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Background: Oral squamous cell carcinoma (OSCC) is the most common 
neoplasm of the oral cavity. Although the great advancement in treatment 
strategies of OSCC, the five-year survival rate has remained low due to the 
high resistance of cancer cells to the cancer-therapy mediated apoptosis. 
Chemo-radio resistance of cancer cells is the major obstacle in the treatment 
of OSCC cases. Defective apoptosis represents an important causative factor 
in the development and progression of cancer. The ability of tumor cells to 
evade apoptosis can play a significant role in resistance to chemotherapeutic 
and radiation-induced cell death. X-linked inhibitor of apoptosis protein 
(XIAP) can suppress the apoptotic process and confer resistance to 
anticancer therapy. Aim: The current study aimed to elucidate the benefits 
of utilizing XIAP immuno-expression as a predictor for the sensitivity of 
cancer cells to the received treatment modality in OSCC patients. Moreover, 
we hypothesized that XIAP expression could aid in customizing the preferred 
treatment modality (CTH, RTH, or CCRT) for OSCC patients. Finally, can XIAP 
expression predict DFS and OS survival rates in OSCC patients? Methods: 
The current retrospective study was carried out on 50 OSCC cases. Pearson's 
Chi-square test was used to correlate XIAP immuno-expression with all 
clincopathological parameters of the studied cases and the patient's clinical 
response to the different received treatment modalities. Clinical response 
was categorized into clinically responders, and non-responders following the 
WHO Criteria. Moreover, in univariate analysis, the Kaplan-Meier method 
was used to calculate OS and DFS using log-rank test to detect the effect of 
risk factors. Additionally, for multivariate analysis, the COX regression model 
was used to record the independent predictors for DFS and OS. A P-value of 
0.05 or less was regarded as statistically significant. Results: High Significant 
XIAP expression were recorded concerning WHO histologic grades 
(p<0.001), TNM clinical stages (p= 0.012), mortality rates (p=0.006*), 
incidence of recurrence (p= 0.01) in addition to clinical response to 
treatment (p<0.001*). The univariate analysis revealed significantly reduced 
DFS and low OS rates in the cases that showed high XIAP expression (p<0.001 
and p= 0.005 respectively), non-responsive cases reported significantly 
reduced DFS (p=<0.001*) and OS (p=<0.001*) than responsive cases. 
Furthermore, DFS was significantly reduced in cases that received CTH only 
than those receiving CCRTH or RTH only (P=0.016*). In contradiction, there 
was no statistically significant difference in patients` OS considering the 
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Introduction 

Oral cancer, the sixth most common malignancy worldwide with an annual incidence of over 
300,000 cases presents pre-dominantly as oral squamous cell carcinoma (OSCC)(1). Oral 
squamous cell carcinoma (OSCC) is the most common neoplasm of the oral cavity, which accounts 
for about 95% of all cases of head and neck cancers. This neoplasm has a multifactorial etiology 
and commonly affects men between the sixth and seventh decades of life with smoking and 
drinking habits(2,3). 

Surgery, radiation (RT), and chemotherapy (CT) are the main treatment modalities that are used 
to treat oral cancer, either alone or in combination (4,5). The decision about the mode of OSCC 
treatment is determined by various factors associated with the tumor, the patient, and the medical 
crew (6). Tumor characteristics such as the site of occurrence, proximity to bone, the depth of 
invasion, and tumor stage including tumor size, lymph node involvement, and risk of metastasis 
are considered along with the patient`s age, co-morbidities, and compliance to treatment (6). 
Despite the great advancement in treatment strategies of OSCC, the five-year survival rate has 
remained low (approximately 50%) during the past 30 years due to the high resistance of cancer 
cells to cancer-therapy mediated apoptosis(7). Chemo-radio resistance of cancer cells is the major 
obstacle in the treatment of OSCC cases (8,9). Many studies reported a great number of OSCC 
patients had poor responses to chemotherapeutic drugs (10–12). The clinical drug response of a 
cancer sub-type seems to be mediated by several mechanisms. These drug response mechanisms 
include overexpression of membrane transporters effluxing anticancer drugs from the cells, 
activation of DNA repair enzymes, defects in proteins involved in cell cycle and apoptosis, and 
activation of cytosolic drug detoxification (13–16). 

