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ABSTRACT 

 
Background: Breast cancer is the most frequently diagnosed cancer and the most common cause of 

cancer deaths in women worldwide. Ki67 is a biomarker that reflects cell proliferation. Despite a clear 

understanding of the structure and properties of this protein, its functional role remains elusive. Gene 

expression alteration confers the potential for invasive growth in the preinvasive stages of breast cancer. 

Altered expression of the tumor suppressor gene p53 is frequently seen in carcinomas of the breast and 

correlates with poor prognosis. This study aims to investigate Ki67 and p53 expressions in benign, 

preinvasive and invasive breast lesions and to correlate their expressions with the clinico-pathological 

parameters. Materials and Methods: This study included 74 specimens of breast lesions. Ki67 and p53 

immunostaining expression was detected using avidin-biotin peroxidase method. Results: Ki67 and p53 

increased progressively along the continuum of neoplastic changes from normal breast epithelium to 

invasive ductal carcinomas; IDC (P<0.000 & P<0.01 respectively). There was significant positive 

correlation between Ki67-labeling index (LI) and either tumor grade or lymph node metastasis in IDC 

(P<0.03 & P<0.02 respectively). P53 expression increased with increasing grade of both ductal carcinoma 

in situ (DCIS) and IDC (P<0.01 & P<0.002 respectively). There was significant correlation between p53 

and tumor size, lymphovascular invasion, and lymphocytic infiltration (P<0.05, P<0.02, P<0.03 

respectively). There was positive correlation between Ki67 and p53 in both DCIS (r= 0.845, P<0.001) and 

in IDC (r=0.697, P<0.02) of the breast. 

Conclusion: Ki67 and p53 increased progressively along the continuum of neoplastic changes from 

normal breast epithelium to DCIS and IDC. Ki67 and p53 were increased with poor prognostic 

parameters; tumor size, tumor grade, lymphovascular invasion, lymphocytic infiltration, and lymph node 

metastasis.  

Keywords: Breast cancer; DCIS, IDC, Ki67, proliferation index, and p53. 

Abbreviation: 

Invasive ductal carcinomas (IDC), labeling index (LI), ductal carcinoma in situ (DCIS), National Cancer 

Institute (NCI), invasive breast carcinoma (IBC), World Health Organization (WHO), Hematoxylin and 

Eosin (H&E), quantity score (QS), intensity score (IS), immunoreactive score (IRS).  

 

 

INTRODUCTION 

 
Breast cancer is the most common type of 

cancer and the most common cause of cancer-

related mortality among women worldwide 

(Hortobagyi et al., 2005). According to the 

Egyptian National Cancer Institute (NCI), breast 

cancer represents 18.9% of total cancer cases; 

35.1% in women and 2.2% in men (Elatar, 2002). 

The age-adjusted rate was 49.6 per 100 000 

population (Seedhom and Kamal, 2011). 

Mammary carcinogenesis is a multistep 

process with transformation of normal ductal 

epithelial cells→ benign proliferative breast 

disease→ DCIS→ IDC (Hussein and Hassan, 

2006).
 
Women with benign breast disease could 

be prevented from developing invasive breast 

carcinoma (IBC) if we can exactly identify 

patients with which subtype of benign lesions will 

subsequently develop IBC and treat them 

accordingly. 

DCIS are immediate precursors of most 

breast cancer, but they are heterogeneous 

regarding morphology and invasiveness risk. The 

prevalence of DCIS has been rising in the last 

decades, probably due to better screening 

programs and now accounts for approximately 

20‒25% of all breast cancer diagnoses. The 
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understanding of the transition between the 

preinvasive and invasive stages in breast 

carcinomas is the key to more efficient strategies 

for early diagnosis and treatment, as well as it 

expands the knowledge about the complex 

mechanisms of carcinogenesis (Aguiar et al; 

2013). 

Ki67 protein is a large (395 kD) nuclear 

protein that is present during all active phases of 

the cell cycle except for the G0 phase (Varga et 

al., 2012).  Ki67 is strictly associated with and 

may be necessary for cellular proliferation 

(Bonanni et al., 2012). Because proliferation 

status is closely correlated with tumor 

aggressiveness, the Ki67-LI is considered an 

established prognostic marker for various tumor 

types, including breast cancer (Yerushalmi et al., 

2012).  

Many studies investigated the clinical value 

of Ki67 in breast cancer and suggested that it had 

some prognostic or predictive role in clinical 

practice (de Azambuja et al., 2007; Viale et al., 

2008a; 2008b; Stuart-Harris et al., 2009; 

Karanikas et al., 2010; Santisteban et al., 2010). 

However, the guidelines of the American Society 

of Clinical Oncology did not recommend Ki67 as 

a required routine biological marker of breast 

cancer (Harris et al., 2007), probably because 

some uncertainty remains on the value of Ki67 as 

a routine marker and further studies are needed.  

P53 is a tumor suppressor gene that 

maintains genomic stability either by inducing 

cell cycle arrest or apoptosis. In malignant
 
cells, 

its function can be compromised by various 

mechanisms;
 

mutations, alteration of p53 

regulators, alteration
 
of p53 target genes (Lacroix 

et al, 2006).
 
In ductal carcinomas, p53 gene is 

mutated with subsequent overexpression of p53 

protein (Lai et al, 2004).  

This study was conducted: a. to evaluate 

Ki67 and p53 expressions in the successive steps 

of breast carcinogenesis, b. to explore the 

prognostic value of Ki67-LI and p53, and their 

correlation to the clinico-pathological parameters 

in breast cancer. 

 

PATIENTS AND METHODS 
 

A total of 74 breast specimens, 4 with 

normal breast tissue, 5 with typical ductal 

hyperplasia, 11with DCIS, and 54 with IDC, were 

retrieved from the files of the Department of 

Pathology, Sohag University Hospital, Egypt in 

the period from 2010-2011. Availability of 

adequate tissue material and clinical data was the 

only criterion for selection of patients with DCIS 

and/or IDC.   

According to World Health Organization 

(WHO) criteria (Tavasassoli and Devilee, 2003), 

DCIS were graded into, 2/11(18%) low grade, 

3/11 (27%) intermediate grade, and 6/11 (55%) 

high grade. IDC were classified according to 

Elston and Ellis grading system (1998) into 6/54 

(11%) low grade, 29/54 (54%) intermediate 

grade, and 19/54 (35%) high grade. All patients 

with carcinomas were treated by modified radical 

mastectomy.  

Immunohistochemistry 

After reviewing hematoxylin and eosin 

(H&E) stained slides, a representative blocks was 

chosen for the study. Serial sections from each 

block were used for immunohistochemistry. Five 

micron tissue sections mounted on sialinized glass 

slides were deparaffinized and rehydrated through 

descending graded alcohols to water. Tissue 

sections were incubated in hydrogen peroxide for 

10 min to block endogenous peroxidase activity. 

Then slides were treated with antigen retrieval 

solution (citrate buffer; 10 mmol sodium citrate 

buffer solution, pH 6.0). The buffer was allowed 

to boil in microwave at 750 Watt for 15 min 

divided into 3 cycles. Non specific protein 

binding was blocked with 10 min exposure to 

10% normal goat serum. 

