MECs [17], 
 

2. MATERIALS AND METHODS 
 

The current work is a retrospective study, for 
which a total of 16 paraffin tissue blocks of MEC 
cases. All the included cases had a confirmed 
histopathological diagnosis of MEC by examining 
hematoxylin and eosin stained tissue sections. 
The selected cases had received surgical 
treatment, hadn`t received any form of adjuvant 
therapy before their surgery, had arisen from 
both major and minor salivary glands, and had 
complete clinical records. Cases that had 
insufficient or inoperable biopsy specimens, or 
missing medical, clinical, or follow-up records 
were excluded from the study. The current work 
included 16 cases of MEC cases which were 
categorized into three histologic grades (low, 
intermediate, and high grade) following the 
criteria of Modified Healey classification [18]. 
 

Tissue blocks and records belongs to the studied 
cases were obtained from the archive of 
Oncology unit of Oncology Center, Faculty of 
Medicine, Mansoura University.  
 

2.1 Immunohistochemistry 
 

From each paraffin block sections of four-
microns thickness were cut. Tissue sections 
were mounted on D.P.X (a mixture of distyrene, 
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a plasticizer, and xylene). Rehydration of the 
slides with varying alcohol and water 
concentrations comes after deparaffinization. 
The slides 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% H2O2 for 15 minutes to 
inactivate endogenous peroxidase. After that, 
they were rinsed with distilled water. 
 

Applying the primary antibody to XIAP and a 
rabbit polyclonal antibody against humans, which 
comes in a vial with 20 μ of ready-to-use 
antibodies Abclonal Technology. The 
streptavidin-biotin complex technique and an 
overnight incubation period at 4°C were used to 
carry out the immunoreaction. 
 

Sections of kidney cancer were stained at the 
same batch and under the same conditions to 
serve as a positive control of the reaction with 
the employed antibody (XIAP). Negative control 
slides were produced by substituting plain PBS 
for the principal antibody. All specimens were 
evaluated and scored independently by three 
experienced pathologists, then a mean was 
calculated to get a final score. All staining was 
scored in epithelial cells but not in stromal cells 
or inflammatory cells. 
 

Cytoplasmic and nuclear staining of XIAP was 
scored by a conventional four-tiered semi- 
quantitative scoring method described by Xu YC 
et al [19]. Staining intensity was graded on a 
semiquantitative scale (1+, weak; 2+, moderate; 
and 3+, strong). The extent of staining was 
scored as 0 (less than 5%); score 1, focal (6–25 
%); score 2, multifocal (26– 50%); score 3, 
regional (51–75 %); and score 4, diffuse (76–100 

%). Next, stain intensity was multiplied by the 
extent of the stain, and the cut-off was set as 
follows: scores 0–2 negative, 3– 5 weak, 6–8 
moderate, and greater than or equal to 9 strong. 
 

2.2 Statistical Analysis 
 
In order to identify any potentially significant 
differences or correlations between the various 
variables, the study's findings were statistically 
examined. The Statistical Package of Social 
Science (SPSS) version 22 program and the 
Excel program were used to perform the 
statistical 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. The 
data was analyzed using Pearson's Chi-square 
test. To examine the relationship between the 
various variables, the Pearson correlation co-
efficiency test was employed. A P-value of less 
than 0.05 was considered statistically             
significant. 
 

3. RESULTS 
 
The presently studied MEC group (16 cases) 
was comprised of three males (18.75%) and 13 
females (81.25%) with a mean age of 61 years, 
ranging from 37 to 76 years. Most of MEC cases 
were presented in the major salivary glands 
(87.5%), particularly the parotid. The reported 
clinical stage in most (81.25%) of the MEC group 
was among the stage groups III (11/16), while 
the rest of the cases were equally distributed 
among stage I (3/16) and II (2/16). Clinical 
characteristics of the worked MECs are 
illustrated in Table 1. 