Apoptosis is an essential process to maintain a wide variety of physiological processes, such as 
embryonic development, tissue homeostasis, and immune defense, and its role is to remove 
harmful, damaged, or unwanted cells. Defective apoptosis represents an important causative 
factor in the development and progression of cancer. The ability of tumor cells to evade apoptosis 
can play a significant role in resistance to chemotherapeutic and radiation-induced cell death 
(17,18). Inhibitors of apoptosis proteins (IAPs) represent one set of potent endogenous 
modulators of apoptosis in mammalian cells (19). Among the two families of known apoptosis 
regulators (IAP and Bcl-2 families of proteins), The X-linked inhibitor of apoptosis protein (XIAP) 
is considered the most potent inhibitor of cell death and an attractive therapeutic target due to its 
ability to suppress caspase activation via both intrinsic and extrinsic pathways and its ability to 
act as a signaling intermediate in tumor cell survival, immune and inflammatory pathways 
(20,21).  

Apoptosis induced by radiation, death receptors, and several widely used chemotherapeutic 
compounds is mediated by activation of caspases. Inhibition of caspases 3, 7, and 9 by XIAP can 
suppress the apoptotic process and thereby may confer resistance to anticancer therapy(22). 

received treatment type (P= 0.35). Additionally, the multivariate analysis 
revealed that treatment type (P= 0.02), patients` clinical response (P= 0.001), 
and XIAP expression score (P=0.003*) could be considered the independent 
predictors for DFS, while patients` clinical response (P=0.019*) could be 
considered the only independent predictors for OS in the worked OSCC cases. 
Conclusion: XIAP immuno-expression could be considered a potential 
predictor for the patient's clinical response to the received treatment. 
Moreover, patients` clinical response and XIAP immuno-expression could be 
potentially used as survival predictors in OSCC patients. 
Key words: Oral squamous cell carcinoma (OSCC), XIAP, 
Immunohistochemistry, Patients` clinical response, risk factors, prognostic 
indicators, Disease free survival (DFS), Overall survival (OS).  
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Tumor cells adopt a variety of methods to avoid cell death via apoptosis. This anti-apoptotic 
pathway allows tumor cells to avoid host-immune destruction, progress, and metastasize (23). 
Studies on OSCC were few and deficient in information about the crucial contribution of XIAP in 
oral cancer. For that reason, the current study aimed to elucidate the benefits of utilizing XIAP 
immuno-expression as predictors for the sensitivity of cancer cells to the received treatment 
modality in OSCC patients. Moreover, we hypothesized that marker expression could aid in 
customizing the preferred treatment modality (CTH, RTH, or CCRTH) for OSCC patients. Finally, 
does XIAP expression could predict overall survival(OS) and disease free survival (DFS) in OSCC 
patients?. 

Materials and Methods 

Patients' selection and data retrieval  

In a retrospective study, formalin-fixed paraffin-embedded tissue blocks from 50 patients were 
retrieved and thereby included in the present work. The inclusion criteria of the selected cases 
were as follows; 1. All patients had a confirmed diagnosis of primary OSCC according to WHO 
classification(24), 2. Availability of operable formalin fixed paraffin embedded tissue blocks for 
all the included cases, 3. All the cases selected for the study were surgically treated and then 
received adjuvant therapy either radiotherapy (RT), chemotherapy (CT), or concurrent 
chemoradiotherapy (CCRT), 4. None of the selected cases had received neoadjuvant therapy 
before their surgery, 5. All the enrolled cases were aroused from the oral cavity, 6. Completion of 
at least three years follow up in the Clinical Oncology and Nuclear Medicine Departments, Faculty 
of Medicine, Mansoura University, Exclusion of cases was made based on having insufficient or 
inoperable biopsy specimens, missing medical, clinical, and follow-up records, death due to OSCC 
nonrelated events, and unrespectable tumors hence all the included cases were completely 
resected. The studied cases were retrieved from archival files of the Pathology Laboratory, Faculty 
of Medicine, Mansoura University, from the years 2015 to 2018.  

Clinicopathological, medical, and follow-up records were obtained for all patients. Following the 
completion of the treatment, patients were followed (every 3 months) with clinical examinations, 
abdomen ultrasonography, chest X-rays, and bone scans. Ultrasonography was performed when 
relapse was suspected. The medical reports included information about the patients` disease-free 
survival (DFS), and overall survival (OS) over the past three years that follow the treatment.  

