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THIS ISSUE of the European Journal of Cancer contains a review 
on cathepsin D in breast cancer [l] by two basic scientists 
(pp. 1%24)and an original paper written by physicians and 
asking a practical question: “What to add to the number of 
metastatic nodes to select high risk early breast cancer pati- 
ents?” [2] (pp. 4 l-46). These two papers clearly illustrate the 
huge distance between an unchanged clinical practice and the 
explosion of new information provided by basic research. 
The issue of prognostic biological parameters is exemplary in 
this respect. 

The review by Westley and May on the biology of 
cathepsin D in cancer [l] is well documented and objective 
and there is little to add except two recent findings. We 
have recently proposed that cathepsin D overexpression might 
stimulate cell proliferation of micrometastasis in nude mice by 
inactivating a secreted growth inhibitor [3] rather than by 
facilitating evasion through basement membrane. Moreover, 
the double knock out of the cathepsin D gene in mice [4] has 
recently indicated that, contrary to other proteases, which are 
often redundant in their function, cathepsin D is unique at 
weaning in preventing apoptosis in thymus and epithelial cell 
renewal in the small intestine. The homozygous new born 
mice, which develop normally in utero, die at day 25 with small 
intestine necrosis and thymocyte apoptosis. By contrast, the 
half-life of bulk proteins was unaltered. One major function of 
cathepsin D may therefore be to provide essential growth 
factors for renewal of certain epithelial tissues and to facilitate 
interactions between epithelial cells and components of extra- 
cellular matrix [5] rather than to degrade proteins in lysosomes 
where other cathepsins can replace cathepsin D. 

Concerning the clinical significance of cathepsin D, the 
merit of the review by Westley and May is to integrate the 
different clinical studies performed independently from 1989 
to date and to draw tentative conclusions on the prognostic 
value of cathepsin D. The overall bad prognostic significance 
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of high cathepsin D levels, mostly in node positive patients, 
suggested in a 1992 review [6], now appears to be confirmed. 
Obviously, more prospective studies on a larger number of 
patients are required, mainly to define which markers are the 
best in a multiparametric study. 

I fully agree with the authors, as we pointed out previously 
[7], that one should not mix data obtained by well standard- 
ised and controlled cytosolic assays, which consistently indi- 
cate worse prognostic value for high cathepsin D tumour, 
with those obtained by immunohistochemistry using different 
antibodies without standardised quantification, which are tot- 
ally confusing. The discrepancy and confusion arise when 
these two methods of quantification are mixed. 

To return to the practical question of the physicians “What 
to add to the metastatic nodes . . .” [2]. Perrone and associates 
suggest in this issue (pp. 4146), adding only clinical and 
pathological parameters. Everyone would agree that node 
invasion and tumour size are two major prognostic indicators. 
The authors, however, seem to ignore all biochemical markers, 
understating that we do not need them at all. Oestrogen and 
progesterone receptor (ER and PR) assays, after at least one 
decade of debate and controversy [8,9], have nevertheless 
finally entered the clinical practice, mostly as first predictive 
markers of anti-oestrogen responsiveness. At this point, most 
physicians are confused by the increasing number of molecular 
parameters which are proposed and by conflicting results for 
the same marker. One reason for this confusion originates 
from mixing results obtained from reliable and non-reliable 
techniques (see above). Another reason originates from mix- 
ing the markers which have been only proposed as a hypothesis 
or on the basis of a small number of clinical studies dealing 
with a small number of patients, with the markers for which 
there has been a sufficient number of independent clinical 
studies. To reply to the practical question “What to add to the 
classical clinicopathological grading of the tumour” [2], I 
would propose that in 1996, rather than ignoring all new 
biological markers, we should really begin to perform at least 
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a partial molecular grading of the primary breast tumour at 
time of surgery. This staging can only be done once (contrary 
to circulating markers) and the information obtained will be 
useful to define a systemic treatment, either adjuvant or after 
relapse. Since not too many markers can be performed (lack 
of tissue and money), we should only select the more reliable 
markers that give biochemical, quantitative and objective 
information on three independent characteristics of the 
tumour: (1) its hormone responsiveness (ER, PR or PS,, 
2); its degree of proliferation (S-phase, or thymidine kinase, 
labelling index, K 67, etc.); and (3) its invasive capacity by 
assaying at least one protease (cathepsin D or urokinase) or 
one of its inhibitors (PAI- 1) [lo]. Cathepsin D and PAI- 1 are 
particularly convenient since they can be assayed in the same 
cytosolic extract as ER and PR which have entered clinical 
practice. 

This is not to propose that, in the future, other markers will 
not be shown to be as or more useful. For instance, the 
immunohistochemical assays of ~53, particularly in node 
negative patients, and of Neu-ErbB,, in predicting resistance 
to chemotherapy, appear to be most promising. In fact, clinical 
oncologists not only need reliable prognostic markers, gener- 
ally useful in node negative tumours, but also need predictive 
markers to determine which adjuvant treatment will be useful 
and efficient in both node negative and positive tumours. In 
this respect, cathepsin D may be a marker of responsiveness 
to anti-oestrogen therapy [ 1 I], even though not correlated to 
the ER. More prospective studies on a greater number of 
patients, taking into account the type of adjuvant therapy, are 
needed to specify whether or not high cathepsin D is associ- 
ated with resistance to the classical chemotherapy, which may 
explain its higher prognostic value in node positive patients in 
some of the studies. In the meantime, in order to stage the 
prognosis of breast cancer, it seems timely to begin using a 
few reliable and independent molecular markers which are 
available rather than no marker at all. 
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