 
Table 1. Clinical parameters of the studied mucoepidermoid carcinoma (MEC) cases 

 

MEC (n=16 cases) 

Patient’s ages Mean±SD 61.44 ±5  
Minimum 37 
Maximum 76 

Clinical parameters Groups Number of cases % 

Gender Male 3 18.75 
Female 13 81.25 

Site Major SG 14 87.5 
Minor SG 2 12.5 

TNM stage I 3 18.75 
III 11 68.75 
IV 2 12.5 

TNM stage groups I 3 18.75 
III and IV 13 81.25 
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3.1 Clinical and Pathological 
Characteristics of the Worked MECs 
in Relation to XIAP Expression 

 

XIAP IHC presented nuclear and cytoplasmic 
expression in the majority of the worked MECs. 
Upon correlating XIAP immunoexpression with 
different clinical parameters, Pearson`s chi-
square test revealed significant differences in its 
expression concerning the following parameters; 
the TNM clinical stage of MEC (P=0.036), and 
the histologic grade (P=0.008) of MECs. 
Conversely, the immunoexpression of XIAP was 
not significantly correlated with patients’ ages 
(P=0.141), patients` gender (P= 0.471), and the 
anatomical site of the tumor (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 while 
younger patients (< 61 years old) had moderate 
(6 cases, 60%) and strong (4 cases, 40%) XIAP 
expression. (Pearson`s chi-square test, P= 
0.141, Table 2). There was no statistically 
significant difference in XIAP expression in MEC 
between the two age groups (P=0.141). 
 

Regarding patients’ gender of MEC cases, 
Pearson’s Chi-square test revealed no 

statistically significant difference in XIAP 
expression between males and females.                  
Males presented moderate (one case, 33.3%)                
to strong (2 cases, 66.7%) XIAP                        
expressions, while females showed weak (2 
cases, 15.4%), moderate (7 cases, 53.8), and 
strong (4 cases, 30.8%) XIAP expressions     
(Table 3). 
 
According to the anatomical site of involvement, 
there were no statistically significant differences 
in XIAP immuno-expression considering the 
different sites of MECs using the Pearson Chi-
square test (P=0.82, Table 4). 
 
Moreover, the worked MEC cases that had an 
advanced clinical stage (III and IV) demonstrated 
significantly high XIAP immuno-expression. All 
the worked stage IV cases showed moderate (1 
case, 50%) to strong (1 case 50%) XIAP 
expressions. Stage III showed moderate (6 
cases, 54.5%) to strong (5 cases, 45.5%) XIAP 
expressions. Oppositely, all stage I cases 
showed weak (2 cases, 66.7%), and moderate 
(one case, 33.3%). Pearson`s chi-square test 
demonstrated a high statistically significant 
difference in XIAP expression among the 
different TNM clinical stages in MEC (P=0.036, 
Table 5). 

 

Table 2. XIAP IHC expression in relation to age 
 

 XIAP final score Total Pearson`s 
X2 weak Moderate Strong 

MEC age < or = 61 
Years 

Count  
% within MEC 
age groups 

0 6 4 10 0.141 
groups  

0.0% 
 
60.0% 

 
40.0% 

 
100.0% 

 

 > 61 
years 

Count  
% within MEC 
age groups 

2 2 2 6  
 33.3% 33.3% 33.3% 100.0%  

Total  Count 2 8 6 16  
  % within MEC 

age groups 
12.5% 50.0% 37.5% 100.0% 

 

Table 3. XIAP IHC expression in relation to gender 
 

 XIAP final score Total Pearson`s 
X2 weak Moderate Strong 

MEC gender Male Count 
% within MEC 
gender groups 

0 1 2 3 0.0471 
groups 0.0% 33.3% 66.7% 100.0%  

 Female Count 
% within MEC 
gender groups 

2 7 4 13  
 15.4% 53.8% 30.8% 100.0%  

Total  Count 2 8 6 16  
  % within MEC 

gender groups 
12.5% 50.0% 37.5% 100.0% 
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Table 4. XIAP IHC expression in relation to the anatomical site 
 

