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Summary The present study investigated the interaction between c-erbB2 overexpression and the response to first-line endocrine therapy in
patients with advanced breast cancer. The primary tumours of 241 patients who were treated at first relapse with endocrine therapy were
assessed for overexpression of c-erbB2 by immunohistochemistry. c-erbB2 was overexpressed in 76 (32%) of primary breast cancers and did
not correlate with any other prognostic factor. The overall response to treatment and time to progression were significantly lower in patients
with c-erbB2-positive tumours compared to those that were c-erbB2-negative (38% vs 56%, P = 0.02; and 4.1 months vs 8.7 months,
P < 0.001, respectively). In multivariate analysis, c-erbB2 status was the most significant predictive factor for a short time to progression
(P = 0.0009). In patients with ER-positive primary tumours treated at relapse with tamoxifen (n = 170), overexpression of c-erbB2 was
associated with a significantly shorter time to progression (5.5 months vs 11.2 months, P < 0.001). In conclusion, overexpression of c-erbB2
in the primary tumour is an independent marker of relative resistance to first-line endocrine therapy in patients with advanced breast cancer.
In patients with ER-positive primary tumours, the overexpression of c-erbB2 defines a subgroup less likely to respond to endocrine therapy.
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Table 1 Characteristics of patients with c-erbB2-negative or c-erbB2-
positive primary tumours

c-erb-B2-negative c-erb-B2-positive
(n = 165) (n = 76)

Age
Median 53 54
Minimum 21 25
Maximum 84 76

n % n %
Menstrual status

Pre 64 39 25 33
Peri 36 22 12 16
Post 63 38 36 47
Uncertain 3 1 2 3
Pregnant/lactating 1 1

Tumour size
≤ 2 cm 32 20 17 24
> 2 cm and ≤5 cm 112 68 47 65
> 5 cm 20 12 8 11
Unknown 1 4

Stage
Operable, node negative 51 31 19 25
Operable, node positive 111 67 56 74
Operable, node unknown 3 2 1 1

Histological type and grade
Ductal grade I 2 1 1 1
Ductal grade II 82 50 32 42
Ductal grade III 51 31 29 38
Lobular 23 14 7 8
Other 7 4 8 11

ER status
≤ 10 fmole/mg 33 20 19 25
> 10 fmole/mg 132 80 57 75

PR status
≤ 10 fmole/mg 56 39 34 52
> 10 fmole/mg 89 61 32 49
Unknown 20 10

Adjuvant treatment
None 122 74 53 70
Chemotherapy 43 26 23 30

Table 2 Overall response rate following first line endocrine treatment

By c-erbB2 status
CR/PR/SD PD

c-erbB2-negative 92/165 (56%) 73/165 (44%)
c-erbB2-positive 29/76 (38%) 47/76 (62%)

χ2 = 5.76, df = 1, P = 0.02

By ER status
CR/PR/SD PD

ER-negative 10/52 (19%) 42/52 (81%)
ER-positive 111/189 (58%) 78/189 (42%)

χ2 = 23.9, df = 1, P < 0.0001

Overall response rate was defined as complete response (CR), partial
response (PR) or stable disease (SD) of more than 6 months duration. All
other responses were classified as progressive disease (PD). df, ER,
oestrogen receptor.
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Table 3 Overall response rate by ER and c-erbB2 status

ER-positive ER-negative

c-erb-B2-positive 15/57 (24%) 1/19 (5%)
c-erb-B2-negative 85/132 (64%) 8/33 (24%)

Overall response rate was defined as complete response (CR), partial
response (PR) or stable disease of more than 6 months duration (SD). There
is a significant difference in overall response rate between ER-positive–
c-erbB2-positive and ER-positive–c-erbB2-negative cases (P = 0.05). There
is no difference between the ER-negative cases when divided by c-erbB2
status (P = 0.29). ER, oestrogen receptor.
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Figure 1 Time to progression by c-erbB2 status
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Figure 2 Time to progression by c-erbB2 status. ER-positive patients treated with tamoxifen

Table 4 Cox model analysis of time to progression

Univariate Multivariate

Variable χ2 P-value R.R.a 95% C.I.b χ2 P-value R.R.a 95% C.I.b

c-erbB2c 11.40 0.007 1.69 1.26–2.26 11.08 0.009 1.69 1.25–2.29
Age 6.48 0.009 1.02 1.00–1.03 0.08 0.78 1.00 0.98–1.02
Menstrual statusd 8.88 0.003 1.50 1.15–1.97 7.89 0.005 1.48 1.12–1.95
Tumour size 0.46 0.50 1.03 0.95–1.12 0.05 0.83 1.01 0.93–1.10
Stagee 0.44 0.51 1.10 0.83–1.47 0.39 0.53 1.11 0.80–1.53
Histologyf 12.45 0.0004 1.65 1.25–2.16 9.42 0.002 1.54 1.17–2.03
ER statusg 11.60 0.0007 1.82 1.32–2.52 7.85 0.005 1.64 1.18–2.29
Adjuvant treatmenth 3.40 0.07 1.33 0.99–1.79 1.34 0.25 1.20 0.88–1.63

aRelative risk; b95% confidence intervals; cNegative v positive status; dPre- vs post-menopausal; eStage I v stage II disease; fGrade I v Grade II v Grade III;
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        
         








       
       



         




   
 

       
         

  

  


        


         





          

      
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         
       
      P     

      

           


        
     
P 


 

          
        

         

        


     

         
       


        



         

         
       




   

         


       





       
         



           
        
       
      
        
         

         
© Cancer Research Campaign 1999



c-erbB2 and endocrine therapy in breast cancer 1225






        


       
      
        




         

         
        
       
        
       

         
       

         


REFERENCES




J Clin Oncol 10






J Clin Oncol 16



Br J
Cancer 72



Br J Cancer 58



Eur J Cancer 34





J Clin Oncol 14


Breast Cancer
Res Treat 24



Gene 159



Cancer Lett 81



© Cancer Research Campaign 1999

J Clin Oncol 14





Br J Cancer 75




J Natl Cancer Inst 84


J Clin Oncol 14




Science 230




Clin Cancer Res 4


Aust NZ J Surg 54



Br J Cancer 63





J Clin Oncol 10


Cancer
39



EMBO J 15


Ann Oncol 4


Semin Cancer Biol 1


Steroid Receptor
Assays in Breast Tumours: Methodological and Clinical Aspects



Cancer
Treat Rev 19SB



J Clin Oncol 14




J Clin Oncol 10



J Clin Oncol 13



Cancer 43



Clin Cancer Res 3


J Natl Cancer Inst 5





Hum Pathol 27



Oncogene 10
British Journal of Cancer (1999) 79(7/8), 1220–1226



1226 SJ Houston et al




Cancer Res 53




J Clin
Oncol 15





J Clin Oncol 10


Cancer 46




Endocrinology 137



J Clin Oncol 16
British Journal of Cancer (1999) 79(7/8), 1220–1226


Science 235



Science 244




Breast Cancer Res Treat 46


Cancer 73



Breast Cancer Res Treat 42



Br J Cancer 65





J Clin Oncol 15
© Cancer Research Campaign 1999


	Overexpression of c-erbB2 is an independent marker of resistance to endocrine therapy in advanced breast cancer
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES


