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Summary Mutations in the p53 gene, one of the most common genetic alterations in human cancer, are implicated in tumorigenesis and
tumour progression. Although p53 protein expression appears to be correlated to prognosis in patients with malignancy, its prognostic role in
gastric cancer has remained controversial. We examined the clinical significance of p53 overexpression in 427 patients with gastric cancer,
using multivariate analysis. Tumour sections of gastric cancer tissues from these 427 Japanese patients were stained immunohistochemically
with monoclonal antibody PAb1801. The presence of p53 expression was statistically compared with clinicopathological features and post-
operative survival, using univariate and multivariate analyses. p53 expression was detected in 38.6% (165 out of 427) of these gastric
cancers and immunoreactivity was not observed in normal mucosa adjacent to the tumour. A higher rate of p53 detection was observed
among large tumours and in those with a prominent depth of invasion, lymphatic and vascular invasion and lymph node involvement.
Prognosis was significantly worse for patients with p53-positive-staining tumours. The 5-year survival rate was 62.5% for patients with p53-
negative tumours and 43.3% for those with positive malignancies. p53 expression was a significant prognostic factor for node-positive gastric
cancers in subjects undergoing treatment with curative resection, as assessed by Cox regression analysis. Thus, the expression of p53 was
closely related to the potential for tumour advance and a poorer post-operative prognosis for patients with gastric cancer.

Keywords: gastric cancer; p53 expression; prognosis; multivariate analysis

British Journal of Cancer (1999) 79(7/8), 1255–1261
© 1999 Cancer Research Campaign
Article no. bjoc.1998.0201
p53 
         
         

  


p53 

p53 
           



       



 

         

        


Received 19 November 1997
Revised 29 May 1998
Accepted 2 June 1998

Correspondence to: Y Maehara, Department of Surgery II, Faculty of
Medicine, Kyushu University, Fukuoka, 812-8582, Japan

        
   
       
         



           

     



       




Patients

        
         
        

 
           
     

     a

1255



1256 Y Maehara et al


      

        
        


      
          
        
        
         

         
        
 
         



    

         

        


p53 staining


        

     
 
µ
       

  
°

 
         
 

   
       
 

         ′
     


   





Post-operative chemotherapy

  

British Journal of Cancer (1999) 79(7/8), 1255–1261
    

        
  


Statistical analysis

       
         
         



         

       
  

P 




 


          


Clinicopathological factors

 


     


   


       
           
        


         


Survival rates


        



       
P 


       
© Cancer Research Campaign 1999



p53 overexpression in gastric cancer 1257

A

B

Figure 1 Immunohistochemical detection of p53 protein in nuclei in
paraffin sections using anti-p53 monoclonal antibody PAb1801 (× 180).
(A) Differentiated gastric carcinoma; (B) undifferentiated gastric carcinoma

Table 1 Clinicopathological characteristics of patients with p53-negative
and p53-positive gastric cancer

Variable p53 negative p53 positive P-value
(n = 262) (n = 165)

Age (years) 61.6 ± 12.5a 62.1 ± 12.6 0.6871

Sex
Men 175 (66.8) 120 (72.7) 0.1964
Women 87 (33.2) 45 (27.3)

Tumour maximal 5.89 ± 3.87a 7.33 ± 4.19 0.0002
diameter (cm)

Location of tumour
Upper 57 (21.8) 43 (26.0) 0.0285
Middle 84 (32.1) 35 (21.2)
Lower 95 (36.2) 59 (35.8)
Whole stomach 26 (9.9) 28 (17.0)

Histology
Differentiated 123 (47.3) 67 (40.6) 0.1757
Undifferentiated 137 (52.7) 98 (59.4)
Specificb 2 0

Serosal invasion
Negative (t1,t2) 149 (56.9) 74 (44.8) 0.0155
Positive (t3,t4) 113 (43.1) 91 (55.2)

Histological growth pattern
Expansive 45 (20.9) 25 (16.7) 0.4977
Intermediate 67 (31.2) 45 (30.0)
Infiltrative 103 (47.9) 80 (53.3)
Unknownb 47 15

Lymphatic involvement
Negative 138 (52.9) 65 (39.6) 0.0078
Positive 123 (47.1) 99 (60.4)
Unknownb 1 1

Vascular involvement
Negative 205 (78.5) 108 (67.1) 0.0090
Positive 56 (21.5) 53 (32.9)
Unknownb 1 4