 XIAP final score  
Total 

Pearso
n`s X2 weak Moderate Strong 

MEC site 
groups 

Major SG Count 
% within MEC site 
groups 

2 7 5 14 0.827 
 
14.3% 

 
50.0% 

 
35.7% 

 
100.0% 

 

 Minor SG Count 
% within MEC site 
groups 

0 1 1 2  
 0.0% 50.0% 50.0% 100.0%  

Total Count 2 8 6 16  
 % within MEC site 

groups 
12.5% 50.0% 37.5% 100.0%  

 
Table 5. XIAP IHC expression in relation to TNM stage in MEC 

 

 XIAP final score Total Pearson`s 
X2 weak Moderate Strong 

MEC TNM stage 
I 

Count 
% within MEC TNM 
stages 

2 1 0 3  
stages 66.7% 33.3% 0.0% 100.0% 0.036 

 stage 
III 

Count 
% within MEC TNM 
stages 

0 6 5 11  
 0.0% 54.5% 45.5% 100.0%  

 stage 
IV 

Count 
% within MEC TNM 
stages 

0 1 1 2  
 0.0% 50.0% 50.0% 100.0%  

Total  Count 2 8 6 16  
  % within MEC TNM 

stages 
12.5% 50.0% 37.5% 100.0% 

 

3.2 Pathological Characteristics of the 
Worked MECs in Relation to XIAP 
Expression 

 

Mucoepidermoid carcinoma of the current work 
was characterized by the presence of variable 
proportions of three types of cells; mucous-
secreting cells, epidermoid cells, and 
intermediate cells. This group was classified into 
three histologic grades (low, intermediate, and 
high) following the criteria of Modified Healey 
classification [18]. The greater number of MEC 
cases was represented in the high grade (10 
cases, 62.4%), while the low and intermediate 
grades of MECs were represented in three cases 
for each grade (18.8%). Grading of MEC 
revealed variation according to the relative 
number of cystic spaces, the relative proportion 
of the constituent cells, and the degree of cellular 
atypia. Low-grade carcinomas demonstrated 
numerous cystic spaces that were filled with 
mucin, increased proportion of mucous-secreting 
cells, and decreased cellular atypia. On the other 

hand, high-grade carcinomas demonstrated solid 
proliferation of cells, increased proportion of 
epidermoid cells, and marked cellular atypia. The 
histopathologic picture of intermediate-grade 
carcinoma was in the midway between low-grade 
and high-grade carcinomas (Figs. 1-4). 
 
Regarding the MEC histologic grade, there was a 
strong positive correlation of XIAP expression 
with the MEC histologic grade (P=0.008). Two 
cases (66.7%) of the low-grade MEC showed 
weak XIAP expression (Fig. 5). All the worked 
intermediate-grade MEC (3 cases) showed 
moderate XIAP expression (Fig. 6). More than 
half (60%) of the high-grade showed strong 
expression (Fig. 7). Using Pearsons’ chi-square 
test (P=0.008) revealed a high statistically 
significant difference in XIAP IHC expression 
among the different MEC histologic grades. 
Moreover, a strong positive correlation was 
detected between XIAP expression and MEC 
histologic grade (Pearson's R = 0.000,                   
Tables 6, 7). 
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Fig. 1. Low-grade mucoepidermoid carcinoma shows multiple cystic spaces filled with 
mucin (H&E x 200) 

 

 
 
Fig. 2. Intermediate-grade mucoepidermoid carcinoma shows nests of epidermoid cells, a few 
small-sized cystic cavities, and numerous sheets of intermediate cells in the connective tissue 

background (H&E x 200) 
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Fig. 3. High grade mucoepidermoid carcinoma reveals minimal cystic spaces, solid nests of 
epidermoid cells with marked cellular atypia (H&E x 100) 