According to the clinical data of the patients, they were evaluated for their response one month 
after the completion of the treatment, according to the following WHO Criteria(25): Complete 
response (CR), Partial response ( PR), Stable disease (SD) and Progressive disease (PD). Complete 
and partial responses were considered responsive cases while patients with stable or progressive 
disease were classified as clinically non responders. 

The current study was approved by the Institutional Review Board and the National Research 
Ethics Committee in compliance with the 1964 Helsinki Declaration and its subsequent 
amendments (Faculty of Dentistry Ethical Committee, Mansoura University IRB Approval no 
A02030821).  

The immunohistochemical technique: 

The paraffin blocks of OSCC tissue were cut into 3 to 4 microns-thick sections and mounted on 
positively charged glass slides. One section was prepared for hematoxylin and eosin (H&E) 
staining for microscopic evaluation of the studied cases, and the other two sections were prepared 
for immunohistochemical (IHC) staining. IHC staining was carried out with the streptavidin-
biotin complex technique and overnight incubation was used. After application of the tissue 
section on the coated slides deparaffinization was made, and then followed by rehydration using 
different concentrations of alcohol and water. Antigen retrieval was carried out using a 0.01 M 
citric acid buffer (pH = 6.0) heated in the microwave for ten minutes. Following a 15-minute 
incubation in methanol that contained 3% H2O2 to inactivate endogenous peroxidase, slices were 
then washed with distilled water. Using a rabbit polyclonal antibody against humans and the 
primary antibody to XIAP, the slides were incubated at 4 °C for an overnight period. XIAP was used 
in the optimal dilution of 1:100.  

Immunohistochemical evaluation: 
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The evaluation of XIAP IHC was confirmed by recording both the intensity of staining and the 
percentage of positive cells under the optical microscope in five-degree magnification fields 
chosen at random, and the findings were evaluated as follows: The percentage of positive cells in 
1% was counted as 0, the percentage of positive cells in 1-20% as 1, the percentage of positive 
cells in 21-50% as 2, the percentage of positive cells in 51-80% as 3, and the percentage of positive 
cells > 80% as 4. Furthermore, staining intensity was assigned a value of 0 for weak, 1 for 
moderate, and 2 for strong. The percentage of positive cells and the intensity values were added 
together to yield(26). 

Statistical analysis: To detect the possible significant differences and correlations between the 
different markers` expressions concerning the different clinicopathologic parameters of the 
studied cases the Pearson's Chi-square test was used. Qualitative data were described using 
numbers and percentages. Quantitative data were described using mean± Standard deviation for 
normally distributed data after testing normality using the Kolmogrov-Smirnov test. The 
statistical significance of the obtained results was accepted at the (≤0.05) level. For univariate 
analysis, the Kaplan-Meier test was used to calculate overall survival (OS) and disease-free 
survival (DFS) using log-rank x2 to detect an effect of risk factors affecting survival. Additionally, 
for multivariate analysis, the COX regression model was used to record the independent 
predictors for DFS and OS. The statistical analysis was done using the Statistical package of social 
science software version 22 (SPSS Inc., PASW Statistics for Windows version 22. Chicago: SPSS 
Inc.). 

Results and Discussion 

The present retrospective study was carried out on 50 OSCC cases, the clinicopathological 
characteristics of the considered cases, the current retrospective study was carried out on 50 
OSCC cases were categorized following the criteria of (2017) WHO classification into well (20 
cases, 40%), moderately (24 cases, 48%), and poorly differentiated carcinomas (6 cases, 12%). 
The study was applied to equal groups of different genders (25 cases). Patients` ages ranged from 
25 to 76 years old with a range of 51 years, and mean 54.14±12.38. Among the 50 OSCC studied 
cases 9 cases (18%) were presented clinically as stage I, 13 cases (26%) were stage II, 11 cases 
(22%) were presented clinically as stage III, and 17 cases (34%) were presented clinically as stage 
IV. Regarding the recurrence of the 50 OSCC studied cases 31 cases (62%) showed recurrence. 
Regarding the death rate of the studied OSCC cases during the three-year follow-up period after 
surgery; 30 cases (60%) continued the 3 years of follow-up while 20 cases (40%) died during the 
follow-up period. Among the treatment types received after surgical removal of the studied OSCC 
cases; 5 cases (10%) had chemotherapy after surgery, 18 cases (36%) had concurrent chemo-
radiotherapy and 27 cases (54%) resembling more than half of the cases had radiotherapy. 
Furthermore, after finishing the treatment 31 cases (62%) were responders to treatment while 
19 cases (38%) were nonresponders.  

