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ABSTRACT 

Objectives: The aims of the present study are; first, to find out the relative frequency of p53 over-
expression in different types of breast cancer. Second, to correlate the p53 over-expression with 
different parameters, including the age and menopausal status of the patient, size, grade, stage, type 
of the tumor, and the status of axillary lymph nodes. Third, to compare our results with others 
Methods: The study was both pro and retrospective and included 60 cases of breast carcinoma. Data 
were obtained from archives of the pathology department, at Al-jumhuri Teaching Hospital and 
collected in a period spanning from August 2008 to January 2009. P53 over-expression was 
assessed immunohistochemically . 
Results: The patients ages ranged from 25 to 78 years (mean: 51.5 year); most of them were in the 
fourth decade (41.2%).  There was a significant inverse relation between p53 over-expression and the 
age of the patients (p<0.001), in which the largest percentage of p53 positivity seen  in the third 
decade.  P53 over-expression was detected in 38.3% of the cases. P53 over-expression was found in  
(100%) of medullary carcinoma, 19/47 (40.4%) of invasive ductal carcinoma (NOS), 1/3 (33.3%) of 
ductal carcinoma in situ, and 1/6 (1.7%) of invasive lobular carcinoma. P53 over-expression was not 
detected in mucinous and papillary carcinomas.                          
  There was a significant direct correlation between p53 over-expression and  tumor size (p=0.0274), 
grade (p=0.032), and stage (p<0.001). 
  There were no statistically significant relations between p53 over-expression and the menopausal 
status (p=0.262) or axillary lymph node metastasis (p=0.471). 
Conclusions: Immunopositivity for p53 tumor suppressor protein was detected in 38.3% of the cases 
in this study. P53 over-expression was significantly correlated with patient's age, tumor grade, stage, 
and size, but no correlation was found with menopausal status and axillary lymph node metastasis.  
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 الخلاصة
في سرطان الثدي في مدينة الموصل والربط بينها  p53أجريت هذه الدراسة لتقييم حالة الظهور المناعي لبروتين  :الأهداف

 .خرىالألدراسات اوبين مختلف الصفات المرضبة السريرية للورم ومقارنة هذه النتائج مع نتائج 
تم تجميع هذه . حالة من سرطان الثدي ٦٠ن خلالها تجميع  إن هذه الدراسة مستقبلية ورجعية تم م :الحالات والطرق

لقد  .٢٠٠٩إلى آانون الثاني  ٢٠٠٨متدت من شهر تموز إخلال فترة  ،الحالات من قسم الأمراض في مستشفى الجمهوري
   .آيميائية- نسيجية- بطريقة مناعية p53تم التحري عن بروتين 

حالة لسرطان الثدي الارتشاحي   ٤٧تم تقسيم الحالات نسيجيا إلى  .سنة ٧٨ -  ٢٥ تراوحت أعمار المرضى بين :النتائج
حالات لسرطان الثدي داخل القنوي  ٣حالات لسرطان الثدي الفصيفصي وحالتين لسرطان الثدي النخاعي و ٦القنوي و

    .وحالة واحدة لسرطان الثدي المخاطيني 
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  وآان .وآانت سرطان الثدي النخاعيني آلها ايجابية .ديحالة من سرطان الث ٦٠من % ٣٨ ,٣في  p53لقد وجد بروتين   
من سرطان الثدي  %١,٧ من سرطان الثدي داخل القنوي و% ٣٣,٣سرطان الثدي الارتشاحي القنوي و من %٤٠,٤

  .p53الفصيفصي آلها موجبة لظهور بروتين 
مرتبة  ،)=٠,٠٢٧٤p( جم الورمح( الصفات المرضيةوp53  بين ظهور بروتين لقد وجد هناك علاقة معنوية طردية  

ولقد آان هناك علاقة معنوية عكسية بين  .)>p)٠,٠٠١( نوع السرطان ،)>٠,٠٠١p( النخر، =p)٠,٠٣٢ (المرض
  .وعمر المريضة p53 ظهور بروتين

 = p)٠,٤٧١( =p)٢٦٢( وسن اليأس والغدد اللمفاوية الابطية p53 بين ظهور بروتين لم يكن هناك علاقة معنوية  
   .تعاقببال

  .الكيميائية- النسيجية-بالطريقة المناعية %٣٨,٣في سرطان الثدي بنسبة  p53لقد آان وجود البروتين  :الاستنتاجات
  ،النخر ،مرتبة المرض ،حجم الورم(والصفات المرضية   p53لقد وجد هناك علاقة معنوية طردية  بين ظهور بروتين  

لم يكن هناك علاقة معنوية   .وعمر المريضة p53 عكسية بين ظهور بروتين ةهناك علاقة معنوي ولقد آان .)نوع السرطان
   .  وسن اليأس والغدد اللمفاوية الابطية  p53 بين ظهور بروتين