 

 
 
Fig. 4. High-grade mucoepidermoid carcinoma reveals minimal cystic spaces, and solid nests 

of epidermoid cells with marked cellular atypia (H&E x 400) 
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Table 6. XIAP expression in relation to the MEC histologic grade 

 

MEC histologic grade (n=16) XIAP final score % of 
Total 

Pearson X2/ 

P value Weak Moderate Strong 

Low-grade MEC (n=3) 2(66.7%) 1(33.3%) 0 18.75% 0.008 

Intermediate grade MEC (n=3) 0 3(100%) 0 18.75% 

High-grade MEC (n=10) 0 4(40%) 6(60%) 62.5% 

Total (n=16) 2(12.5%) 8(50%) 6(37.5%) 100%  
Significance is reached when P value ≤ 0.05. 

 
Table 7. Correlation of XIAP expression with MEC histologic grade 

 

 Value Asymp. Std. 

Errora 

Approx. 
Tb 

Approx. 
Sig. 

Interval by 
interval 

Pearson's R 0.725 0.091 3.943 0.001c 

Ordinal by ordinal Spearman Correlation 0.782 0.081 4.692 0.000c 

n of Valid Cases 16    
Pearsons R<0.5 (weak positive correlation), R=0.5-0.7 (moderate positive correlation), R>0.7 (strong positive 

Correlation) 

 

 
 

Fig. 5. Low-grade MEC reveals weak XIAP expression (ABC- DAB, X250) 
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Fig. 6. Intermediate grade MEC reveals moderate XIAP expression (ABC- DAB, X250) 
 

 
 

Fig. 7. High grade MEC reveals strong XIAP expression (ABC- DAB, X250) 
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4. DISCUSSION 
 
Malignant salivary gland tumors are 
heterogeneous with significant morphological 
diversity and variable biology and clinical 
behavior [2] The current work investigated the 
tissue level of XIAP by immunohistochemistry in 
16 MEC cases in a trial to understand if XIAP 
immunoexpression is relevant to the histologic 
grading, biologic activity, and progression of 
mucoepidermoid carcinoma. In terms of patient’s 
age, the mean age of the worked MEC cases 
was 61.44 years with almost 56.7% of the 
worked cases being older than 37 years. The 
research conducted by Binmadi et al. [20] and 
Atallah et al. [21] revealed a comparable age 
range [20,21]. Regarding the anatomical location 
of the tumor, major salivary glands particularly 
the parotid gland presentation formed the 
majority of the currently studied MEC cases 
(87.5%). This result was consistent with earlier 
researches [22,23]. 

 
About 81.25% of handled MEC cases were 
discovered in advanced clinical stages (III and 
IV) according to TNM clinical staging. This 
aspect was previously discussed because the 
bulk of the cases under investigation were 
related to the parotid major salivary gland, which 
is known for having intra-glandular lymph nodes 
that may serve as a site for nodal metastasis 
[24]. Further support for this interpretation was 
provided by the currently observed TNM stages I 
and II among the low-grade MEC patients. 
Similar results were reported in earlier 
researches [25,26]. 

 
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 XIAP 
expression was noted in the higher histologic 
grades of pancreatic cancer [27] and breast 
ductal carcinomas [28,29]. In contradiction, 
opposite findings were documented in other 
studies on breast cancer [19,30]. The high 
histologic grade of MEC cases of the current 
study was associated with both high XIAP 
expression and high clinical TNM stages. This 
might point to a possible relation between the 
high XIAP expression and the molecular changes 
occurring during tumor progression, leading to 
higher histologic grades. XIAP is an antiapoptotic 
protein that inhibits cell death, and its 
overexpression may contribute to the prolonged 
survival and continued growth of cancer cells, 

potentially leading to more aggressive tumor 
characteristics. 
 

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