Sections were then incubated with mouse 

monoclonal antibodies ready to use for p53 (Cat # 

MS-738-R7, LABVISION corporation, Fremont, 

USA) for one hour at room temperature and 1/150 

rabbit polyclonal antibody against human Ki-67 

gene product (Catalogue; Cat # RB-9043-P0, 

0.1ml, LABVISION Corporation) overnight at 4 

C° in a humid chamber. 

 Then biotinylated goat polyvalent was 

applied on each section for 10 min with 

Streptavidin peroxidase. DAB (14- 

diaminobenzidine and 0.06 % H2O2) chromogen 

was applied to each tissue section for 10 min then 

washed in distilled water. Universal staining kit 

(Cat # TP-015-HD, LABVISION Corporation, 

Fremont, USA) composed of: Hydrogen peroxide 

block, Biotinylated goat anti-polyvalent, 

Streptavidine peroxidase, DAB chromogen, DAB 
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subsrate was used. Tissue sections were 

counterstained with Mayer's hematoxylin, 

dehydrated alcohols, cleared in xylene, and cover 

slipped. 

Positive control: Previously diagnosed positive 

cases from breast and colon cancer for Ki67 and 

p53 respectively were used, and brownish nuclear 

staining was considered positive for each.  

Negative control: The negative control slides 

were stained in parallel, but with omission of the 

primary antibody. 

Assessment of Ki67: 

For Ki67-LI; only cells had an undoubtedly 

positive nuclear staining was considered positive, 

while cells had unclear or equivocal staining was 

considered negative. The number of Ki67 positive 

nuclei in relation to the total number of tumor 

cells was counted, multiplying the result by 100. 

There were at least 1000 nuclei for each case 

(40X objective), and only brown to black nuclei 

being interpreted as positive. A Ki67-LI of 0-15% 

was considered low, between 16-30% was 

medium, and 31-100% index was high (Plesan et 

al., 2010). 

Assessment of p53:  

Nuclear staining is only considered 

(Oldenburg et al., 2006), and its expression in 5% 

of tumor cells was considered as the threshold of 

positive staining (Wikonkal et al., 1997).  

Quantity score (QS) was estimated as follows: 

negative = <5% stained cells, 1 = 5-25% stained 

cells, 2 = 26-50% stained cells, 3 = 51-75% 

stained cells and 4 = 76-100% stained cells. 

Staining intensity (SI) was scored on a scale of 0-

3: 0 = no staining, 1 = weak staining, 2 = 

moderate staining and 3 = strong staining.   

Immunoreactivity score (IRS) was measured by 

multiplying QS by SI (McLendon et al., 2000).
 
 

An IRS of 0-4 was considered weak, 5-8 was 

moderate, and 9-12 was considered strong 

(Hussein et al., 2002). 

Statistical analysis: ANOVA test (Analysis of 

variance) and Pearson's Correlation Coefficient 

tests were used with p value <0.05 was considered 

statistically significant. 

 

RESULTS 

 
Ki67 expression and its relationship to clinico-

pathologic features:  

Ki67 was positive in all studied cases with 

different grades. Ki67-LI expression was weak in 

all cases of normal breast tissue with a mean 

value of 1±0.16 and an insignificant increase in 

Ki67-LI in hyperplastic lesions with a mean value 

of 1.29±0.46 (p<0.27). Ki67-LI was weak in all 

cases of DCIS except for one which had moderate 

Ki67-LI with a mean value of 8.59±4.01. There 

was significant increase in Ki67-LI on transition 

from hyperplasia to DCIS (P<0.001). There was 

an insignificant increase in Ki67-LI with 

increasing grade of DCIS (P< 0.17; Table 1). In 

invasive carcinoma Ki67-LI was weak in 14/54 

(26%) cases, moderate in 14/54 (26%), and strong 

in 26/54 (48%). There was significant increase in 

Ki67-LI with increasing grade of IDC (P< 0.03; 

Table 2). On transition from DCIS to IDC, Ki67-

LI showed highly significant increase (P<0.000). 

Ki67-LI increased gradually on the progression 

from apparently normal breast through 

hyperplasia to DCIS ending at IDC (P<0.000; 

Table 3).   

There was statistically significant 

correlation between Ki67-LI and lymph node 

metastasis (P< 0.02). However, no significant 

correlation was found between Ki67-LI and age 

of the patient, tumor size, lymphovascular 

invasion, lymphocytic infiltration, or desmoplasia 

(Table 4). Figure (1) shows Ki67 expression in 

DCIS and IDC.  

 

(Table 1): Ki67-LI in DCIS of the breast according to grade 

Tumor grade No. of positive 

cases 

Ki67expression (IHCS) IHCS mean 

(X±SD) Weak Moderate Strong 

Grade I  2/2 2 - - 4.55±3.48 

Grade II  3/3  3 - - 7.49±2.08 

Grade  III 6/6 5 1 - 10.49±4.05 

P value 0.17 (NS) 

ANOVA test is used, NS, not significant  
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(Table 2): Ki67-LI in IDC the breast according to grade 
Tumor grade No. of positive 

cases 

Ki67 expression (IHCS) IHCS mean 

(X±SD) Weak Moderate Strong 

Grade I 6 3 2 1 18.37±10.68 

Grade III  29 8 10 11 23.39±11.35 

Grade II  19 3 2 14 29.87±9.98 

P value 0.03* 

ANOVA test is used, *= significant  

 

Table (3): Ki67-LI in different breast lesions 
Histological type No. of 

positive 

cases 

Ki-67-LI IHCS mean 

(X±SD) Low  

(0-15%) 

Medium 

 (16-30%) 

High 

 (31-100%) 

Normal breast  4 4 0 0 1±0.16 

Hyperplastic lesions  5 5 0 0 1.29±0.46 

DCIS 11 10 1 0 8.59±4.01 

IDC 54 14 14 26 25.11±11.3 

P value 0.000 

ANOVA test is used     

       

(Table 4): Ki67-LI in IDC of the breast in relation to clinico-pathological factors (No = 54). 
Clinicopathological 

Parameter 

NO of cases Ki67-LI P < 

Low (14) Moderate (14) High (26) 

Age      

<50  19 
6 5 8 

0.46 (NS) 

>50  35 8 9 18  

Tumor size      

2-5  23 7 8 8 0.18 (NS) 

>5  31 7 6 18  

Tumor grade      

Grade I  6 3 2 1 0.03* 

Grade II  29 8 10 11  

Grade III  19 3 2 14  

Lymphovascular invasion      

Absent  33 7 12 14 0.91 (NS) 

Present 21 7 2 12  

Lymphocytic infiltration  

 
   

 

Minimal  40 12 10 18 0.29 (NS) 

Prominent  14 2 4 8  

Desmoplasia       

Absent  19 6 4 9 0.68 (NS) 

Present 35 8 10 17  

Lymph node status      

Negative 18 8 5 5 0.02* 

Positive 36 6 9 21  

    ANOVA test is used, NS= Not significant, *= Significant 
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Figure (1): Moderate nuclear Ki67 expression in DCIS (A) & strong nuclear Ki67 expression in IDC 
grade II (B). Magnifications X 200 (A, B). 