XIAP immunohistochemical expression concerning the different clinicopathologic 
parameters: 

Both nuclear and cytoplasmic XIAP immunoexpression were observed in the worked tissue 
sections of OSCC. XIAP demonstrated different levels of immuno-expression as low (13 cases, 
26%), moderate (22 cases, 40%), and high (15 cases, 30%). Upon correlating XIAP 
immunoexpression with different clinicopathological parameters, no statistically significant 
difference was present concerning the following parameters; the age of the patients (p= 0.762), 
and genders (p= 0.231). Conversely, there was a high statistically significant difference in XIAP 
immune expression considering the WHO different histologic grades of the worked OSCC cases 
(p<0.001, Table 1); 12 cases (92.3%) that showed low XIAP expression were classified 
histologically as well differentiated OSCC, moderate XIAP expression was observed in seven cases 
(31.8%) of well-differentiated carcinoma, 14 cases (63.6%) of moderately differentiated 
carcinoma and one case (4.5%) of poorly differentiated carcinoma (Figures 1; A, B and C 
respectively). The majority of cases that showed high XIAP expression were moderately and 
poorly differentiated carcinomas (9 cases, 60%, and 5 cases, 33.3% respectively).  

Moreover, there was a statistically significant difference in XIAP expression considering the 
different TNM clinical stages (p= 0.012). Most of the cases that showed low XIAP expression had 
early clinical stages (stages I and II), while the majority of cases that showed high XIAP expression 
had advanced clinical stages (stages III and IV, Table 1).  
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Furthermore, there was a statistically significant difference in XIAP expression concerning the 
recurrence prevalence (p= 0.01). Most of the cases that showed low XIAP expression were free 
from recurrence (9 cases, 69.2%), while high XIAP expression cases reported the presence of 
recurrence (13 cases, 86.7%, Table 1).  

XIAP, the crucial inhibitor of apoptosis protein, revealed a statistically significant difference 
among the three expression scores (Low, Moderate, and High) concerning the patient's clinical 
response. Almost a high XIAP expression score (73.3%) presented nonresponder cases. On the 
contrary, the majority of low and moderate XIAP expression scores presented responder cases 
(100% and 63.6% respectively, Person chi-square test, P<0.001*, table 1). However, the type of 
adjuvant treatment that the patients received had no significant relation to XIAP expression. More 
than half of the cases showed low XIAP expression (7 cases, 53.8%) received radiotherapy 
treatment besides, the majority of the cases showed moderate XIAP expression (15 cases, 68.2%) 
also received radiotherapy treatment. However, the greatest ratio among the cases showed high 
XIAP expression (7 cases, 46.7%) received concurrent chemo-radiotherapy as a line of treatment 
after surgery. 

Finally, the current study revealed a high statistically significant difference in XIAP expression 
considering the incidence of death (p= 0.006). Almost, all cases that demonstrated low XIAP 
expression had no deaths during the follow-up (12 cases, 92.3%). On the contrary, a great number 
of cases that showed high XIAP expression reported death during the follow-up (10 cases, 66.7%, 
Table 1). 

Table (1): The different XIAP immunoexpression levels in correlation with different 
clinicopathological parameters of the studied OSCC cases. 

Clinicopathological parameters XIAP immunoexpression  
Test of 

significance 
 Groups 

Low 
n=13 (%) 

Moderate 
n=22 (%) 

High 
n=15(%) 

Age groups 
 

25- 
45- 
65- 

2(15.4) 
8(61.5) 
3(23.1) 

4(18.2) 
14(63.6) 
4(18.2) 

5(33.3) 
7(46.7) 
3(20) 

 
x2=1.86 
p=0.762 

Gender 
 

Male 
Female 

8(61.5) 
5(38.5) 

8(36.4) 
14(63.6) 

9(60) 
6(40) 

x2=2.93 
p=0.231 

WHO histologic grades 
Poor 

Moderate 
Well 

0 
1(7.7) 

12(92.3) 

1(4.5) 
14(63.6) 
7(31.8) 

5(33.3) 
9(60) 
1(6.7) 

 
x2=27.67 
p<0.001 

TNM Stage 
 

I 
II 
III 
IV 

5(38.5) 
2(15.4) 
6(46.2) 

