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Assessing risk 

Risk assessment for breast cancer can take place on two 
different levels. In healthy women, it refers to establishing 
the risk of developing breast cancer within the next few 
year(s). In patients, it refers to the risk of developing 
a recurrence after treatment, i.e. the ability to predict 
therapeutic failure. In both areas, major progress has been 
made in establishing the factors that contribute to or 
predict this risk, and this has already impacted upon the 
way in which we treat breast cancer. 

The past lo-15 years were witness to the identi- 
fication of several breast cancer susceptibility genes, 
mostly through linkage analysis in families followed by 
positional cloning. As mutations in these genes were 
identified in large families with multiple cases of early- 
onset breast cancer, the cancer risks conferred by these 
mutations are generally high, and their prevalence in the 
general population is very low (<O.Ol%). 

BRCAl and BRCA2 are the most well known of 
these genes, and the breast cancer risks conferred by 
mutations in these genes are now well established [1,2]. 
A female carrier of a BRCAI or BRCA2 mutation has an 
approximately 50-80% risk of developing breast cancer 
by the age 70 years. In addition, the risk of several other 
cancers also appears to be elevated, in particular the 
risk of ovarian cancer. There is also good evidence that 
these risk estimates depend on a woman’s reproductive 
history, oral contraceptive usage, position of the mutation 
in the gene, or genetic variation at other genes [3]. 
This makes an individual risk assessment in a BRCAI 
carrier extremely difficult. Nevertheless, it can be safely 
concluded that the breast cancer risk is high (e.g., >50% 
in a life time). 

It has been estimated that mutations in BRCAI 
and BRCAZ can explain only a small proportion of 
the overall excess familial risk seen among unselected 
cases and their relatives [4]. This has been taken as 
evidence that other breast cancer susceptibility genes 
still remain to be identified. Several genetic models 
have been proposed to explain this residual familial 
risk, ranging from a rare dominant, moderately penetrant 
gene, to a common, high penetrance, recessive gene [5]. 
Linkage to a third major breast cancer gene (BRCA3) 
has thus far not been decisively claimed, although it 
should be emphasised that detecting linkage in the 
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presence of locus heterogeneity will require a large 
set of families (>200) to exclude the possibility that 
BRCAS is capable of explaining a small proportion of 
families. 

Another genetic model receiving increasingly more 
attention is one in which several common, low penetrance 
genes with multiplicative effects on risk may account 
for the residual non-BRCAlR familial aggregation. Using 
data from a population-based series of individuals with 
breast cancer, a log-normal distribution of genetic risk 
in the population that is sufficiently wide to provide 
useful discrimination of high- and low-risk groups, has 
been derived [6]. Assuming all of the susceptibility 
factors could be identified, the half of the population at 
the highest risk would account for 88% of all affected 
individuals. Of course, not all the factors constituting 
the risk profile will be genetic, but these results suggest 
that it will eventually be possible to identify individuals 
as susceptible by their genotype profile and to prevent 
disease by targeting interventions to those ‘at risk’. Breast 
cancer incidence data on twins, the contralateral breast 
and on first-degree relatives of patients also suggests 
that most breast cancer occurs in a minority of women 
susceptible women [7]. 

The biggest immediate challenge now is two-fold: 
1) to identify the genetic factors that compose the risk 
profile, and 2) to design cost-effective, non-invasive, 
preventive interventions. Without the latter, population- 
based gene testing for breast cancer risk assessment 
will never be acceptable, although knowing all the 
breast cancer risk genes will be interesting from a 
pharmacogenetic standpoint. 

At the level of prognosis, much progress has been 
made by the use of gene expression profiling of breast 
tumours on microarrays. This has revealed combina- 
tions of gene expression that predict the metastatic 
potential of the tumour. In one study, this expression 
profile strongly outcompeted lymph node status as a 
prognostic indicator [8] (see also the abstract by Van 
de Vijver et al at this meeting). However, further 
work is required to establish whether this technology 
measures metastatic capability or response to therapy. 
Nonetheless, it is clear that it will have a profound 
impact on breast cancer treatment, in that it will allow 
a more personalised evaluation of the different treatment 
options. 
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Management of high-risk patients 

It is presently not clear whether or not breast cancer in 
high-risk women has a different prognosis [9]. Hence, 
breast cancer in BRCAlR carriers is treated in the same 
way as sporadic breast cancer of the same grade and 
stage. Depending on the age of the patient, prophylactic 
surgery of the other breast may be considered, since the 
risk of contralateral breast cancer is very high in these 
patients. 

For healthy carriers, the situation is more difficult. 
The most definitive risk reduction is accomplished by 
bilateral prophylactic surgery [lo], but the uptake of this 
type of prevention is low in many countries, despite 
overall good cosmetic results after breast reconstruction. 
Chemoprevention by tamoxifen, although effective to 
some extent in preventing sporadic breast cancer, does 
not seem to have a major effect in BRCA carriers [I I], 
although larger studies are needed. The efficacy of 
standard mammography to detect breast cancer at early 
stages and reduce breast cancer mortality is largely 
unknown in this group of women. Magnetic resonance 
imaging (MRI) might increase the effectiveness of screen- 
ing in women with a familial or genetic predisposition, 
and trials to establish the efficacy of MRI compared with 
mammography, cost-effectiveness of regular screening 
and quality of life during surveillance are underway. 
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