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Prognostic impact of HER-Wneu gene copy number 
determination by fluorescence in situ hybridisation (FISH) 
versus immunohistochemicaiiy detected overexpression in 
node positive primary breast cancer 

H. Bojar’, C. Bente’, K. Martin’, K. Struse’, C. SchmooP, W. Sauerbre?, 
M. SchumacheP. For the German Breast Cancer Study Group (GBSG); 
‘Dept. of Chemical Oncology HHU Dijsse/doff; ‘Institute of Medical 
Biometry and Informatics, University of Freiburg, Germany 

Purpose: The prognostic impact of HER2/neu membrane staining in CMF- 
treated node-positive breast cancer patients is discussed in the literature. 
FISH represents the latest methodological approach to HER-2/neu copy 
number quantification in interphase nuclei. We compare the prognostic 
impact of both techniques on disease-free (DFS) and overall survival (OS). 

Methods: A total of 205 node-positive breast cancer patients were drawn 
from the GBSG trials 2 and 3. After mastectomy all patients received 3 or 
6 cycles of CMF (subgroups additionally Tamoxifen or radiotherapy). The 
median follow-up was more than 8 years. A unique sequence probe (On- 
car) was used for amplification analysis. Overexpression was determined 
immunohistochemically. 

Results: The impact of HEFQ/neu copy number seemed to exhibit 
characteristics of a discontinuous function leading to a dichotomization 
based on a threshold of > = 8 copies for amplification. An amplification 
was found in 29% of cases, an overexpression in 23%. amplification and 
overexpression were strongly correlated (r = 0.72). However, a discrepancy 
was observed in 11% for amplification without overexpression and 12% 
vice versa. In univariate analysis both membrane staining and amplification 
showed a highly significant effect for DFS and OS. In an unadjusted 
bivariate analysis, membrane staining was the dominating factor for both 
criteria (RR - 2.0). Amplification showed a non-significant tendency (RR 
- 1.5). Adjustment for standard prognostic factors (tumor size, grade, 
age, number of positive nodes, estrogen receptor, progesterone receptor) 
resulted in a slight reduction of the estimated effects. Interestingly, analysis 
of amplification in the absence of overexpression might provide additional 
information regarding both DFS and OS. 

Conclusion: In CMF-treated node-positive patients HER-2/neu amplifi- 
cation as well as membrane staining exhibited prognostic impact on DFS 
and OS. The additional value of amplification after inclusion of membrane 
staining in the model remains to be further clarified in a larger study. 
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Lack of correlation between c-erbE2 overexpression and 
the effect of dose-intensification of adjuvant chemotherapy 
in high-risk breast cancer patients 

C. Thomssen’, M. Untch’, G. Konecnys, A. Lebeau3, P. Dettmafl, 
0. SattIers, W. Kuhn5, S. Kahleff, H. Heppa, H. Graeffs, F. Janicke’ 
Departments of OB/GYN and Pathology; ’ Universittitskrankenhaus 
EppendotiHamburg; 2,3Klinikum GroBhadern/LMlJ Mtinchen; 4,5Klinikum 
rechts d. Isar/Tu Miinchen, Germany 

Purpose: Overexpression of c-e&S-2 is discussed as a new and important 
prognostic and predictive factor in breast cancer. Within a prospective, 
randomised trial on dose-intense adjuvant chemotherapy, we have studied 
the significance of c-e&62 expression for the effect of dose-intensification 
in high-risk breast cancer patients. 

Methods: Patients (n = 182) with (10 tumor-infiltrated axillary lymph 
nodes or extranodal infiltration were randomly treated or by 4 dose-intense 
courses of EC 120/600 [mg/m2] q2wks plus G-CSF (HDI-EC), or four 
courses of EC 90/600 [mg/m2] q3wks, followed by 3 courses of CMF 
(ECXMF). Overexpression of c-erbB2 in the primary tumors was assessed 
by immunohistochemistry using the monoclonal antibody 365 (Oncogene 
Science). 

Results: In 118 evaluable patients, 28% showed an overexpression 
of c-e&62. During a median follow-up period of 27 months (mo.), 33 
recurrences occurred. Treated by EC/CMF, the median disease-free interval 
(DFS) was significantly worse in patients with overexpression of c-e&B2 
as compared to patients with no overexpression (31 vs 42 mo.; p = 0.04). 
A significant improvement of the DFS by dose-intensification (applying 
HDI-EC) could be achieved only in c-&6-2 negative tumors (46 vs 37 
mo., p = 0.04) while in patients with c-ebb-2 overexpression only a slight 
improvement was shown (33 vs 28 mo., p > 0.25). 

