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Introduction

Breast cancer (BC) is the most frequent malignancy 
among women worldwide and is a heterogeneous disease 
with distinct pathological and histological features, 
and can be classified into several subtypes based on 
the expression of 3 receptors: estrogen receptor (ER), 
progesterone receptor (PR), and the human epidermal 
growth factor receptor 2 (HER2) (Payandeh et al., 
2015a) that can be a leading cause of death through 
middle-aged women and this cancer accounts about one 
fifth of all female malignancy. BC is the leading cause 
of death in high income countries and second leading 
cause in low and middle income countries (Payandeh et 
al., 2015b). Many genetic traits common to aggressive 
breast carcinoma have been identified; yet little is known 
about the interrelationships of such traits during tumor 
development, especially in women prone to aggressive 
cancer (Howard et al., 2004). 

Conventional clinicopathological parameters such as 
age of the patient, the degree of histological differentiation, 
nuclear grade, the size of the primary tumor, the status 
of axillary lymph nodes and in the recent era the 
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Abstract

 Background: In breast cancer (BC), it has been suggested that nuclear overexpression of p53 protein might 
be an indicator of poor prognosis. The aim of the current study was to evaluate the expression of p53 BC in 
Kurdish women from the West of Iran and its correlation with other clinicopathology figures. Materials and 
Methods: In the present retrospective study, 231 patients were investigated for estrogen receptor (ER) and 
progesterone receptor (PR) positivity, defined as ≥10% positive tumor cells with nuclear staining. A binary logistic 
regression model was selected using Akaike Information Criteria (AIC) in stepwise selection for determination 
of important factors. Results: ER, PR, the human epidermal growth factor receptor 2 (HER2) and p53 were 
positive in 58.4%, 55.4%, 59.7% and 45% of cases, respectively. Ki67 index was divided into two groups: 54.5% 
had Ki67<20% and 45.5% had Ki67 ≥20%. Of 214 patients, 137(64%) had lymph node metastasis and of 186 
patients, 122(65.6%) had vascular invasion. Binary logistic regression analysis showed that there was inverse 
significant correlation between lymph node metastasis (P=0.008, OR 0.120 and 95%CI 0.025-0.574), ER status 
(P=0.006, OR 0.080, 95%CI 0.014-0.477) and a direct correlation between HER2 (P=005, OR 3.047, 95%CI 
1.407-6.599) with the expression of p53. Conclusions: As in a number of studies, expression of p53 had a inverse 
correlation with lymph node metastasis and ER status and also a direct correlation with HER2 status. Also, 
p53-positivity is more likely in triple negative BC compared to other subtypes. 
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immunohistochemistry (IHC), determining hormone 
status, proliferative index, severity or amplification the 
HER2 gene and p53 gene mutations have been shown as 
important prognostic parameters regarding the course and 
outcome of the disease (Lacroix et al., 2006; De Azambuja 
et al., 2007).

The mutation of the p53 gene is a common phenomenon 
in numerous human tumors, leading to the accumulation 
of nonfunctioning p53 protein in the cell nucleus, which 
can be detected by IHC (Temmimet et al., 2001). In BC, it 
has been suggested that the overexpression of p53 protein 
in the nucleus is an indicator of poor prognosis (Sirvent 
et al., 1995; Temmim et al., 2001) and most investigators 
have reported poorer overall and disease-free survival 
(Pharoah et al., 1999). The many roles of p53 as a tumor 
suppressor include the ability to induce cell cycle arrest, 
DNA repair, senescence, and apoptosis, to name only a 
few (Aylon and Oren, 2011).

