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Abstract 
Objective: To investigate and compare the prognostic value of P53 and Ki67 markers with age and metastasis and survival 
in patients with breast cancer in Kermanshah, western Iran. 

Methods: In our study on 116 patients with breast cancer that all of them were women and kind of pathology was invasive 
ductal carcinoma and patients had Her2 positive. The expression of ki67 marker and p53 genes were determined by 
immunohistochemistry. Statistical analysis was performed with SPSS version IBM 19 and Disease free survival was 
calculated using the Kaplan-Meier method and log-rank test. Patients were followed up to 5 years. 

Results: The age mean of patients was 46.5±10.75.Of 116 patients, 23 patients (19.8%) had breast cancer with metastasis 
and 93(80.2%) without metastasis. expression of P53 (50%) in 58 patients was positive and 58(50%) was negative. there is 
a statistically significant relationship between the p53 and metastasis (P<0.05), but no for Ki67. The over expression of 
p53 protein and Ki67 had no significant relationship with survival rate (P>0.05). 

Conclusions: The results showed that the Ki67 marker and P53 protein are important factors in the breast cancer patients 
with emphasis on therapeutic agents. 
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1 Introduction 
Breast cancer screening and higher quality mammography have resulted in an increase in the diagnosis of ductal 
carcinoma in situ worldwide [1], it is characterized by a number of genetic aberrations. Although improvements have been 
achieved in recent years, few genetic biomarkers are available to easily identify individuals at risk for breast cancer or 
breast cancer progression [2]. A lot of studies [3-6] investigated p53 protein and Ki67 marker in breast cancer patients and 
analyze correlation between these markers. And other studies [3, 6, 7] reviewed association between p53 protein and Ki67 
marker with survival rate. 
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Though some studies [5, 7] showed that p53 and Ki67 were valuable markers for prognosis of breast cancer and survival 
rate. But other studies [3, 8] and our study showed that there aren’t relationship between these biomarkers with survival rate 
and prognosis of breast cancer. 

Results of the study suggested that the p53 protein and Ki67 marker aren’t important factors in the prognosis of metastasis 
and survival rate in patients with breast cancer in western Iran. 

2 Methods 

2.1 Patients and materials 
We studied 116 women patients with breast cancer who their kind of pathology was invasive ductal carcinoma. HER2 
protein expression of patients was detected by IHC, and Patients were categorized on the basis of IHC values as +2 and +3. 

Samples were collected before the patients received any radiotherapy and/or chemotherapy. The specimens for pathology 
reports were fixed in 10% neutral-buffered formalin (pH=7.4) for 24 hours, then sliced into 4-μm sections. Her-2 protein 
expression was measured using a commercial available S-P kit. FISH for Her-2 gene amplification was performed in 
laboratory of Imam Reza Hospital using a commercial available double-color probe. Monoclonal antibodies against Ki67, 
p53 and HER2, as well as IHC kit were purchased from Pars Azmon Co. Equivalent phosphate-buffered saline (PBS) was 
used as a negative control for primary antibodies. 

2.2 Statistical analysis 
Statistical analysis was performed with IBM SPSS software version 19, and the enumeration data were compared with the 
Fisher’s exact test and chi-square test. P≤0.05 was considered to indicate a statistically significant difference (95% CI). 
Disease free survival (DFS) was calculated using the Kaplan-Meier method and log-rank test. DFS is defined as the time 
from randomization until death or metastasis of tumor (for 5 years). 

3 Result 
A total of 116 cases with breast cancer were involved that all of them were women. The age mean of patients was 
46.5±10.75(range, 24-78). 34 patients(29.3%) had IHC 2+ and 82(70.7%) had IHC 3+. All of patients were treated with 
radiotherapy, chemotherapy, hormone therapy and 38.7% of patients were treated with Trastuzumab. The 23 patients 
(19.8%) had breast cancer with metastasis and 93(80.2%) without metastasis. We divided patients to two groups, ≥40 
years and <40 years. Of 116 patients, 83 patients (71.5%) were ≥40 years and 33 patients (28.4%) were <40 years. 

Table 1. Correlation of between P53 and Ki67 with age 

Expression of marker 
Age, year    n(%) 

P-value 
≥40 <40 

p53, n(%)    

+ 44(75.8) 14(24.2) 
P>0.05* 

- 39(67.2) 19(32.8) 

Ki67, n(%)    
<10% 21(65.6) 11(34.4) 

P>0.05# >10% 52(72.2) 20(27.8) 

- 10(83.3) 2(16.4) 

*Fisher’s exact test;  #chi-square test 
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Expression of p53 protein and Ki67 marker 
Table 1 shows a correlation of between p53 and Ki67 with age. The results showed that there isn’t a statistically significant 
between p53 with age, and Ki67 with age, too. 

In this study, expression of P53 (50%) in 58 patients was positive and 58(50%) was negative. Ki67 marker expression in 
32 patients (27.6%) was <10% in tumors, 72(62.1%) was >10% and 12(10.3%) was negative. 

Table 2 shows that there is a statistically significant relationship between the p53 and metastasis in patients, but there isn’t 
a significant relationship between Ki67 and metastasis. 