0 

2(9.1) 
7(31.8) 
2(9.1) 
11(50) 

2(13.3) 
4(26.7) 
3(20) 
6(40) 

 
x2=16.40 
p=0.012* 

Incidence of recurrence 
 

No 
Yes 

9(69.2) 
4(30.8) 

8(36.4) 
14(63.6) 

2(13.3) 
13(86.7) 

x2=9.28 
p=0.01* 

Treatment type 
CTH 

CCRT 
RTH 

1(7.7) 
5(38.5) 
7(53.8) 

1(4.5) 
6(27.3) 

15(68.2) 

3(20) 
7(46.7) 
5(33.3) 

 
x2=5.19 
p=0.268 

Clinical response to treatment 
Non responders. 

responders 
0 

13(100) 
8(36.4) 

14(63.6) 
11(73.3) 
4(26.7) 

x2=15.94 
p<0.001* 

Mortality rate 
 
 

Dead 
Alive 

1(7.7%) 
12(92.3 %) 

9(40.9%) 
13(59.1%) 

10(66.7%) 
5(33.3%) 

x2=10.1 
p=0.006* 

   Significance reached at level ≤ 0.05, Pearson chi-square test. 
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Figure 1: XIAP immunohistochemical expressions A; low expression(x200), B; moderate 
expression(x200) and C; high expression(x400). 
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Table (2): Detection of risk factors for disease free survival and overall survival rates 

#If one of more categories is censored, *statistically significant, CI: Confidence interval 

 

Table (3): Cox regression for predictors of disease-free survival among studied cases 

 β p value Hazard ratio 
(95%CI) 

TNM Stage 
I (r) 
II 
III 
IV 

 
 

0.481 
0.316 
0.813 

 
 

0.540 
0.692 
0.323 

 
1 

1.62(0.346-7.56) 
1.37(0.287-6.55) 
2.25(0.450-11.29) 

treatment types 
Chemotherapy 

Concurrent chemo-radio therapy 
Radio therapy (r) 

 
1.68 
-1.25 

 

 
.01* 
0.02* 

 
5.42(1.48-19.88) 
0.287(0.103-.796) 

1 
response 

progressive 
Complete response (r) 

 
3.34 

 
<0.001* 

 
28.19(6.01-132.26) 

1 
XIAP SCORE 
Low (r) 
Moderate 

High 

 
 

1.15 
2.09 

 
 

0.069 
0.003* 

 
1 

3.18(0.915-11.06) 
8.04(2.07-31.24) 

r: reference group 

Table (4): Cox regression for predictors of overall survival among studied cases 

  β p value 
Hazard ratio 
(95%CI) 

WHO grading system 
Poor (r) 
Moderate 

Well 

r 
0.527 
0.003 

 

 
0.417 
0.997 

1 
1.69(0.474-6.06) 
1.003(0.169-5.94) 

TNM Stage 

I (r) 
II 
III 
IV 

r 
8.15 
9.39 
9.94 

 
0.935 
0.926 
0.921 

 
Undefined 
Undefined 
Undefined 

Recurrence No (r)   1 

Clinical parameters 

Univariate analysis 
Of DFS 

Univariate analysis 
Of OS 

Median DFS 
(95% CI) 
Months 

Log 
rank 
x2 

p value 
Median DFS 
(95% CI) 
Months 

Log 
rank 
x2 

p value 

treatment 
types 

Chemotherapy 
CRT 

Radio therapy 

0.933(0.002-
1.99) 

1.95(1.40-
2.51) 

1.74(1.33-
2.16) 

 
8.23 

 
0.016* 

1.79(0.858-
2.72) 

2.27(1.83-
2.71) 

2.54(2.27-
2.80) 

 
2.10 

 
0.350 

response 
Non 

responders 
responders 

0.575(0.445-
0.704) 

2.45(2.13-
2.77) 

 
47.37 

 
<0.001* 

1.56(1.18-
1.93) 

2.86(2.73-
2.99) 

 
33.38 

 
<0.001* 

XIAP 
SCORE 

Low 
Moderate 

High 

2.71(2.33-
3.09) 

1.75(1.28-
2.23) 

0.875(0.426-
1.32) 

 
16.95 

 
<0.001* 

2.88(2.66-
3.10) 

2.38(2.03-
2.74) 

1.89(1.41-
2.36) 

 
10.59 

 
0.005* 
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yes 10.11 0.897 24.56(0.002-36.58) 

response  
Non responder 
responder (r 

 
1.48 

 
0.019* 

4.39(1.27-15.17) 
1 

XIAP SCORE 
Low (r) 
Moderate 

High 

1.21 
1.83 

0.275 
0.105 

1 
3.34(0.383-29.15) 
6.21(0.682-56.53) 

r: reference group 

 

 

Chart 1: The univariate analysis using Kaplan 
Meier method revealed that DFS was 
significantly reduced in high XIAP expression 
cases (p<0.001). 