 

P53 expression and its relationship to clinico-

pathological features:  

P53 expression was negative in 3/4 (75%), 

and it was weak in 1/4 (25%) of normal breast 

tissue. P53 expression was negative in 4/5 (80%) 

and it was weak in 1/5 (20%) of typical ductal 

hyperplasia. P53 was negative in all 2/2 (100%) 

grade I, positive in 2/3 (66.7%) grade II, and in all 

6/6 (100%) grade III DCIS (P< 0.01; Table 5). 

P53 was positive in 3/6 (50%) grade I, 20/29 

(69%) grade II, and in 17/19 (89.5%) grade III 

IDC (P< 0.002; Table 6). P53 expression 

appeared to increased progressively along the 

continuum of neoplastic changes from normal 

breast epithelium to IDC (P< 0.01; Table 7).  

There was statistically significant 

correlation between p53 expression and tumor 

size (P<0.05), tumor grade (P<0.002), 

lymphovascular invasion (P<0.02), and 

lymphocytic infiltration (P<0.03). However, there 

was no significant correlation between p53 

expression and age, lymph node metastasis or 

desmoplasia (Table 9). Figure (2) shows p53 

expression in DCIS and IDC.  

  

(Table 5): P53 expression in DCIS of the breast according to grade 

Tumor grade No. of 

positive 

cases 

P53 expression (IHCS) IHCS mean 

(X) Weak Moderate Strong 

1 2 3 4 6 8 9 12 

Grade I  0/2 0 0 0 0 0 0 0 0 0±0 

Grade II  2/3  0 1 0 0 1 0 0 0 2.7±3.1 

Grade  III  6/6 0 0 0 1 1 1 2 1 8±2.8 

P value < 0.01* 

ANOVA test is used, *, significant  

 

(Table 6): P53 expression in IDC of the breast 
Tumor grade No. of 

positive cases 

P53 expression (IHCS) IHCS mean 

(X±SD) 
Weak Moderate Strong 

1 2 3 4 6 8 9 12 

Grade I  3/6  0 2 0 0 0 1 0 0 2±3.1 

Grade II  20/29  0 2 0 4 4 6 1 3 4.7±4.1 

Grade III  17/19 0 0 0 1 0 9 1 6 8.3±3.6 

P value < 0.002** 
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ANOVA test is used, **; highly significant 

   

 

(Table 7): P53 expression in different breast lesions: 

Histological type No. of 

positive 

cases 

P53 expression (IHCS) IHCS mean 

(X±SD) Weak Moderate Strong 

1 2 3 4 6 8 9 12 

Normal breast   1/4 1 0 0 0 0 0 0 0 0.3±0.5 

Hyperplasia  1/5 0 1 0 0 0 0 0 0 0.4±0.9 

DCIS  8/11 0 1 0 1 2 1 2 1 5.1±4.2 

IDC  40/54 0 4 0 5 4 16 2 9 5.7±4.3 

P value < 0.01* 

ANOVA test is used, *, significant  

 

    (Table 8): P53 expression in IDC of the breast in relation to clinico-pathological factors (No = 54). 

Clinico-pathological 

Parameter 

NO of 

cases 

P53 expression P < 

Positive 

cases 

(40cases) 

Negative cases 

(14cases)  

Weak 

IHCS 4  

(9cases) 

 

Moderate 

6≤IHCS≥

8  

(20cases) 

High 

IHCS>8 

(11cases) 

Age       0.8 (NS) 

 

<50  19 15 4 3 9 3  

>50  35 25 10 6 11 8  

Tumor size       0.05*  

2-5  23 15 8 6 6 3  

>5  31 25 6 3 14 8  

Tumor grade       0.002* 

Grade I  6 3 3 2 1 0  

Grade II  29 20 9 6 11 3  

Grade III  19 17 2 1 8 8  

Lymphovascular 

invasion 

      0.02*  

Absent  33 21 12 6 10 5  

Present 21 19 2 3 10 6  

Lymphocytic 

infiltration 

 

 

     0.03*  

Minimal  40 27 13 7 14 6      

Prominent  14 13 1 2   6 5  

Desmoplasia        0.1(NS)  

Absent  19 12 7 5 4 3  

Present 35 28 7 4 16 8  

Lymph node status       0.3 (NS) 

Negative 18 12 6 3 7 2  

Positive 36 28 8 6 13 9  

 

ANOVA test is used, NS= Not significant, *= Significant 
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Figure (2): Moderate nuclear p53 expression in DCIS (A) & strong nuclear p53 expression in IDC grade 

II (B). Magnifications X 200 (A, B). 

 

Correlation between the studied markers: 

There was positive correlation between Ki67 and 

p53 in DCIS (r= 0.845, P <0.001) and in IDC 

(r=0.697, P <0.02) of the breast. 

 

DISCUSSION 
 

Breast cancer is a malignant tumor 

threatening women's health with an increasing 

incidence worldwide. There are still many deaths 

due to relapse or metastasis (Wang et al., 2009). 

Proliferative activity has historically been 

assessed by counting mitotic figures at high 

magnification as well as by immunohistochemical 

detection of Ki67, a nuclear protein that is 

expressed in proliferating cells (Gerdes et al., 

1983). Ki67 is a reliable marker of the mitotic 

activity. It is not expressed inside cells in cases 

whereas DNA repairs take place as another cell 

proliferation marker; PCNA, does (Plesan et al; 

2010). It was assume that the correlation of Ki67 

with breast cancer outcome involves a mixture of 

prognostic and predictive effects (Fasching et al. 

2011). Proliferation has a major impact on 

calculating the risk of recurrence (Esteva et al., 

2005) and predicting distant metastasis in breast 

cancer (Varga et al., 2012).  

However, previous studies revealed Ki67-

LI to be a good prognostic indicator for breast 

cancer patients (Cheang et al., 2009).  

Immunohistochemical detection of Ki67 has 

gained increasing importance in routine breast 

cancer diagnosis and has recently been 

recommended by the St. Gallen Consensus 

Conference (Goldhirsch et al., 2009 & Dowsett et 

al., 2011).  

Current study revealed that Ki67-LI was 

weak in all cases of normal breast tissue and 

hyperplastic lesions with a mean value of 

1±0.16% and 1.29±0.46% respectively. This 

finding is near to that reported by Pavelic et al. 

(1992) who found that the mean value of Ki67-

positive cells in 11 normal breast tissues was 

0.91±0.31%. 

DCIS are genuine precursors of breast 

cancer, but the mechanisms involved in this 

transition are mostly unknown (Aguiar et al; 

2013). In DCIS Ki67-LI was weak in all cases 

except one which had moderate Ki67-LI with a 

mean value of 8.59±4.01%. This finding was 

different from what was found by Pevalic et al; 

(1992) and mean value of Ki67-positive cells in 

DCIS was 4.57±1.36%. This may be due to 

variable proportions of different tumor grades in 

their study.  

In IDC Ki67-LI was weak in 14/54 (26%) 

cases, moderate in 14/54 (26%), and strong in 

26/54 (48%) with a mean value of 25.11±11.3%. 

