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Abstract 
 

Introduction: Muscle invasive bladder cancer is an aggressive tumor. 
Radical cystectomy is considered the standard treatment. However, many 
patients experience local and distant relapse. The biological behavior 
cannot be adequately predicted by histological criteria alone. 
Aim of work: To evaluate the role of 6 cell cycle and apoptosis 
regulatory markers (cyclinD1, CDK4, bcl2, bax, p16, and p14) as 
predictive and prognostic makers in muscle invasive bladder cancer and 
their relation to the treatment received  
Patients and methods: One hundred and twenty nine patients with 
muscle invasive bladder cancer were included, 68 patients underwent 
surgery alone and 61 patients underwent surgery and postoperative 
radiotherapy. Immuno-histochemistry and differential PCR were used to 
determine the expression level of CDK4, bcl2, and bax. p16 and p14 were 
evaluated for homozygous deletion and/or promoter methylation. 
Results: For a median follow up of 20 months there was no significant 
difference between the 2 studied groups (surgery versus surgery and 
radiotherapy) in terms of disease free or overall survival. Tumor 
extension, positive lymph nodes, and aberrant expression of cyclin D1, 
CDK4, bcl2, Bax, p16, p14 were all independent prognostic factors for 
disease free survival with a p value of 0.006, 0.002, 0.001,< 0.0001, 
<0.0001, <0.0001, 0.0001 respectively . On the other hand, positive 
lymph nodes, and aberrant expression of bcl2, bax, p16, and p14 were 
independent prognostic factors for overall survival with a p value of  0.02 
<0.001, <0.001, <0.001, and 0.001 respectively. In the surgery group, 
cyclin D1, CDK4, p16, and p14 were predictors of loco-regional failure, 
while bcl2, bax and p14 were predictors of distant metastases. In the 
surgery and radiotherapy group bcl2, p16 and p14 were predictors of 
loco-regional failure, while bcl2, bax and p14 were predictors of distant 
metastases.   
Conclusion: Cell cycle regulators are good prognostic and predictive 
markers in muscle invasive bladder cancer. Post operative radiotherapy 
for muscle invasive bladder cancer cannot yet be considered in the 
routine practice and larger studies are still needed to properly evaluate its 
role taking the molecular profile of the disease in consideration as a risk 
factor for response to treatment.   
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INTRODUCTION 
     In Egypt, bladder cancer constitutes one of the most common 
malignancies reaching up to 30% of all cancers in the NCI registry. 
The majority of tumors present at advanced stage with deep 
infiltration of all muscle wall (Hussain et al 2003). 
       Literature review demonstrates that bladder cancer among 
Egyptian patients has a unique molecular finger print that differs 
from that reported in western countries with more genetic 
aberrations, some of them were not reported in the classic 
transitional cell bladder cancer of the western countries, such as loss 
of genetic material at chromosome 19, 15q, and 22q (Bahnassy et al 
2003). Although molecular features of the Egyptian bladder cancer 
have been extensively studied, yet molecular changes associated 
with specific response to therapy are still in their beginning 
(Knowles MA 2001). The few available studies in this context show 
that alterations affecting the G1 check points and genes controlling 
apoptosis have prognostic significance and predictive values 
(Sharokh et al 2006). Although the potential clinical utility of p53 
alterations has received most attention, some other markers have 
been mentioned in relation to overall survival and response to 
treatment including cyclin D1, ERBB2, EGFR, bcl2 and cyclin 
dependant kinase inhibitors p21, p27, p16 (Shiina  et al 2002) . 
      However, as single markers genetic alterations have insufficient 
predictive power to be applied in the management of individual 
patients and the use of a panel of markers seems to be a potential 
solution for this problem. Already this prediction has been 
confirmed by 3 studies which have shown that transitional cell 
carcinoma with inactivated p53 and Rb has a worse prognosis than 
tumors with alteration of either gene alone (Sunanda et al 2004). 
Similarly, an Egyptian study has shown that nm23-H1, EGFR and p53 
could be used as prognostic biomarkers in muscle invasive bilharzial 
bladder cancer  patients, and that in addition to the standard pathological 
prognostic factors, a combination of these markers (≥ 2) has synergistic 
effects in stratifying patients into variable risk groups. The higher is the 
number of altered biomarkers, the higher will be the risk of disease 
progression and death (Khaled et al 2009). 
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As yet no studies have attempted a comprehensive assessment 
of the key proteins involved in the G1check point, which seems to 
be an interesting point of research among Egyptian bladder cancer 
patients in relation to the therapeutic outcome. 
    Treatment of muscle invasive bladder cancer remains a challenge. 
The poor prognosis is attributed to the presence of clinically 
undetectable micro-metastases at the time of diagnosis. Therefore, 
therapeutic end points should consider local control, elimination of 
potential micro-metastases and maintaining a good quality of life 
without compromising survival (Hussain et al 2001). 

Radical cystectomy alone provides a 5-year survival of about 
80% in patients with T2 lesions and less than 50% in T3 tumors 
(Gschwend et al, 2002).  

In Egyptian reports, local recurrence after radical cystectomy 
accounts for 60%, while distant metastases accounts for 30%. The 
overall risk of distant metastases at 5 years has been estimated to be 
23% ( Awwad et al 2001). 
      Radical cystectomy with lymphadenectomy alone cannot achieve 
satisfactory survival for patients with pT3, pT4 and node-positive 
disease. Those patients need additional treatments for improvement 
of their survival. Adjuvant and neoadjuvant chemotherapies have 
their own advantages and disadvantages (Tsukamoto et al 2004).  

Post operative radiotherapy has not been widely studied with 
only one randomized study (Zaghloul et al 1992), and few 
retrospective studies showing its benefit (Zaghloul et al 2002, 
Zaghloul et al 2006). 

Moreover, the role of molecular markers has been studied in 
bladder cancer patients receiving only radical cystectomy or with 
chemotherapy. However their predictive power was not studied in 
patients receiving post operative radiotherapy. 