Chart 2: Reduced overall survival was 
significantly associated with high XIAP 
expression (P= 0.005), Kaplan Meier survival 
plots for univariate analysis). 
 

 

Disease Free survival (DFS):  

Moreover, the univariate analysis using the Kaplan-Meier method revealed that DFS was 
significantly reduced in non-responder cases (0.575 months) than in responder cases (2.45 
months, Log Rank test, P= 0.001*). Furthermore, DFS was significantly reduced in cases that 
received CTH only (0.933 months) than those receiving CCRTH (1.95 months) or RTH only (1.74 
months, Log Rank test, P= 0.016*). High XIAP expression was observed in cases that had 
significantly lower disease-free survival rates (DFS) (P<0.001*)(Table 2, Chart 1), moreover, the 
multivariate Cox regression model for prognosis prediction revealed that treatment type 
(p=0.02*), response to treatment (p<0.001*) and XIAP final score (p<0.003*) could be 
considered the independent predictors for DFS (Table 3). 

Overall survival (OS): 

 Furthermore, the univariate analysis using the Kaplan-Meier method revealed that OS was 
significantly reduced in non-responsive cases (1.56 months) than in responsive cases (2.86 
months, Log Rank test, P= 0.001*). In addition, the cases showed high XIAP expression had 
significantly low overall survival rates during the 3-year follow-up (Log Rank test, p 
=0.005*)(Table 2, Chart 2). Furthermore, in contradiction to DFS, there were no statistically 
significant differences in patients` OS considering the received treatment type; CTH (1.79 
months), CCRT (2.27 months), and RTH (2.54 months, Log Rank test, P=0.350). The multivariate 
Cox regression model for prognosis prediction revealed that patients` response to treatment (P= 
0.019*), remained as the only independent predictor for OS of the studied OSCC cases (Table 4). 

Discussion: 

Squamous cell carcinoma of the oral cavity is characterized by its strong local invasiveness and 
easy metastasis to the cervical lymph nodes, which in turn affects the prognosis of 
patients(27). The incidence of OSCC is a complex process, involving abnormal changes in various 
genes, proteins, and signaling pathways(28,29). In cancer cells, the cell cycle and apoptosis 
regulatory systems almost always fail, resulting in uncontrolled cell proliferation and tumor 
formation, the damage to the signaling pathways in cancer cells promotes the growth of cancer 
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cells and inhibits apoptosis(30). Based on strong evidence that the inhibitor of apoptosis protein 
XIAP expression in cancer cells promotes resistance to chemotherapy and radiation as well as 
elicits anti-cancer immune responses, the past decade has seen the development of XIAP-specific 
targeting using RNA approaches (31–35). 

The present work was established to elucidate the possible utility of XIAP immunohistochemical 
expression as a potential predictor for OSCC cancer progression, and patients` survival. Using the 
Pearson chi-square test to correlate the various levels of XIAP with the examined clinical data, it 
was shown that there was no statistically significant difference between the levels of expression 
of XIAP considering the age and gender of the studied cases, however, OSCC cases presented with 
advanced TNM clinical stages showed significantly high XIAP expression (stage III and stage IV, 
P= 0.012) in the current study. Similar to our findings both Werner et al., 2016 and Hussain et al., 
2015 found a strong positive correlation between high XIAP immunoexpression levels and the 
advanced tumor stages (UICC III/IV) of medullary thyroid carcinoma (p<0.001) and papillary 
thyroid carcinoma (P <0.0001), respectively (36,37). In contrast, Dizdar et al., 2017 reported high 
XIAP expression associated with less advanced UICC stages(38).  