This finding consisted with Inwald et al; (2013) 

who found that the mean value of Ki67-LI in IDC 

was 20.3± 18.1%. Pevalic et al; (1992) found the 

mean value of Ki67-positive cells in IDC was 

12.76±2.18%. This may be due to variable 



Muhammad  

 

 18 

proportions of different tumor grades in those 

studies. 

Ki67-LI increased steadily and 

progressively on transition from normal breast to 

hyperplasia to DCIS and lastly to IDC (p<0.000). 

The increase in proliferation was significant on 

transition from hyperplasia to in situ component 

and then to invasive carcinoma. To the best of our 

knowledge no previous studies discussed this 

transition, so it needs further studies to be 

explained. 

Several prognostic factors directly or 

indirectly are involved in determination of tumor 

aggressiveness, and very important among them 

are tumor proliferation markers which have been 

extensively investigated in determination of tumor 

metastatic potential in breast cancer patients 

(Dedić Plavetic´ et al; 2013). Consistent with 

Gonzalez-vela et al; (2001), Karanikas et al; 

(2010), Yang et al; (2011), and Inwald et al; 

(2013), we found positive correlation between 

Ki67-LI and tumor grade in IDC (P< 0.03). 

Axillary lymph node metastasis is an 

important prognostic factor, and metastasis occurs 

through the lymphatic route (Lee et al., 2011).
 

Current study showed positive correlation 

between Ki67-LI and lymph node positivity (P< 

0.02), consistent with Pevalic et al; (1992), 

Karanikas et al; (2010), Yang et al; (2011), 

Bordea et al; (2012) and Inwald et al; (2013). 

Although tumor size is one of the strongest 

predictive factors for local recurrence, and tumors 

greater than 2 cm leads to decreased disease free 

survival (Lee et al., 2011), our study revealed no 

significant correlations between Ki67-LI and 

tumor size in IDC. In the contrary Gonzalez-Vela 

et al; (2001), Karanikas et al; (2010), and Inwald 

et al; (2013) found significant correlation between 

Ki67 expression and tumor size.  

Contrary to our findings of insignificant 

correlation between Ki67-LI and lymphovascular 

invasion, Inwald et al; (2013) found significant 

positive correlation between Ki67 expression and 

lymphovascular invasion.   

Still the optimal value of the cutoff that 

makes the distinction between high proliferation 

and low proliferation activity in a clinically 

relevant manner when it is 

immunohistochemically determined in mammary 

cancers was not universally established (Plesan et 

al; 2010). 

Our results showed that no significant 

correlation between Ki67-LI in one side and age 

of the patient, desmoplasia and lymphocytic 

infiltration in the other side. To the best of our 

knowledge, no previous studies discussing these 

relations and much more studies must be done to 

explore these correlations. 

Nearly one-third of breast cancers have 

mutations in p53 gene (Fitzgibbons et al., 2000).
 

Immunohistochemical assays generally detect 

nuclear accumulation of p53 protein, which is 

often related to conformational alterations and a 

prolonged half-life of the encoded protein (Kerns 

et al., 1992, and Hurlimann et al., 1994). 

In the current study p53 was expressed in 

25% of normal breast tissue adjacent to IDC. P53 

was expressed in one case of typical ductal 

hyperplasia adjacent to IDC consistent with 

Rohan et al. (2006) who found p53 accumulation 

and mutations in benign breast tissue and 

correlates this with a 2-fold increased risk of 

subsequent breast cancer.  

Our study showed that, p53 was expressed 

in 8/11 (72.7%) of DCIS, and its expression 

correlated positively with higher tumor grade (P 

<0.01) in agreement with Done et al. (2001) Our 

finding indicated that p53 mutations usually occur 

before invasion during the progression of DCIS to 

IDC in agreement with Rajan et al. (1997).  

In this study p53 was positive in 74% 

(40/54) of IDC. Different ratios for p53 

expression were mentioned in the literature; Putti 

et al. (2005), Cho et al. (2006), and Lee et al. 

(2011) who found positive p53 in 60%, 25.3%, 

and 37.1% respectively. This difference is most 

likely due to variable proportions of different 

tumor grades in those studies. 

The majority of studies support an 

association between worse survival and the 

presence of p53 mutations (Pharaoh et al., 1999). 

The possibility that p53 status influences the 

biological behavior was raised in an early study of 

Alsner et al. (2000) in which the presence of p53 

mutation in aggressive breast cancer was 

demonstrated.  
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Despite the hypothesis that a reduction in 

apoptotic response to DNA damage with 

increasing age may play a significant role in the 

age-related increase in cancer (Camplejohn et al., 

2003), we found insignificant correlation between 

p53 expression and age of the patients. This 

observation concurs with the observations of; 

Michalides et al. (1996), and Zolota et al. (1999).  

Current study showed significant 

correlation between p53 expression and larger 

tumor size (P<0.05) consisting with Ferrero et al. 

(2002), and Yamashita et al. (2004) In contrast, 

Noguchi et al. (1994) found no correlation 

between p53 expression and tumor size. This 

difference may be due to the presence of other 

molecules that affect tumor cell apoptosis and 

proliferation.  

This study showed significant positive 

correlation between p53 expression and higher 

tumor grade of IDC (P<0.002) in agreement with 

Redondo et al. (2003), Kourea et al. (2003), 

Yamashita et al. (2004), and Skarlos et al. (2005) 

and indicates that p53 is an indicator of poor 

prognosis in breast cancer. 

We found significant positive correlation 

between p53 expression and vascular invasion in 

breast cancer (P<0.02). In agreement with Arisio 

et al. (2000) and Song et al. (2006) we found 

insignificant correlation between p53 expression 

and the presence of lymph node metastasis. In 

contrast, Noguchi et al. (1994), Gattuso et al. 

(1998), and Amila et al. (2002) found significant 

positive association between p53 expression and 

lymph node metastasis. This controversy may be 

attributed to the interplay of other genes which 

can alter the metastatic potential of breast cancer 

cells e.g. bcl-xl.  

Axillary lymph node status has repeatedly 

been shown to be the single most important 

predictor of disease-free survival and overall 

survival (Macchetti et al., 2006).
 

Nodal 

involvement may be an indicator of metastatic 

disease, the cause of death in patients with breast 

cancer. Hence, the generally admitted conclusion 

is that tumor size loses its prognostic role in cases 

of nodal involvement (Verschraegen et al., 2005).  

This study revealed insignificant correlation 

between p53 expression and the presence of 

desmoplastic stroma in IDC. However, Lipponen 

et al. (1993) found p53 expression more frequent 

in schirrous carcinoma than in other carcinomas 

with less extensive desmoplastic reaction. Ferrini 

and Rossi (2001) suggested that intense stromal 

reaction in IDC may modulate the p53 expression. 

This study revealed positive correlation 

between p53 expression and lymphocytic 

infiltration in IDC (P <0.03) compatible to the 

findings of Lipponen et al. (1993) which implies 

that p53 may have a role in modulation of tumor 

immunity.  