The aim of the current study was to evaluate the 
expression of p53 in women with BC in and its correlation 
with other clinicopathology figures in Kurdish patients 
with BC in the West of Iran, and to compare these to 
other studies.
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Materials and Methods

In a retrospective study, 231 patients with BC entered 
to our study. They received chemotherapy, radiotherapy 
or hormone therapy. A lot of patients underwent primary 
surgery. A sufficient sample size was selected from any 
patient and the slides were stained by hematoxylin and 
eosin (H & E) method. Then 4-micron sections were 
prepared for staining with H & E and also for IHC (Ki67, 
ER, PR, p53 and HER2) staining. ER and PR positivity 
was defined as ≥10% positive tumor cells with nuclear 
staining. HER2-positive was defined as either HER2 
gene amplification by fluorescent in situ hybridization 
(FISH) or scored as 3+ by IHC. In case of HER2 (2+), 
FISH was performed to determine HER2 positivity. Age, 
tumor size, lymph node involvement, histological grade, 
nuclear grade, vascular invasion, p53 and Ki67 index 
were other factors that determined in a lot of patients. 
P53 nuclear stains were scored as positive for strong, 
uniform staining of the tumor nuclei, as indeterminate 
for weak or focal nuclear staining, and as negative for no 
staining. In this study, hormone receptor (HR)-positive 
and HER2-negative tumors were classified as luminal 
A type; HR-positive and HER2-positive tumors (HER2 
IHC: 3+ or 2+ that amplified by FISH) as luminal B type; 
HR-negative and HER2-positive tumors as HER2 disease; 
and HR-negative and HER2-negative tumors as triple 
negative (TN) type (Aeinfar et al., 2015). The correlation 
between the variables was done by IBM SPSS statistics 
19. Chi-square test was used to analyze the significance 
of correlation between the expression of Ki67 and other 
parameters and P<0.05 was considered significant. Also, 
a binary logistic regression model was selected using 
Akaike Information Criteria (AIC) in stepwise selection 
for determination of more important factors.

Results 

The mean age for the patients at diagnosis was 47.6±9 
years (range, 24-82 years) with 100% female (Table 1). 
The patients were divided to two age group: 105 patients 
(64.9%) had age ≤50 years and 81(35.1%) had age >50 
years. Of 231 patients, 221 patients were checked for 
tumor size that 31 patients (14%) had size<2cm and 
190(86%) had size ≥2cm. Of 210 patients, 43(20.5%), 
123(58.6%) and 44(21%) had histological grade І, ІІ and 
ІІІ and also of 134 patients, 32(26.1%), 75(56%) and 24 
(17.9%) had nuclear grade І, ІІ and ІІІ, respectively. Of 

214 patients, 137(64%) had lymph node metastasis and 
of 186 patients, 122(65.6%) had vascular invasion. Of 
all patients, ER, PR, HER2 and p53 were positive for 
135(58.4%), 128(55.4%), 138(59.7%) and 104(45%), 
respectively. Ki67 index was divided to two groups: 126 
(54.5%) had Ki67 <20% and 105(45.5%) had Ki67 ≥20%.

The correlation between the expression of p53 with 
other factors in BC patients has been shown in Table 2. 
There was significant correlation between the expression 
of P53 with age group, histological grade, nuclear grade, 

Table 1. The baseline characteristics of patients with 
breast cancer (n=231)
Variables n(%) Mean±SD Range
Age group(year)  47.6±9.0 24-82
    ≤50 150(64.9)  
    >50 81(35.1)  
Sex   
    Male 0(0)  
    Female 100(100)  
Tumor Size (cm)   
    <2 31(14)  
    ≥2 190(86)  
    NA 10  
Histological Grade   
    І 43(20.5)  
    ІІ 123(58.6)  
    ІІІ 44(21)  
    NA 21  
Nuclear Grade   
      І 35(26.1)  
      ІІ 75(56)  
      ІІІ 24(17.9)  
      NA 97  
Lymph node involvement   
      Yes 137(64)  
       No 77(36)  
       NA 17  
Vascular Invasion   
       Yes 122(65.6)  
       No 64(34.4)  
       NA 45  
ER   
    Positive 135(58.4)  
    Negative 96(41.6)  
PR   
    Positive 128(55.4)  
    Negative 103(44.6)  
HER2   
    Positive 138(59.7)  
    Negative 93(40.3)  
P53   
    Positive 104(45)  
    Negative 127(55)  
Ki67   
    <20% 126(54.5)  
    ≥20%  105(45.5)  
Subtypes    
    Luminal A 77(33.3)  
    Luminal B 71(30.7)  
    HER2 disease 22(6.6)  
    Triple, 
    negative/basal-like 61(26.4) 

SD, standard deviation; ER, estrogen receptor; PR, progesterone receptor; 
HER2, the human epidermal growth factor.