Regarding different histological grades, high XIAP expression levels were highly significant among 
moderately and poorly differentiated histological grades while well-differentiated histological 
grades showed marked depression in XIAP expression levels (p<0.001). This finding was 
consistent with Tamatani et al., 2012 study, which reported significant extensive XIAP expression 
in poorly differentiated OSCC, while well differentiated carcinomas demonstrated weak XIAP 
expression (39). However, in contrast to our results, Dizdar et al., 2017 and Kim et al, 2011 
recorded high XIAP expression associated with well-differentiated adenocarcinomas and well-
differentiated gastric carcinoma respectively (38,40).  

Considering the incidence of recurrence during the follow up, there were significantly high XIAP 
expression levels associated with the presence of recurrence (p=0.01). Evans et al., 2018, stated 
the same results in aggressive breast cancer regarding XIAP expression levels among cases that 
showed recurrence (P < 0.001)(41). In addition, M. Li et al, 2007, also found an increased XIAP 
expression significantly associated with the recurrence of non-muscular invasive bladder 
cancer(42).  

In the current study, treatment response had a highly significant relation with XIAP expression 
(<0.001*), all the cases showed low XIAP expression were responders to treatment while the 
majority of the cases showed high XIAP expression were nonresponders to treatment. Miyamoto 
et al., 2014, reported that cases with high XIAP expression had lower response rates to primary 
platinum-based chemotherapy (P=0.02*), so they concluded that XIAP plays a role in 
chemoresistance in clear cell carcinoma of the ovary (43). Consequently, XIAP has become a 
promising target for research into novel antitumor drugs (44). Concomitant with our study, Yang 
et al., 2012, found a strong relationship between the expression level of XIAP and the clinical 
response in addition to the prognosis of patients with advanced HNSCC. Low XIAP expression was 
closely correlated with chemotherapy response and favorable prognosis, whereas high XIAP 
expression may predict chemotherapy failure and poor outcomes (45). The results are consistent 
with previous reports showing that the down-regulation of XIAP sensitizes cancer cells to 
therapeutic drugs in lung cancer(46), prostate cancer(31), and pancreatic cancer (47). Fulda et 
al., 2014 and Lacasse et al., 2008, concluded that increased XIAP expression has been proposed 
to be associated with tumor development, treatment resistance, and poor prognosis(48,49). 
Therefore, XIAP is considered to be an oncogenic protein in various human malignancies, and 
targeting XIAP may constitute an attractive strategy for the development of new therapies for 
cancer (48). 

In a univariate analysis using the Kaplan-Meier method to determine the risk factors for disease-
free survival; high XIAP expression had a significantly lower disease-free survival rate (DFS) (P 
value <0.001). On the same line as our findings, Yang et al., 2019 revealed that the head and neck 
cancer patients whose tumors expressed high levels of XIAP had poorer disease-free survival 
rates than those whose tumors expressed low levels of XIAP (P < 0.001*)(50). Moreover, the 
multivariate Cox regression model done on our studied cases revealed that the XIAP final score 
(p<0.003*) remained an independent predictor for DFS. Similarly, Gao et al., 2019 study 
investigated the prognostic role of XIAP expression for DFS, they observed that elevated XIAP 
levels predicted shorter disease-free survival (DFS) (P <0.001*)(51). 

 Furthermore, cases treated with postoperative chemotherapy (CT) only or radiotherapy (RT) 
only had lower disease-free survival than cases treated by concurrent chemo-radiation (CCRT) 
(p<0.016*) in the univariate analysis, in addition, the multivariate Cox regression model revealed 
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that treatment type (p<0.01*) remained as independent predictors for DFS. K. H. Fan et al., 2017 
reported findings parallel to ours, they observed a significantly higher 5-year recurrence-free 
survival rate among patients who received postoperative CCRT than the group of patients who 
received postoperative RT only (75.4% vs. 42.6%, p< 0.009*) in their univariate analysis, 
moreover, in their multivariate analysis concurrent chemotherapy was independent prognostic 
factors for recurrence-free survival (p= 0.002*)(52). Pignon et al., 2009 observed an improvement 
in treatment outcomes of OSCC patients using CCRT and they found that CCRT reduces the risk of 
death from head and neck cancer (53). On the other hand, Akula et al., 2021 found that in their 
study the administration of adjuvant therapy did not seem to predict disease-free survival, the p-
value for disease-free survival in the Kaplan-Meier analysis was 0.098 and was statistically not 
significant, the reason behind the difference between our findings and Akula et al., 2021 findings 
is that 54.73% out of their studied cases which resemble more than half of the studied OSCC cases 
had not received any postoperative treatment, however, 45.26% patients only received 
radiotherapy and chemotherapy as adjuvant therapy (54).  