There was positive correlation between 

Ki67 and p53 in both DCIS (r= 0.845, P<0.001) 

and IDC (r=0.697, P<0.02) of the breast. Most 

cases that were p53 positive had an increased 

proliferation activity, as determined by increased 

Ki67-LI consistent with (Plesan et al; 2010) who 

found that most cases that were p53 positive had 

an increased proliferation activity, as determined 

by Ki67 expression in breast cancer patients. 

Previous findings support the hypothesis 

that breast cancer evolves by clonal selection of 

cells that acquire multiple molecular changes 

through a defined progression of morphologically 

distinguishable stages, beginning with benign 

hyperplasia, which progresses to atypical 

hyperplasia, then to in situ carcinoma, and finally 

to IBC (Deng et al., 1996). 

Conclusion: There was a steady progressive 

increase in the mean value of Ki67-LI and p53 

expression on transition from normal breast to 

hyperplasia, to DCIS and lastly to IDC. Ki67 and 

p53 were increased with poor prognostic 

parameters; tumor size, tumor grade, 

lymphovascular invasion, lymphocytic infiltration 

and lymph node metastasis.  

 

REFERENCES 
 

-Aguiar FN, Mendes HN, Bacchi CE, Carvalho 

FM (2013): Comparison of nuclear grade and 

immunohistochemical features in situ and 

invasive components of ductal carcinoma of 

breast. Rev Bras Ginecol Obstet. 35(3):97-102. 

-Aguiar FN, Mendes HN, Bacchi CE, Carvalho 

FM (2013): Comparison of nuclear grade and 

immunohistochemical features in situ and 



Muhammad  

 

 20 

invasive components of ductal carcinoma of 

breast. Rev Bras Ginecol Obstet, 35, 97-102. 

-Alsner J, Yilmaz M, Guldberg P, Hansen LL, 

Overgaard J (2000): Heterogeneity in the 

clinical phenotype of tp53 mutations in breast 

cancer. Clin Cancer Res 6: 3923-3931. 

-Amila O, Vijaya BR, Kenneth JB, Pincas B, 

Galluzzi M, Cristina M, Denize MO, Marcia P, 

Victor EG, Melody C, Mark W, Paolo G (2002): 

Predictors of lymph node metastasis in T1 

breast carcinoma, stratified by patient age 

source. The Breast 8: 349-355. 

-Arisio R, Sapino A, Cassoni P, Accinelli G, 

Cuccorese MC, Mano MP, and Bussolati G 

(2000): What modifies the relation between 

tumour size and lymph node metastases in T1 

breast carcinomas?. J Clin Pathol 53: 846-850.  

-Bonanni B, Puntoni M, Cazzaniga M, Pruneri G, 

Serrano D, Guerrieri-Gonzaga A, Gennari A, 

Trabacca MS, Galimberti V, Veronesi P, 

Johansson H, Aristarco V, Bassi F, Luini A, 

Lazzeroni M, Varricchio C, Viale G, Bruzzi P, 

Decensi A. et al. (2012) Dual effect of 

metformin on breast cancer proliferation in a 

randomized presurgical trial. J Clin Oncol 30: 

2593-2600. 

-Bordea C, Bordea M, Totan A, Condrea I, 

Voinea S, Sandru A, Plesca M, Blidaru A 

(2012). Immunological aspects predicting 

metastatic sentinel lymph node in early breast 

cancer patients. Journal of Medicine and Life, 

5, 455-461. 

-Camplejohn RS, Gilchrist R, Easton D, 

McKenzie-Edwards E, Barnes DM, Eccles DM, 

Ardern-Jones A, Hodgson SV, Duddy PM, Eeles 

RA (2003):  Apoptosis, ageing and cancer 

susceptibility. British J Cancer 28: 487-490. 

-Cheang MC, Chia SK, Voduc D, et al (2009). 

Ki67 index, HER2 status, and prognosis of 

patients with luminal B breast cancer. J Natl 

Cancer Inst, 101, 736-750. 

-Cho MH, Yoon JH, Jaegal YJ, Choi YD, Lee JS, 

Lee JH, Nam JH, Choi C, Lee MC,  Park CS, 

Juhng SW, Min KW (2006): Expression of 

cyclooxygenase-2 in breast carcinogenesis and 

its relation to HER-2/neu and p53 protein 

expression in invasive ductal carcinoma. The 

Breast 15: 390-398. 

-De Azambuja E, Cardoso F, de Castro G Jr, 

Colozza M, Mano MS, Durbecq V, Sotiriou C, 

Larsimont D, Piccart-Gebhart MJ, Paesmans M 

(2007): Ki-67 as prognostic marker in early 

breast cancer: a meta-analysis of published 

studies involving 12,155 patients. Br J Cancer. 

96:1504-1513.  

-Dedić Plavetić N, Jakić-Razumović J, Kulić A, 

Vrbanec D (2013): Prognostic value of 

proliferation markers expression in breast 

cancer. Med Oncol. 30(2):523. doi: 

10.1007/s12032-013-0523-x.  

-Deng G, Lu Y, Zlotnikov G, Thor AD, and Smith 

HS (1996): Loss of heterozygosity in normal 

tissue adjacent to breast carcinomas. Cell; 274: 

2057-2059. 

-Done SJ, Eskandarian S, Bull S, Redston M, 

Andrulis IL (2001): P53 missense mutations in 

microdissected high-grade ductal carcinoma in 

situ of the breast. J Nat1 Cancer Inst 93: 700–

704.  

-Dowsett M, Nielsen TO, A’Hern R, Bartlett J, 

Coombes Cuzick J, Ellis M, Henry NL, Hugh 

JC, Lively T, McShane L, Paik S, Penault-

Llorca F, Prudkin L, Regan M, Salter J, 

Sotiriou C, Smith IE, Viale G, Zujewski JA, 

Hayes DF; International Ki-67 in Breast 

Cancer Working Group (2011) Assessment of 

Ki76 in breast cancer: recommendations from 

the international Ki-67 in breast cancer 

working group. J Natl Cancer Inst 103: 1656-

1664. 

-Elatar I (2002): Cancer registration, Egypt, 

Cairo, Nat1Cancer Inst. 

Elston C, Ellis I (1998): The Breast. In Systemic 

pathology (3rd ed.). Churchill Livisgatese: 

Edinburgh 769-897.  

-Fasching PA, Heusinger K, Haeberle L, Niklos 

M, Hein A, Bayer CM, Rauh C, Schulz-

Wendtland R, Bani MR, Schrauder M, 

Kahmann L, Lux MP, Strehl JD, Hartmann A, 

Dimmler A, Beckmann MW, Wachter DL 

(2011): Ki67, chemotherapy response, and 

prognosis in breast cancer patients receiving 



Assiut  Med. J. Vol. (37), No. (3), September 2013 

 

 21 

neoadjuvant treatment. BMC Cancer; 11:486. 

doi: 10.1186/1471-2407-11-486. 

-Ferrero JM, Ramaioli A, Formento JL, 

Francoual M, Etienne MC, Peyrottes I, Ettore 

F, Leblanc-Talent P, Namer M, Milano G 

(2000): P53 determination alongside classical 

prognostic factors in node-negative breast 

cancer: an evaluation at more than 10-year 

follow-up. Ann Oncol. 11(4):393-397. 