Figure 1. The Correlation between Subtypes of Breast 
Cancer with the Expression of p53

Luminal	  a	   Luminal	  b	   Her2	  disease	   Triple	  nega3ve	  
P53-‐posi3ve	   32	   20	   10	   42	  

P53-‐nega3ve	   45	   51	   12	   19	  
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lymph node metastasis, vascular invasion, ER, PR, 
HER2 and Ki67 (P<0.05), but there was no for tumor 
size (P>0.05). More patients with p53-positive have 
age ≤50 years, higher grade, ER-negative, PR-negative, 
HER2-positive and Ki67 ≥20%, but there was inverse 
correlation between lymph node metastasis and vascular 
invasion with the expression of p53 that there were less 
lymph node metastasis and vascular invasion in patients 
with p53-positive.

The Table 1 shows percent of subtypes of BC in all 
patients and the Figure 1 shows the correlation between 
subtypes of BC with the expression of p53. In patients with 
TN/basal-like, p53-positive is more than other subtypes 
and for luminal B, p53-negative is more than other groups 
(P=0.000).

Binary logistic regression analysis between the 
variables with the expression of p53 has been shown 
in Table 3. There was inverse significant correlation 
between lymph node metastasis (P=0.008, OR 0.120 and 
95%CI 0.025-0.574), ER status (P=0.006, OR 0.080, 
95%CI 0.014-0.477) and a direct correlation between 
HER2 (P=005, OR 3.047, 95%CI 1.407-6.599) with the 
expression of p53.

Discussion

The p53 tumor suppressor gene product participated 
in G1 cell cycle arrest or cell death. Loss of function 
was associated with poor outcome in patients with breast 
carcinoma (Arun et al., 2003).

A study suggested that p53 expression in axillary 
metastatic lymph node specimens is correlated with p53 
expression in the primary tumor tissue specimens. The 
prognostic and predictive value of p53 expression in 
axillary lymph node metastasis in patients with breast 
carcinoma needs to be further evaluated in larger trials 
with longer follow-up (Arun et al., 2003). A number 
of studies reported that the expression of p53 had 
direct correlation with tumor size (Osanai et al., 2005), 
histological grade (Qing et al., 2014; Osanai et al., 2005; 
Sirvent et al., 1995; Bertheau et al., 1998), nuclear grade 
(Jasar et al., 2015), lymph-vascular invasion (Osanai et al., 
2005), the proliferation index Ki67 (Jasar et al., 2015) and 
ER status (Osanai et al., 2005; Li et al., 2015), but other 
studies showed that the expression of p53 had inverse 
correlation with histological grade(el-A Helal et al., 2000), 
lymph-vascular invasion (Jasar et al., 2015), non-sentinel 
lymph node invasion (Vernet et al., 2015) and estrogen 
(Sirvent et al., 1995) and progesterone receptors (Sirvent 
et al., 1995; Bertheau et al., 1998). Also, a number of 
studies reported that there was no significant correlation 
between the expression of p53 and age (Qing et al., 2014), 
clinical stage (Qing et al., 2014), or lymph node metastasis 
(Sirvent et al., 1995; Sjostrom-Mattson et al., 2009; Qing 
et al., 2014) in the BC. In 50 patients with TNBC and 
invasive ductal carcinoma, there was a direct correlation 
between Ki67 and p53 in TNBC patients that for better 
conclusion it needs more studies (Payandeh et al., 2015c). 
In our study, there was significant correlation between 
the expression of p53 with age group, histological grade, 
nuclear grade, lymph node metastasis, vascular invasion, 
ER, PR, HER2 and Ki67 index, but there was no for tumor 
size that binary logistic regression analysis showed that 

Table 2. The correlation between the expression of p53 
with other factors in breast cancer patients
Variables P53-positive P53-negative P-value*
 n n