 The univariate analysis in our study revealed that the response to treatment was a risk factor for 
DFS hence non-responders to treatment among studied OSCC cases had significantly lower 
disease-free survival rates (DFS) (P <0.001*) than cases showed complete response to treatment 
and also the multivariate Cox regression model revealed that response to treatment (<0.001*) 
remained as independent predictors for DFS. This was similar to the findings reported by Zhong 
et al., 2015, they reported that Patients with favorable pathologic responses had a better DFS than 
those without favorable pathologic responses ( p = 0.006)(55). Moreover, Zhang et al., 2023 
observed similar results, they reported that more favorable recurrence-free survival (RFS) was 
observed among the group that showed favorable pathologic response to induction chemotherapy 
compared with the cases that showed resistance to induction chemotherapy ( P < 0.001)(56). 
Finally, Zhong et al., 2013 reported that pathologic response was an independent risk factor for 
DFS on multivariate Cox model analysis (p=0.017) and they stated that a favorable pathologic 
response or clinical response predicted a better outcome with regard to DFS (57). 

 Regarding the correlation between the overall survival of the studied cases and the treatment 
type received after surgery, there was no significant difference in the univariate analysis (p=0.35). 
This was similar to the results reported by Asio et al., 2018 hence the univariate analysis showed 
that the 2-year and 5-year survival rates were no different among the different treatment groups 
(p=0.103)(58). On the other hand, response to treatment was observed to be significantly high 
among OSCC studied cases that showed high overall survival while nonresponders to treatment 
had significantly low overall survival rates during the 3 years follow up (p< 0.001*). Abdelmeguid 
et al., 2021 showed results consistent with ours, they reported that the Patients who had at least 
a partial response had better 5-year overall survival (60.1%) compared with non-responders 
(log-rank test; P = 0.004)(59). 

Furthermore, the current study revealed a statistically significant relation of XIAP expression to 
the death rate (p= 0.006) hence; high XIAP expression levels were observed in cases that showed 
high mortality rates moreover, univariate analysis revealed that XIAP is an independent risk factor 
for overall survival hence; the studied cases showed high XIAP expression had significantly low 
overall survival rates during the 3 years follow up (p< 0.005*). Moreover, Yang et al., 2019 found 
similar results they revealed that the Head and neck cancer studied cases that showed high levels 
of XIAP presented poorer overall survival than cases that showed low levels of XIAP (P < 
0.001*)(50). Correspondingly, Gao et al., 2019 results suggested that over-expression of XIAP 
correlated with poor OS of cancer patients ( P<0.001*), there subgroup analyses showed that 
higher XIAP detection was related to worse OS in gastric cancer and head and neck cancer (HNC) 
however, surprisingly their meta-analysis showed that the non small cell lung cancer (NSCLC) 
patients that expressed higher levels of XIAP achieved a significantly longer OS compared with 
patients having lower expression of XIAP(51). They suggested that the reason behind the 
discrepancies in their study may be due to the different roles of XIAP, which might depend on the 
type of cancer(51).  

Finally, the multivariate Cox regression model for prognosis predictors revealed that response to 
treatment (p=0.019) remained the only independent predictor for OS of the studied OSCC cases. 
This finding was similar to Zhang et al., 2023 study, they also observed that response to induction 
chemotherapy (IC) represents an independent predictor of 3-year OS (P = 0.004) among 
oropharyngeal squamous cell carcinoma (OPSCC) cases in the multivariate Cox regression 
analysis (56). More evidence revealed that a good response to IC can point to improved survival. 
Results demonstrated by Bossi et al., 2014 and Zhong et al., 2013 revealed that the patients with 
oral cancer with clinical response to IC had better prognoses than non-responders (57,60).  
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Conclusion 

XIAP immuno-expression could be considered potential predictors for the patients` clinical 
response to the received treatment. Moreover, patients` clinical response, treatment type, and 
XIAP immuno-expression could be potentially used as survival`s predictors in OSCC patients.  

List of abreviations 

OSCC Oral squamous cell carcinoma 
XIAP X-linked inhibitor of apoptosis protein 
CTH  Chemotherapy 
RTH Radiotherapy 
CCRT concurrent chemo-radiation 
DFS Disease free survival 
OS Overall survival 
IC  induction chemotherapy  
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