-Ferrini F, Rossi M (2001).Schirrous invasive 

ductal carcinoma of the breast overexpress p53 

oncoprotein. Sao Paulo Med J, 119, 4-6. 

-Fitzgibbons PL, Page DL, Weaver D, Thor AD, 

Allred DC, Clark GM, Ruby SG, O'Malley F, 

Simpson JF, Connolly JL, Hayes DF, Edge SB, 

Lichter A, Schnitt SJ (2000): Prognostic factors 

in breast cancer. Arch Pathol Lab Med 124: 

966-978. 

-Gattuso p, Bloom K, Yaremko L, Borok R, 

Cobleigh M (1998): Marker panel predictive of 

lymph node metastasis in young patients with 

breast carcinoma. Intl J Surg Pathol 6: 55-60. 

-Gerdes J, Schwab U, Lemke H, Stein H (1983) 

Production of a mouse monoclonal antibody 

reactive with a human nuclear antigen 

associated with cell proliferation. Int J Cancer 

31: 13-20. 

-Goldhirsch A, Ingle JN, Gelber RD, Coates AS, 

Thurlimann B, et al. (2009) Thresholds for 

therapies: highlights of the St Gallen 

International Expert Consensus on the primary 

therapy of early breast cancer 2009. Ann Oncol 

20: 1319-1329. 

-González-Vela MC, Garijo MF, Fernández F, 

Val-Bernal JF. (2001): MIB1 proliferation 

index in breast infiltrating carcinoma: 

comparison with other proliferative markers 

and association with new biological prognostic 

factors. Histol Histopathol, 16, 399-406. 

-Harris L, Fritsche H, Mennel R, Norton L, 

Ravdin P, Taube S, Somerfield MR, Hayes DF, 

Bast RC Jr; American Society of Clinical 

Oncology (2007):American Society of Clinical 

Oncology 2007 update of recommendations for 

the use of tumor markers in breast cancer. J 

Clin Oncol; 25: 5287-5312.  

-Hortobagyi GN, de la Garza Salazar 

J, Pritchard K, Amadori D, Haidinger R, Hudis 

CA, Khaled H, Liu MC, Martin M, Namer 

M, O'Shaughnessy JA, Shen ZZ, Albain KS 

(2005): The global breast cancer burden: 

variations in epidemiology and survival 

Clin Breast Cancer 6(5):391-401. 

-Hurlimann J, Chaubert P, Benhattar J (1994): 

p53 Gene alterations and p53 protein 

accumulation in infiltrating ductal breast 

carcinomas: correlation between 

immunohistochemical and molecular biology 

techniques. Mod Pathol 7: 423-428. 

-Hussein M, Sun M, Roggero E, Sudilovsky E, 

Tuthill R, Wood G (2002): Loss of 

heterozygosity, microsatellite instability, and 

mismatch repair protein alterations in the 

radial growth phase of cutaneous malignant 

melanoma. Mol Carcinog 34: 35-44. 

-Hussein MR, Hassan HI (2006): Analysis of the 

mononuclear inflammatory cell infiltrate in the 

normal breast, benign proliferative breast 

disease, in situ and infiltrating ductal breast 

carcinomas: Preliminary observations. J Clin 

Pathol 59: 972-977. 

-Inwald EC, Klinkhammer-Schalke M, 

Hofsta¨dter F (2013): Ki67 is a prognostic 

parameter in breast cancer patients: results of a 

large population-based cohort of a cancer 

registry. Breast Cancer Res Treat, 139, 539-

552. 

-Karanikas G, Koronakis N, Lagoudianakis EE, 

Grosomanidis D, Karavitis G, Koukoutsis I, 

Pappas A, Kotzadimitriou K, Papadima A, 

Chrysikos J, Zografos G, Xepapadakis G, 

Manouras A (2010): The value of proliferation 

indexes in breast cancer. Eur J Gynaecol 

Oncol.; 31(2):181-184. 

-Karanikas G, Koronakis N, Lagoudianakis EE, 

Grosomanidis D, Karavitis G, Koukoutsis I, 

Pappas A, Kotzadimitriou K, Papadima A, 

Chrysikos J, Zografos G, Xepapadakis G, 

Manouras A (2010): The value of proliferation 

indexes in breast cancer. Eur J Gynaecol Oncol 

; 31(2):181-184. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Hortobagyi%20GN%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20la%20Garza%20Salazar%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20la%20Garza%20Salazar%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Pritchard%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Amadori%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Haidinger%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Hudis%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Hudis%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Khaled%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Martin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Namer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Namer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=O'Shaughnessy%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Shen%20ZZ%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed?term=Albain%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=16381622
http://www.ncbi.nlm.nih.gov/pubmed/16381622


Muhammad  

 

 22 

-Kerns BJ, Jordan PA, Moore MB, Humphrey 

PA, Berchuck A, Kohler MF, Bast RC, Iglehart 

JD, Marks JR (1992): p53 over-expression in 

formalin-fixed, paraffin-embedded tissue 

detected by immunohisto-chemistry. J 

Histochem Cytochem 40: 1047-1051. 

-Kourea HP, Koutras AK, Scopa CD, Marangos 

MN, Tzoracoeleftherakis E, Koukouras D, 

Kalofonos HP (2003): Expression of the cell 

cycle regulatory proteins p34cdc2, p21waf1, 

and p53 in node negative invasive ductal breast 

carcinoma. Mol Pathol. 56(6):328-335. 

-Lacroix M, Toillon R, Leclercq G (2006): P53 

and breast cancer, an update. Endocr Relat 

Cancer 13: 293-325. 

-Lai H, Ma F, Trapido E, Meng L, Lai S (2004): 

Spectrum of P53 tumor suppressor 

genemutations and breast cancer survival. 

Breast cancer Res Treat 83: 57-66. 

-Lee DS, Kim SH, Suh YJ, Kim S, Kim HK, Shim 

BY (2011): Clinical implication of p53 over-

expression in breast cancer patients younger 

than 50 years with a triple-negative subtype 

who undergo a modified radical mastectomy. 

Jpn J Clin Oncol, 41, 854-866. 

-Lipponen P, Ji H, Aaltomaa S, Syrjänen S, and 

Syrjänen K (1993): P53 protein expression in 

breast cancer as related to histopathological 

characteristics and prognosis. Intl J Cancer 55: 

51-56. 

-Macchetti AH, Marana HR, Silva JS, de 

Andrade JM, Ribeiro-Silva A, Bighetti S (2006): 

Tumor-infiltrating CD4+ T lymphocytes in 

early breast cancer reflect lymph node 

involvement. Clinics 61(3):203-208. 

-McLendon R, Wikstrand C, Matthews M, Al-

Baraei R, Bigner S, Bigner D (2000): Glioma-

associated Antigen Expression in 

Oligodendroglial Neoplasms: Tenascin and 

Epidermal Growth Factor Receptor. Journal of 

Histochem and Cytochem 48: 1103-1110.   

-Michalides R, Hageman P, van Tinteren H 

(1996): A clinicopathological study on 

overexpression of cyclin D1 and of p53 in a 

series of 248 patients with operable breast 

cancer. Br J Cancer 73: 728-734. 