قل ظهورا أأما سرطان الثدي الفصيفصي والمخاطيني فهما  ، p53إن سرطان الثدي النخاعي آان أآثر ظهورا للبروتين   
  .لهذا البروتين

 

reast cancer is the most common type of 
cancer among women in both high-

resource and low-resource settings, and is 
responsible for over 1.3 million of the 
estimated 10 million neoplasms diagnosed 
worldwide each year in both sexes (1).  Since 
the p53 tumor suppressor gene has been 
found to be mutated in more than 50% of 
human cancers, it has attracted the interest of 
numerous researchers(1). In breast cancer the 
reliability for detecting p53 mutations by IHC 
was found to be high enough with particular 
attention to the simplicity and cost-
effectiveness when compared to other 
techniques.  
  Several studies believe that it is important to 
investigate the correlation between p53 
immunostaining with traditional factors, to 
predict the prognosis, drug responsiveness, 
and survival rate among patients with breast 
cancer (2).  In general p53 over-expression in 
breast cancer is in the range of 19%-40% (2) 
P53 is encoded by Tp53 gene, located at 
17p13, this contains 11 exons spanning 20 kb 
(2, 3). 
  There are 3 functional distinct regions in p53:  
1- Acidic n-terminal region (codons 1-101). 
2- Central DNA binding core region (codons 

102-292). 
3- Basic c-terminal region (codons 293-

393). 

  P53 acts as brakes to the cycle of cell 
growth, DNA replication and division into two 
new cells (3), and preventing inappropriate cell 
proliferation and maintaining genome integrity 
following genotoxic stress (4).  
  Our aims of the present study are: (1) finding 
out the relative frequency of P53 over-
expression in different types of breast 
carcinoma. (2) correlating the P53 over-
expression with different parameters including 
the age and the menopausal status of the 
patient, size, grade, stage, type of the tumor, 
and status of axillary lymph nodes. (3) 
comparing our results with others.                                       
 

Patients and Methods 
Patients: A pro and retrospective study was 
carried out in a series of sixty consecutive 
patients diagnosed with primary breast 
carcinoma. All patients had operable tumors 
with no evidences of distant dissemination at 
the time of diagnosis, and they underwent 
lumpectomy or modified radical mastectomy 
as well as axillary lymph node clearance. A 
representative tissue block of each case was 
chosen for IHC.  
  Clinicopathological data were obtained from 
archives of the department of pathology 
laboratory, at Aljumhuri Teaching Hospital, 
Mosul City and these included;                                  
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Age (divided into six groups 21-30, 31-40, 41-
50, 51-60, 61-70, 71-80), menopausal status 
(divided into two groups ≤50 and >50 years),                                                                                     
tumor size in centimeters (<2, 2-5, >5); 
histological type which was evaluated 
according to the WHO classification.                                                                                
Tumor grade was assessed by using 
Nottingham modification of the Bloom 
Richardson Grading system and tumor stage 
by adopting the TNM system.  
                                                

IHC staining: Tissue paraffin blocks were cut 
into sections of 4µm and mounted on silanized 
slides. The slides were left in the oven at 65 ºC 
overnight. Sections then deparaffinized and 
rehydrated by descending grades of ethanol 
and distilled water. The slides were immersed 
in preheated retrieval solution and the Coplin 
jars were put in water bath (95-99) ºC for 30 
minutes. Next, they were left to cool at room 
temperature for 20 minutes. Levamisole 
blocker was added, and slides were incubated 
for 20 minutes, and then rinsed with wash 
buffer. Slides were incubated with 100µl 
primary antibody for 30 minutes, followed by 
rinsing with buffer. Slides were incubated with 
secondary antibody for 30 minutes in warm 
area, and  then rinsed  with wash buffer bath 
for 5 minutes followed by  preparing working 
solution of 1ml of  permanent  red substrate 
buffer and substrate buffer solution with  +10µl 
of permanent red chromogen solution and 
lastly were put in dark area. Two hundred µl of 
this solution was added on each slide for 10-
15 minutes and then the slides were incubated 
for 15 minutes. The slides were rinsed with 
distilled water and bathed for 5minutes, which 
was followed by another wash. Positive and 
negative control slides were involved in each 
run. Known positive breast carcinoma samples 
were used as positive control. For negative 
control the same protocol was followed with 
omission of the primary antibody and 
incubation with Tris Buffered saline (TBS). 
                                                                                      

IHC analysis: H-score was used to indicate 
positivity of p53 nuclear staining. The intensity 
of immunostaining on each slide was rated on 
a four-point scale: 0 none; 1+ light; 2+ 
moderate; 3+ heavy; and 4+ intense. The 
percentage of immunopositive tumor cells was 

determined by counting a minimum of 200 
cells from at least three representative high-
power fields. H-scores were then calculated as 
the product of intensity (0 to 4) X distribution 
(0% to 100%), with H-score ranging from 0 to 
400.  A cut-off value for the H-score of ≥50 
was used to indicate p53 positivity.  
  