Table 2. Relationship of between p53 and Ki67 with metastasis in patients simultaneously with adjuvant therapy 

Expression of marker  
Metastasis n(%) 

P-value 
+ - 

p53    

+ 7(30.4%) 51(54.8%) P<0.05* 

- 16(69.6%) 42(45.2%)  
Ki67   P>0.05# 

<10% 3(13%) 29(31.2%)  
>10% 16(69.6%) 56(60.2%)  
- 4(17.4%) 8(8.6%)  

*Fisher’s exact test;  #chi-square test 

DFS for 5 years after to expression of p53 and Ki67 by IHC have been showed in Figure 1 and Figure 2. A few of women 
were lost to follow-up before completing a one-year period and should therefore be excluded from the analysis. The results 
showed that the over expression of p53 protein had no significant relationship with survival rate (P >0.05, 95% CI of 
ratio=0.59 to 3.19, Hazard ratio=1.37). Mean of DFS for patients with p53 positive was 32 months and for patients with 
p53 negative was 38 months. The five-year survival rate for p53 positive and negative were 77.7% and 77.2%, and the 
five-year survival rate for Ki67<10% and >10% were 83.8% and 68.8%, respectively. 

 

Figure 1. Disease free survival for expression of P53 in patients with Her2 positive simultaneously with adjuvant 
therapy (A) in patients with P53 positive (B) in patients with P53 negative 

Figure 2 shows that percentage of Ki67 protein in tumors had no significant relationship with survival rate (P>0.05, 95% 
CI of ratio=0.2 to 1.3, Hazard ratio= 0.52). Mean of DFS for patients with Ki67 <10% in tumors was 33 months and for 
patients with Ki67 >10% in tumors was 30 months. 
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Figure 2. Disease free survival for expression of Ki67 in patients with Her2 positive simultaneously with adjuvant 
therapy (A) in patients with Ki67 <10% in tumors (B) in patients with Ki67 >10% in tumors 

4 Discussion 

Ki67 marker and p53 gene most often used to evaluate tumor proliferation status, including breast cancer [3, 6]. But value of 
p53 and Ki67 markers have not been yet established as a constant factor in determination of the prognosis of breast  
cancer [3]. 

Our study in western Iran , recently study [9] and also in eastern Iran [10] show that mean of age in women with breast cancer 
is around 45 to 50 years, but other recently studies [11, 12], in northwest Iran [13] and in western Iran [14] show that mean of age 
is around 50 to 70 years. In center of Iran the mean was lower [15]. Therefore, based on the studies this result is achieved 
that mean of age in breast cancer is more between 20 to 70 years. Reduce of patients age shows that factors of disease can 
be associated with living conditions in childhood and youth. 

Studies [3, 16] showed that expression of p53 protein was 49% in patients with breast cancer, and also our results in this 
study was similar with them. There is a significant relationship between p53 and metastasis of breast cancer (Table 2).But 
in this study, it was determined that in patients with metastasis (23 cases), 16 cases (69.5%) had p53 negative, and this 
result is opposite with other studies [17-20]. Adjuvant therapy in our patients has been reduced metastasis in breast cancer, 
even in patients with p53 positive. 

In this study in patients with metastasis, 16 patients (69.5%) had Ki67>10% in tumors. Also, in patients with Ki67 
positive, more patients didn’t have metastasis, and there is no significant relationship between Ki67 with metastasis 
(P>0.05) such as Gojis O and et al [21], and Tvedskov TF and et al [22]. Some of other studies [23-26] showed that Ki67 had a  
significant relationship with metastasis.  

The p53 mutation in breast cancer patients is associated with statistically significant reduced DFS [27-29], but our results in 
this study such as results of Golmohammadi R and et al [3] showed that the over expression of P53 protein have no 
significant relationship with survival rate.  

The presence of the Ki67 marker had significant relationship with survival rate [3, 30], but our study shows that there is no 
significant relationship between Ki67 and survival rate. Hazard ratio for p53 is 1.37, but for Ki67 is 0.52. Therefore, this 
shows that factor p53 is more important of ki67 on survival rate. In our study, patients were treated with radiotherapy, 
chemotherapy, hormone therapy and 38.7% of patients were treated with Trastuzumab. In our study, mean of DFS for 
patients with p53 negative and Ki67<10% is better than p53 positive and Ki67>10%. Differences in studies show that 
adjuvant therapy can effect on results of p53 and Ki67 with metastasis and survival rate and even can reduce metastasis 
and increase survival rate in patients with p53positive and Ki67 positive. 
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These results demonstrate that p53 mutation and Ki67 marker can predict metastasis in women with breast cancer with 
emphasis on therapeutic agents. Therefore, in other studies must be determined kind and time of treatment and it needs 
larger studies in future. 

Results of the study suggested that the p53 protein and Ki67 marker are important factors in the prognosis of metastasis 
and survival rate in patients with breast cancer. It must take into consideration other factors in breast cancer and their 
correlation with each other. Also, it is probably important that patients of IHC 2+ with Ki67 positive or p53 positive get 
treated with adjuvant therapy. 
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