-Noguchi M, Kitagawa H, Kinoshita K, Thomas 

M, Miyazaki I, Saito Y, Mizukami Y, Nonomura 

A, Michigishi T, Nakamura S (1994): The 

relationship of p53 Protein and lymph node 

metastases in invasive breast cancer. Surgery 

today 24: 512-517. 

-Oldenburg R, Kroeze-Jansema K, Meijers-

Heijboer H, van Asperen C, Hoogerbrugge N, 

van Leeuwen I, Vasen H, Cleton-Jansen A, 

Kraan J, Houwing-Duistermaat J, Morreau H, 

Cornelisse C, Devilee P (2006): 

Characterization of familial non-BRCA1/2 

breast tumours by loss of heterozygosity and 

immunophenotyping. Clin. Cancer Res 12: 

1693-1700. 

-Pavelic ZP, Pavelic L, Lower EE, Gapany M, 

Gapany S, Barker EA, Preisler HD (1992). c-

myc, c-erbB-2, and Ki67 expression in normal 

breast tissue and in invasive and noninvasive 

breast carcinoma. Cancer Res, 52, 2597-602. 

-Pharaoh PD, Day NE, Caldas C (1999):  

Somatic mutations in the p53 gene and 

prognosis in breast cancer: a meta-analysis. Br. 

J. Cancer; 80: 1968-1973.        

-Plesan DM, Georgescu CV, Patrana N, Pleşan 

C, Stoica D (2010). Immunohistochemical study 

of p53 and Ki67 in a group of patients with 

mammary carcinoma. Romanian Journal of 

Morphology and Embryology,  51, 459-465 

-Putti TC, Abd El-Rehim DM, Rakha EA, Paish 

CE, Lee AHS, Pinder SE, Ellis IO (2005): 

Estrogen receptor-negative breast carcinomas: 

a review of morphology and 

immunophenotypical analysis. Modern Pathol 

18: 26-35. 

-Rajan PB, Scott DJ, Perry RH, Griffith CDM 

(1997):  p53 protein expression in ductal 

carcinoma in situ (DCIS) of the breast. Br 

Cancer Res Treat 24: 283-290. 

-Redondo M, Garcia J, Rodrigo I, Villar E, 

González C, Morell M (2003): Expression of 

bax and p53 proteins in the tumorigenesis and 

progression of breast carcinomas. Tumour Biol. 

24(1):23-31. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Macchetti%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=Marana%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=Silva%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Andrade%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Andrade%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=Ribeiro-Silva%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed?term=Bighetti%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16832552
http://www.ncbi.nlm.nih.gov/pubmed/16832552


Assiut  Med. J. Vol. (37), No. (3), September 2013 

 

 23 

-Rohan TE, Li SQ, Hartwick R, and Kandel RA 

(2006): p53 Alterations and protein 

accumulation in benign breast tissue and breast 

cancer risk: a cohort study. Cancer Epidemiol 

Biom Prev 15: 1316-1323. 

-Santisteban M, Reynolds C, Barr Fritcher EG, 

Frost MH, Vierkant RA, Anderson SS, Degnim 

AC, Visscher DW, Pankratz VS, Hartmann LC 

(2010):Ki67: a time-varying biomarker of risk 

of breast cancer in atypical hyperplasia. Breast 

Cancer Res Treat; 121(2):431-7. doi: 

10.1007/s10549-009-0534-7. 

-Seedhom AE, Kamal NN (2011): Factors 

Affecting Survival of Women Diagnosed with 

Breast Cancer in El-Minia Governorate, Egypt. 

Int J Prev Med 2(3):131-138. 

-Skarlos D, Gogas H, Kiriakou V, Margariti A, 

Kirkou E, Pavlaki E,  Asimaki A, Toliou T, 

Tziortziotis D, Vamvouka C, Fountzilas G 

(2005): Evaluation of the prognostic value of 

p53 and Bcl-2 in breast cancer patients 

participating in a randomized study with dose-

dense sequential adjuvant chemotherapy 

(DSAC). J Clin Oncol 23: 627-637. 

-Song HS, Do YR, Kang SH, Jeong KY, Kim YS 

(2006): Prognostic significance of 

immunohisto-chemical expression of p53 gene 

product in operable breast cancer. Cancer Res 

Treat 38: 218-223. 

-Stuart-Harris R, Shadbolt B, Palmqvist C, 

Chaudri Ross HA (2009): The prognostic 

significance of single hormone receptor positive 

metastatic breast cancer: an analysis of three 

randomised phase III trials of aromatase 

inhibitors. Breast; 18(6):351-5. doi: 

10.1016/j.breast.2009.09.002. 

-Tavasassoli F, Devilee P (2003): World Health 

Organization classification of tumours. 

Pathology and genetics of tumors of the breast 

and female genital organs. Lyon: IARC Press, 

67. 

-Varga Z, Diebold J, Dommann-Scherrer C, 

Frick H, Kaup D, Noske A, Obermann E, 

Ohlschlegel C, Padberg B, Rakozy C, Sancho 

Oliver S, Schobinger-Clement S, Schreiber-

Facklam H, Singer G, Tapia C, Wagner U, 

Mastropasqua MG, Viale G, Lehr HA (2012): 

How reliable is Ki-67 immunohistochemistry in 

grade 2 breast carcinomas? A QA study of the 

Swiss Working Group of Breast- and 

Gynecopathologists. PLoS One;7: e37379. doi: 

10.1371/journal.pone.0037379. 

-Varga Z, Diebold J, Dommann-Scherrer C, 

Frick H, Kaup D, Noske A, Obermann E, 

Ohlschlegel C, Padberg B, Rakozy C, Sancho 

Oliver S, Schobinger-Clement S, Schreiber-

Facklam H, Singer G, Tapia C, Wagner U, 

Mastropasqua MG, Viale G, Lehr HA. (2012) 

How reliable is Ki67 immunohistochemistry in 

grade 2 breast carcinomas? A QA study of the 

Swiss Working Group of Breast- and 

Gynecopathologists. PLoS One 7: e37379. 

-Verschraegen C, Vinh-Hung V, Cserni G, 

Gordon R, Royce ME, Vlastos G, Tai P, Storme 

G (2005): Modeling the effect of tumor size in 

early breast cancer. Ann Surg.; 241: 309-318. 

-Viale G, Giobbie-Hurder A, Regan MM, Coates 

AS, Mastropasqua MG, Dell'Orto P, Maiorano 

E, MacGrogan G, Braye SG, Ohlschlegel C, 

Neven P, Orosz Z, Olszewski WP, Knox F, 

Thürlimann B, Price KN, Castiglione-Gertsch 

M, Gelber RD, Gusterson BA, Goldhirsch A 

(2008a): Prognostic and predictive value of 

centrally reviewed Ki-67 labeling index in 

postmenopausal women with endocrine-

responsive breast cancer: results from Breast 

International Group Trial 1–98 comparing 

adjuvant tamoxifen with letrozole. J Clin Oncol 

26: 5569-5575. 