Statistical analysis: The relationship between 
p53 over-expression and various clinicopatho- 
logic parameters was analyzed by Fisher 
Freeman Holtons' test. The results were 
considered statistically significant if the p value 
was ≤ 0.05.          
 

Results 
The patients’ age range was 25-78 years 
(mean 51.5 year), most of them were in the 
fourth decade (41.2%), however data 
concerning the age were missing in 9 patients. 
Forty four patients (73.3%) were 
premenopausal and sixteen (26.7%) were post 
menopausal.                                                
  The tumor size ranged from 1 to 10cm (mean 
4.2cm) most of the tumors (61.6%) were T2. 
Histologically, there were 47 infiltrative ductal 
carcinoma (NOS) and 13 cases showing 
different patterns (6 invasive lobular, 3 DCIS, 2 
medullary, 1 mucinous and 1 papillary).                                    
  Most of the cases of IDC were categorized as 
grade II (56.9%); grade III and grade I formed 
(37.2%) and (5.9%) respectively. Thirty three 
cases (55%) presented with axillary lymph 
node involvement by metastatic disease. 
                                                              

Correlation between p53 over-expression 
and the studied clinicopathological 
parameters: There was a significant 
correlation between p53 over-expression and 
the age of patients (p<0.001) with largest 
percentage of p53 positivity seen in patients in 
the third decade, (Table 1). An increased 
relation was found between p53 positivity and 
the age of the patients.                                               
  There was no statistically significant relation 
between p53 over-expression and the 
menopausal status, (p=0.262), (Table 2).                                    
  P53 over-expression statistically had 
significant correlation with tumor size 
(p=0.0274), as the largest proportion of p53 
positivity occurred in T3 (53.3%), (Table 3).                                
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  Regarding tumor type (Table 4), P53 was 
positive in 100% of   medullary carcinoma, in 
40.4% of invasive ductal carcinoma (NOS), in 
33.3% of ductal carcinoma in situ, in 1.7% of 
invasive lobular carcinoma and in 0% of 
mucinous and papillary carcinomas, (Fig 1-3).  
  Significant direct relation was found between 
p53 and tumor grade (p=0.032), p53 
immunopositivity increased from 33.3% in 
grade I to 36.9% in grade III, (Table 5).                           

  P53 over-expression failed to show a 
significant relation with axillary lymph node 
metastasis (p=0.471), although p53 was 
positive in 42.2% compared to 33.3% in 
tumors with no ALN metastasis, (Table 6).  
  There was a significant direct relationship 
between p53 over-expression and the tumor 
stage (p<0.001), (Table 7).           
    

 
Table (1): P53 over-expression and patient's age.  
 

Age (year) 
Total +ve -ve 

p-value 
No. % No. % No. % 

21-30 4 7.8 0 0.0 4 13.3 

<0.001 
Significant 

31-40 10 19.6 7 33.3 3 10.0 
41-50 21 41.2 6 28.6 15 50.0 
51-60 4 7.8 2 9.5 2 6.7 
61-70 8 15.8 5 23.8 3 10.0 
71-80 4 7.8 1 4.8 3 10.0 
Total 51 100 21 100 30 100  

 
Table (2): P53 over-expression and menopausal status. 

 

Menopausal status 
Total +ve -ve 

p-value 
No % No. % No. % 

Premenopausal (<50 yr) 41 80.3 15 36.5 26 63.4 0.262 
(NS) Postmenopausal (>50 yr) 10 19.6 5 50.0 5 50.0 

Total 51 100 20 39.2 31 60.7  
  

Table (3): P53 over-expression and tumor size. 
  

Tumor size (cm) 
Total P53+ve P53-ve 

p-value 
No. % No. % No. % 

<2 8 13.3 2 25.0 6 75.0 
0.0274 

Significant 2-5 37 61.7 13 35.1 24 64.9 
>5 15 25 8 53.3 7 46.7 
Total 60 100 23 38.3 37 61.7  

 
Table (4): P53 over-expression and histological type of tumor. 
  

Histological type of tumor 
Total P53+ve P53-ve 

p-value 
No. % No. % No. % 

IDC (NOS) 47 78.3 19 40.4 28 59.6 

<0.001 
Significant 

ILC 6 10 1 1.7 5 83.3 
DCIS 3 5 1 33.3 2 66.7 
Medullary 2 3.3 2 100 0 0.0 
Mucinous 1 1.6 0 0.0 1 100 
Papillary 1 1.6 0 0.0 1 100 
Total 60 100 23 38.3 37 61.7  
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Table (5): P53 over-expression and tumor grade. 
  