Conclusion: In c-erbB-2 negative tumors dose-intensification may result 
in a better effectiveness of adjuvant chemotherapy. Overcoming chemore- 
sistance by dose-intensification (applying HDI-EC) in patients with c-eti6-2 
overexpression may not be possible. 
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A study of molecular markers with potential prognostic and 
predictive value (c-erb b-2, ~53, cyciin Dl, MiBl, ER and 
PgR) in locally advanced breast cancer treated with 
neo-adjuvant dose intensive chemotherapy in an 
EORTC-NCIC-SAKK randomized phase ill study 

H. Bonnefoi’ , S. Diebold-Berger’ , A. Hamilton2, M. van de Vijver”, G. Mac 
Grogan”, L. Shepherd5, N. AmaraP, I. Raoust’, M. Drijkoninge@, 
P. Therasseg, M. Piccan’. ‘HGpitaux Universitaires de Gem&-e, Geneva, 
Switzerland; ‘Institut J. Bordet, Brussels; 8University Hospital Leuven; 
gEORTC Data Center, Brussels, Belgium: 3Het Nederlands Kanker 
Instituut, Amsterdam, The Netherlands; 4/nstitut Begonih, Bordeaux; 
7Centre Henri Becquerel, Rouen, France; 5NC/C Clinical 7iials Group, 
Kingston, Canada; 6Hospitais da Universidade, Coimbra, Portugal 

Patients and Methods: From 05/93 to 04/96, 448 patients with locally 
advanced breast cancer were randomized into a study comparing 2 an- 
thracycline based neoadjuvant regimens with dose-intensity (DI) in arm B 
(Epirubicin 120 mg/m* iv dl , Cyclophosphamide 830 mg/ma iv dl q 2w x 6 
and G-CSF: Filgrastim”) being twice DI in arm A (Canadian FEC dl, d8 x 
6 q 4w, without G-CSF). Locoregional therapy was flexible and tamoxifen 
was administered to all patients until progression. Paraffin-embedded tu- 
mour-biopsies taken prior to neo-adjuvant chemotherapy from 155 patients 
included in this study were collected and paraffin sections were analyzed for 
c-erbB-2, ~53, cyclinD1, MlBl, ER and PgR expression by immunohisto- 
chemistry. In the statistical modelling these markers were analyzed both as 
dichotomous and continuous variables using the Cox proportional-hazard 
model in the multivariate analysis. 

Results: Of the 155 patients 70 relapsed and 40 died. 

Univariate analysis 

PFS OS 

Multivariate analysis 

PFS OS 

p-value 

C-erbB-2 NS 

p-value p-value HR 95%CI p-value HR 95%CI 

NS 

P53 0.0001 0.0003 0.006 2.2 (l.rx3.6) 0.04 2 (1 .on-3.6) 
Cyclin Dl 0.0016 0.01 NS NS 
MIS1 NS 0.03 NS NS 
ER 0.0001 0.0001 0.001 0.4 (0.23AI.7) 0.001 0.2 (0.14.6) 

PSR 0.006 0.005 NS NS 

Discussion: In our study p53 accumulation and ER negativity are asso- 
ciated with a shorter PFS and OS. We have not been able to demonstrate 
any prognostic value for the other markers. We will present data regard- 
ing the predictive value of ~53 which has been proposed as a marker of 
chemoresistance in the literature. 
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Hereguiin and doxorubicin activate a p53 dependent 
pathway in cancer ceils whereas tax01 depends on activation 
of the MAP kinase pathway 

S. Bacus’, B. Kiffmeyer' , A. Gudkov”, K. Keyomarsi3. ‘Advanced Cellular 
Diagnostics, Inc.; “University of Illinois; swadsworth Center for 
Laboratories, USA 

Purpose: We investigated the activity of the differentiation factor Hereg- 
ulin/NDF which elevates tyrosine phosphorylation of its receptors erbB-3, 
erbB-4, and erbB-2 (through heterodimer formation) on breast cancer cells 
when treated with NDF alone or with combination of doxorubicin and taxoi. 

Methods: We used immunohistcchemistly staining combined with image 
analysis, western blot analysis and northern blot analysis to investigate ~53 
and the MAP kinase pathways after treating breast cancer cells with NDF. 

Results: We show that NDFlHRG up-regulates expression of ~53 and 
~21. The induction of p21 is further enhanced when cells are treated 
with both NDF/HRG chemotherapeutic agents (i.e. doxorubicin and taxol). 
The erbB mediated induction of p21 by NDF/HRG and doxorubicin is 
dependent on wild type ~53. Cellular killing and upregulation of ~21 by taxol 
was independent of ~53, but dependent of activation of the MAP kinase 
pathway. 

Conclusion: These observations suggest that the mechanism of cell 
killing by Tax01 is associated with activation of the MAP kinase pathway 
whereas doxorubicin cell killing depends on the ~53 pathway. 