Histological lymph node
metastasis

Negative 120 (46.5) 49 (29.9) 0.0007
Positive 138 (53.5) 115 (70.1)
Unknownb 4 1

Peritoneal dissemination
Negative 246 (93.9) 151 (91.5) 0.3492
Positive 16 (6.1) 14 (8.5)

Liver metastasis
Negative 255 (97.3) 156 (94.5) 0.1404
Positive 7 (2.7) 9 (5.5)

Stage (UICC)
Ia 80 (30.5) 28 (17.0) 0.0089
Ib 25 (9.5) 12 (7.3)
II 39 (14.9) 29 (17.6)
IIIa 51 (19.5) 30 (18.2)
IIIb 25 (9.5) 23 (13.9)
IV 42 (16.1) 43 (26.0)

NS, no significant difference; figures in parentheses are percentages; 
amean ± standard deviation; b unknown and specific cases were excluded
from statistical analysis.
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Figure 2 Survival curves for patients with p53-negative or p53-positive
gastric cancers. When the deaths were considered as gastric cancer-related,
the patients with p53-positive tumours (n = 165) had a shorter survival time
than did those with p53-negative tumours (n = 262) (P = 0.0002). Solid line,
p53-negative patients; light line, p53-positive patients

Figure 3 Survival curves for patients with p53-negative or p53-positive
gastric cancers in each node-negative and node-positive group. (A) There
was no difference between p53-negative (n = 120) and p53-positive patients
(n = 49) for the node-negative group (P = 0.9583). (B) Survival time for
p53-positive patients (n = 115) was shorter than for p53-negative patients
(n = 138) in those in the node-positive group (P = 0.0060). Solid line,
p53-negative patients; light line, p53-positive patients

Table 2 Surgical management of patients with p53-negative or p53-positive
gastric cancer

Variable p53 negative p53 positive P-value
(n = 262) (n = 165)

Operative procedure
Partial 151 (57.9) 68 (41.7) 0.0012
Total 110 (42.1) 95 (58.3)
Unknowna 1 2

Lymph node dissection
D0 and D1 60 (22.9) 51 (30.9) 0.0662
D2 and D3 202 (77.1) 114 (69.1)

Curability
Curability A, B 204 (78.5) 106 (64.2) 0.0030
Curability C 56 (21.5) 59 (35.8)

NS, no significant difference; figures in parentheses are percentages;
aunknown cases were excluded from statistical analysis.
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Table 3 Five-year survival rate for patients with p53-negative or-positive
gastric cancer in the subgroup for each clinicopathological factor

5-year survival rate (%)

Variable p53 negative p53 positive P-valuea

Tumour size
< 5 cm 84.4 78.5 0.1228
5 cm 42.2 23.1 0.0155

Serosal invasion
Negative 94.5 97.0 0.0592
Positive 42.3 28.7 0.0027

Lymphatic invasion
Negative 79.4 72.5 0.2798
Positive 43.2 24.2 0.0039

Vascular invasion
Negative 67.4 54.2 0.0220
Positive 42.7 24.5 0.0910

Lymph node metastasis
Negative 92.7 91.4 0.9580
Positive 38.0 23.3 0.0060

Operative curability
Curability A, B 76.3 64.5 0.0284
Curability C 9.1 6.1 0.3404

NS, no significant difference; aP-values for the Mantel–Cox test.

Table 4 Recurrence after curative resection of curability A and B for
patients with p53-negative or p53-positive gastric cancer

Recurrence p53 negative p53 positive
(n = 204) (n = 106)

Without recurrence 165 (80.9) 77 (72.6)

With recurrence 39 (19.1) 29 (27.4)
Peritoneum 9 9
Liver 12 7
Lung 5 5
Bone 2 1
Brain 3 2
Local 6 4
Lymph node 4 3
Unknown 13 8

Figures in parentheses are percentages.

Table 5 Cox regression analysis for patients with node-positive gastric
cancer

Explanatory variable P-value Relative risk
(observed value) (95% confidence interval)

Tumour size 0.0001 1.1147
(per cm) (1.0693–1.1620)

Serosal invasion 0.0107 2.1984
(none, present) (1.4626–3.3042)

Venous invasion 0.0402 1.4878
(none, present) (1.0654–2.0777)

p53 overexpression 0.0486 1.3803
(none, present) (1.0034–1.8787)
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