Grade 
Total +ve -ve 

p-value 
No. % No. % No. % 

I 3 5.9 1 33.3 2 66.7 
0.032 

Significant II 29 56.9 10 34.4 19 65.5 
III 19 37.2 7 36.9 12 63.2 
Total 51 100 18 35.3 33 64.7  

  
Table (6): P53 over-expression and ALN.  
 

ALN involvement 
Total +ve -ve 

p-value 
No. % No. % No. % 

Yes 33 55 14 42.4 19 57.6 
0.471 (NS) 

No 27 45 9 33.3 18 66.7 
Total 60 100 23 38.3 37 61.7  

 
Table (7): P53 over-expression and stage of tumor. 
  

Stage 
Total P53+ve P53-ve 

p-value 
No. % No. % No. % 

Stage 1 1 1.6 0 0.0 1 100 

<0.001 
Significant 

Stage II A 18 30 3 16.7 15 83.3 
Stage IIB 10 16.6 6 60.0 4 40.0 
Stage IIIA 15 25 6 40.0 9 60.0 
Stage IIIB 9 15 4 44.4 5 56.6 
Stage IIIC 7 11.6 4 57.1 3 42.9 
Total 60 100 23 38.3 37 61.7  

  
 

 
 

 
 
 
 
 
 
 
 
 
 
 

Figure (1): IHC staining for p53 (control) (x100), left positive; right negative.   
 
 
 
 
 
 
 
 
 
 
 
Figure (2): Infiltrative lobular carcinoma. Positive staining. Left, (x100); right, (x400), (H Score=270). 
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Figure (3): Infiltrative ductal carcinoma Grade III. Left, H&E(x400); right, negative staining for p53 
(x400).                                                                                  
 

Discussion   
Among the biological markers investigated, 
p53 gene has received a considerable 
attention as a promising prognostic and 
predictive marker in breast cancer. P53 over-
expression is believed to be an early stage in 
tumorigenesis, thus immunostaining to detect 
mutant p53 provides sufficiently reliable 
information for clinical decision making (5,6). In 
the current study p53 immunostaining was 
positive in 38.3%. However others reported 
different results (7, 8, 9).  
  Our study showed a significant inverse 
correlation with increasing age (p=0.001), with 
higher expression being found in younger 
patients and lower expression in older age 
group. This is comparable to the findings of 
most of other studies(10-13), but different from 
Pich   A (14) and Levesque (15) et al.  
There was a tendency for occurrence of p53 
immunopositive tumors in the premenopausal 
women although this did not achieve statistical  
significance (34.1% premenopausal women 
versus 31.3% postmenopausal women). 
Similar results were obtained by others  (16-19).. 
However, Uchikawa et al (20) revealed a weak 
correlation with postmenopausal status.  
  The higher level of positive p53 
immunostaining was detected in larger tumor 
size. These results were comparable with the 
data in the literature  (11, 20, 21).  
  In the current study, the strong positivity of 
p53 seen in medullary carcinomas  and the 
low reading of p53 in lobular carcinoma  are 
explained by the relation of p53 with the grade 
of the tumor. Medullary carcinoma is always of 

high grade so high correlation with p53 while 
invasive lobular carcinomas are of low grade 
so weakly correlated with p53. These findings 
are comparable with those found by Mhjoub et 
al. On the other hand Iwaya and Eteebary in 
their study failed to show a particular 
predilection of p53 immunostaining to certain 
types of breast cancer.   
  The frequency of p53 mutation is directly 
correlated with the grade of the breast cancers 
i.e. higher expression is detected in higher 
grade (10, 11, 13, 22) . This fact is also reflected in 
our study. Other people reported no significant 
correlation (14, 23).    
  We couldn't find a significant correlation 
between p53 and ALN metastasis and this is 
similar to most studies (10, 14, 15, 17, 22).  
  Most of our cases were in stages II and III, 
the same as in other studies (23, 24) which are 
rather advanced for this type of tumor. We 
found a significant direct relation between p53 
over-expression and tumor stage (p<0.001), 
which is similar to those of Uchikawa and 
Mourao et al (24).              
 

Conclusions 
The 38.3% p53 positivity in breast carcinoma 
was within the general range observed by 
others. P53 over-expression showed a 
significant correlation with the patient age, and 
size, grade and stage of tumor. However there 
was no significant correlation with ALN 
metastasis and menopausal status.  P53 over-
expression was positive in the two cases of 
medullary carcinoma, showed lower positivity 
in lobular carcinoma and was negative in 
mucinous and papillary carcinomas. Finally 
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validity and simplicity of application of IHC 
technique in determining the status of p53 
protein, as it was clearly noticed encourage its 
use as a prognostic factor. 
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