Age group(year), n=231   0.047
     ≤50 61 89 
     >50 43 38 
Tumor Size (cm), n=121   0.08
     <2 18 13 
     ≥2 81 109 
Histological Grade, n=210   0.000
     І 25 18 
     ІІ 32 91 
     ІІІ 35 9 
Nuclear Grade, n=134   0.000
     І 21 14 
     ІІ 15 60 
     ІІІ 23 1 
Lymph node involvement, n=214  0.000
     Yes 48 89 
     No 50 27 
Vascular Invasion, n=186   0.001
     Yes 45 77 
     No 39 25 
ER, n=231   0.000
     Positive 45 90 
     Negative 59 37 
PR, n=231   0.000
     Positive 43 85 
     Negative 61 42 
HER2, n=231   0.001
     Positive 74 64 
     Negative 30 63 
Ki67, n=231   0.001
     <20% 45 81 
     ≥20% 59 46 
P-value derived from chi-square test for trend; SD, standard deviation; 
ER, estrogen receptor; PR, progesterone receptor; HER2, the human 
epidermal growth factor

Table 3. Binary logistic regression analysis between the 
variables with the expression of p53 
Variables                 P-value      OR 95% CI

Age group (year)
 (≤50 vs. >50)  0.068 0.223 0.044-1.120
Histological Grade 
  (grades І and ІІ vs. ІІІ) 0.3 0.582 0.209-1.621
Nuclear Grade 
  (grades І and ІІ vs. ІІІ) 0.153 2.285 0.735-7.104
Lymph node involvement 
  (positive vs. negative)  0.008 0.12 0.025-0.574
Vascular Invasion
   (positive vs. negative) 0.503 0.54 0.089-3.280
ER(positive vs. negative) 0.006 0.08 0.014-0.477
PR(positive vs. negative) 0.535 1.71 0.314-9.331
HER2(positive vs. negative) 0.005 3.047 1.407-6.599
Ki67 (<20% vs. ≥20%) 0.432 0.545 0.120-2.476
A binary logistic regression model was selected using Akaike Information 
Criteria (AIC) in stepwise selection. Odds ratios are adjusted for all of 
the factors listed in the table. Abbreviations: SD, standard deviation; 
ER, estrogen receptor; PR, progesterone receptor; HER2, the human 
epidermal growth factor; OR, odds ratio.  
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there was inverse significant correlation between lymph 
node metastasis and a direct correlation between HER2 
and ER status with expression of p53. P53 expression 
was associated with prognosis in women of 36-50 years 
(Bertheau et al., 1998) that in our study, more patients 
with p53-positive have age ≤50 years.

Frequency of subtypes for BC is: (Voduc et al., 2010) 
Luminal type A (40%), Luminal type B (20%), TN/basal-
like (15-20%) and HER2 disease (10-15%). In the study of 
several researcher (Carey et al., 2006), out of 657 analyzed 
cases of BC, 26% were TN, and the great series of Rakha 
and colleagues (Rakha et al., 2007) from 1944 patients TN 
were 16.3%. Of all the BC tissue analyzed, 43.79% was 
positive for p53 (Sirvent et al., 1995). The expression of 
p53 and EGFR as well as their correlation in the different 
subtypes were determined (Wang et al., 2015). High 
expression of p53 was observed in TNBC, which may 
synergistically contribute to the pathogenesis of TNBC 
(Li et al., 2015). A study (Wang et al., 2015), showed that 
among the four subtypes, luminal B was the most common 
type that the expression of p53 was higher in luminal B, 
HER2 disease, and TNBC. In a other research was reported 
that the highest level p53 was found in Her2 disease and 
TN/basal-like tumor subtypes (Shapochka et al., 2012). 
In our study, luminal A, luminal B, HER2 disease and 
TN were 33.3%, 30.7%, 6.6% and 26.4%, respectively, 
that luminal A had the most percent and this result was 
similar to other studies, but luminal B was the lowest and 
was contrasting with the other results. Also, in this study, 
there was a significant correlation between p53 expression 
with subtypes of BC and p53 expression was the most for 
TN subtype such as other results, but was less in other 
subtypes, unlike the results of other studies. 

In a number of studies, expression of p53 had inverse 
correlation with lymph node metastasis and ER status and 
also a direct correlation with HER2 status. Further studies 
in other centers are needed to confirm p53 expression as a 
strong predictor of lymph node metastasis and ER status 
negativity. Also, p53-positive is more in TNBC compared 
to other subtypes. 
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