-Viale G, Regan MM, Mastropasqua MG, Maffini 

F, Maiorano E, Colleoni M, Price KN, Golouh 

R, Perin T, Brown RW, Kovács A, Pillay K, 

Ohlschlegel C, Gusterson BA, Castiglione-

Gertsch M, Gelber RD, Goldhirsch A, Coates 

AS; International Breast Cancer Study Group 

(2008b): Predictive value of tumor Ki-67 

expression in two randomized trials of adjuvant 

chemoendocrine therapy for node-negative 

breast cancer. J Natl Cancer Inst. 100:207-212. 

doi: 10.1093/jnci/djm289.  

-Wang L, Liu L, Shan B, Zhang C, Sang M, Li J 

(2009): Celecoxip promotes apoptosis of breast 

cancer cell line MDA-MB-231 through down-

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rohan%20TE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Li%20SQ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hartwick%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kandel%20RA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Cancer%20Epidemiol%20Biomarkers%20Prev.');
javascript:AL_get(this,%20'jour',%20'Cancer%20Epidemiol%20Biomarkers%20Prev.');


Muhammad  

 

 24 

regulation of the NF-kappaB pathway. Chinese 

journal of cancer (Ai Zheng) 28: 569-574. 

-Wikonkal N, Berg R, van Haselen C, Horkay I, 

Remenyik E, Begany A, Hunyadi J, van Vloten 

W, de Gruijl F (1997): Bcl-2 vs p53 protein 

expression and apoptotic rate in human 

nonmelanoma skin cancers. Arch Dermatol 

133: 599-602. 

-Yamashita H, Nishio M, Toyama T, Sugiura H, 

Zhang Z, Kobayashi S Iwase H (2004): 

Coexistence of HER-2 over-expression and p53 

protein accumulation is a strong prognostic 

molecular marker in breast cancer. Br Cancer 

Res 6: 24-30. 

-Yang XQ, Wang FB, Chen C, Peng CW, Zhang 

JF, Li Y (2011): High Ki67 Expression is a 

Poor Prognostic Indicator of 5-Year Survival in 

Patients with Invasive Breast Cancer. Asian 

Pacific Journal of Cancer Prevention, 12, 3101-

3105.  

-Yerushalmi R, Tyldesley S, Kennecke H, Speers 

C, Woods R, Knight B, Gelmon KA (2012): 

Tumor markers in metastatic breast cancer 

subtypes: frequency of elevation and 

correlation with outcome. Ann Oncol. 23:338-

45. doi: 10.1093/annonc/mdr154.  

-Zolota V, Gerokosta A, Melachrinou M (1999): 

Microvessel density, proliferating activity, p53 

and bcl-2 expression in in situ ductal carcinoma 

of the breast. Anticancer Res 19: 3269-3274.

 

 

 

 

 

  الممارسة الطبٍة السزٌزٌة المزضٍةبمؤشزات فً سزطان الثذي وارتباطهما  35المؤشز التكاثزي وتعبٍز بً
 

 إٌمان/محمذ صالح الذٌه/ محمذ 
 قسٌ عيٌ األٍشاض، ميٍت اىطب، جاٍعت سىهاج

 

ُ فً اىْساء فً جٍَع أّحاء اىعاىٌ. سشطاُ اىثذي هى اىسشطاُ األمثش شٍىعا فً اىخشخٍص واىسبب األمثش شٍىعا ىىفٍاث اىسشطا الخلفٍة:

ٍِ اىعالٍاث اىبٍىىىجٍت اىخً حعنس حناثش اىخالٌا. وعيى اىشغٌ ٍِ اىفهٌ اىىاضح ىهٍنو وخصائص هزا اىبشوحٍِ، ال  ٧٦ٍؤشش مً  وٌعذ

ِ سشطاُ اىثذي . وقذ وجذ ٌضاه دوسٓ اىىظٍفً غٍش واضح. وٌَْح حغٍٍشحعبٍش اىجٍْاث إٍناّاث اىَْى اىغاصٌت فً اىَشاحو اىسابقت ىيغضو ٍ

 فً مثٍش ٍِ األحٍاُ واسحبط بسىء اىعاقبت فً سشطاُ اىثذي.  ٣٥بًحغٍش فً حعبٍش جٍِ اىىسً اىقاٍع 

َا حقٌٍٍ عالقخه ومزىلىيغضو واىغاصٌت  تسابقواىفً آفاث اىثذي اىحٍَذة،  ٣٥وبً ٧٦حعبٍشاث اىَؤشش مً حقٌٍٍ وتهذف هذه الذراسة إلى:

 الميٍىْنٍت اىباثىىىجٍت اىَحخَيت فً سشطاُ اىثذي.باىقٌٍ اىْزٌشٌت ا

باسخخذاً طشٌقت  ٣٥وبً ٧٦اىنشف عِ حعبٍش مًوقذ حٌ عٍْت ٍِ آفاث اىثذي.  47شَيج هزٓ اىذساست  المىاد والطزق المستخذمة:

يت ٍِ اىخغٍشاث اىىسٍٍت ٍِ حذسٌجٍا عيى طىه سيسيت ٍخص ٣٥وبً ٧٦صادث حعبٍشاث مً النتائج:اىبٍشومسٍذاص أفٍذٌِ بٍىحٍِ اىَْاعٍت. 

راث دالىت. وماّج هْاك عالقت إٌجابٍت راث دالىت إحصائٍت بٍِ ٍؤشش  احصائٍتصٌادة سشطاُ األقٍْت اىغاصٌت  إىىظهاسة اىثذي اىطبٍعً 

طاُ األقٍْت فً ٍع حضاٌذ دسجت مال ٍِ سش ٣٥بًودسجت اىىسً ومزىل االّبثاد فً اىعقذ اىيٍَفاوٌت. وماّج هْاك صٌادة فً حعبٍش  ٧٦مً

سحشا  اال، ووغضو االوعٍت اىذٍىٌت اىيٍَفاوٌتوحجٌ اىىسً،  ٣٥بً. وماُ هْاك اسحباطا مبٍشا بٍِ حعبٍش سشطاّاث اىثذي اىغاصٌتاىَىقع و

 .سشطاّاث اىثذي اىغاصٌتفً مال ٍِ سشطاُ األقٍْت فً اىَىقع و ٣٥وبً ٧٦يٍَفاوي. وماُ هْاك اسحباطا إٌجابٍا بٍِ حعبٍشاث مًاى

حذسٌجٍا عيى طىه سيسيت ٍخصيت ٍِ اىخغٍشاث اىىسٍٍت ٍِ ظهاسة اىثذي اىطبٍعً ٍشوسا  ٣٥وبً ٧٦اصدادث حعبٍشاث مً وقذ الخالصة:

اىخً حْزس بسىء اىعاقبت سيبٍت اى اثَؤششٍع اى ٣٥وبً ٧٦اصدادث حعبٍشاث مً وقذ. إىى سشطاّاث اىثذي اىغاصٌتبسشطاُ األقٍْت فً اىَىقع 

 اىعقذ اىيٍَفاوٌت . إىىيٍَفاوي، واالّبثاد اىسحشا  اال، واالوعٍت اىذٍىٌت اىيٍَفاوٌت ، ودسجت اىىسً، وغضوٍثو حجٌ اىىسً

 

 

 


