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Genetic testing for cancer predisposition: need and demand
Human cancers may follow exposure to
particular environmental factors, but it
is well established that cancer is, at the
cellular level, genetic in origin. Mut-
ations associated with initiation and
progression are usually acquired "som-
atic" events. However, occasionally one
of these genetic changes may be
inherited, or the cell is less capable of
repairing DNA, resulting in a pre-
disposition to cancer. Familial clus-
tering of common cancers presents
perhaps one ofthe biggest dilemmas for
health economists. While most cancers
are not susceptible to any accepted form
ofscreening, three ofthe sites most com-
monly involved include breast,' bowel,2
and ovary.3 While screening for these
cancers is not fully accepted, most can-
cer genetics clinics would offer screen-
ing to those at high risk. There is also
the prospect of preventive surgery for
some who choose this option. The last
year has seen major advances with the
cloning of the breast/ovarian sus-
ceptibility gene BRCA1,4 and four
genes predisposing to bowel and other
cancers.7 Up until this year it has only
been possible to offer a linkage diagnosis
in very few kindreds with breast and
ovarian cancer with sufficient evidence
of linkage to BRCA1 to make hetero-
geneity very unlikely.8 There are per-
haps only 20 such families in the UK,
which does not present a major prob-
lem. Even with the localisation of the
hereditary non-polyposis colon cancer
(HNPCC) genes,57 presymptomatic
linkage diagnosis will onlybe possible in
very few extra families. This is because
none ofthe genes contributes more than
50% ofHNPCC9'1 and there is as yetno
tumour phenotype which distinguishes
one from another. However, the ability
to detect mutations in even a small pro-
portion of those with hereditary pre-
disposition in the newly cloned genes
will have major implications.
At present the vast majority of work

in the cancer predisposition field, in-
cluding molecular genetic analysis and
cancer genetics clinics, is research fun-
ded. There is no immediate prospect, at
least in the UK, of a major injection of
government money to cope with the in-
evitable increase in demand. So who
should be offered tests and how should
these be done? Even the most en-
thusiastic population screener would
find it difficult to advocate offering a
BRCA1 mutation test to all people who
requested one. This would require a

massive expansion of laboratory ser-
vices as well as an impossible burden on
clinical services if any peri-test coun-
selling were to be offered. A more real-
istic approach might be to offer a test to
those with a family history of breast or
ovarian cancer. However, as 1 in 12
women develop breast cancer in their
lifetime in the UK many women will
have some degree of family history by
chance alone. Even ifone restricted ac-
cess to those with a more significant his-
tory there would potentially be a huge
demand. What will a positive ornegative
screen mean for someone? Those in the
general population without a family his-
tory would have less than 0-1% chance
of carrying a mutation in BRCA1.
Therefore a negative (normal) screen
would not reduce their risks of breast
cancer even if the screen were 100%
sensitive. Those with a first degree rel-
ative with breast cancer at 45 years of
age, having a 1 in 6 lifetime risk, would
not receive any real reduction in their
probability of developing the disease.
Even those with a strong family history
ofbreast and ovarian cancer and a 90%
sensitivity for mutation testing would
not have sufficient risk reduction to
cease other regular screening or pre-
ventive measures (D F Easton, personal
communication). It seems logical there-
fore only to offer a predictive testwhen a
mutation has been identified in a family
and has been shown to be disease caus-
ing. This will allow reassurance for those
who have not inherited the familymuta-
tion and allow informed risk estimates
of breast and ovarian cancer for those
with the mutation. Even the latter may
be difficult in a small nuclear family
where it would be difficult to assess
whether the mutation conferred a high
(85%) or low (30%) risk ofovarian can-
cer."I

In the main part, research labora-
tories will be testing those families or
affected people with a high probability
ofBRCA1 mutation. This could be be-
cause the family is linked to BRCA1,
has many cases ofbreast/ovarian cancer,
or that a person has developed either
disease at a young age or has a double
primary. Once a mutation has been
found this will usually be passed on to a
service laboratory for verification and to
allow a test to be offered to the extended
family. However, research money will
be temporary and provision now needs
to be made for the initial mutations to
be identified in the service laboratories.

Early indications are that around 60% of
women offered a BRCA1 test will take
up the option. This comes from our own
preliminary data from 75 people in five
families as well as from a population sur-
vey and a clinic survey. " If new tech-
niques, such as protein truncation testing
(PIT), identify a high proportion of
BRCA1 mutations (and early evidence
suggests they will), there would need to
be a considerable increase in the number
ofgenetic counsellors and clinicians able
to prepare at risk subjects sufficiently for
a predictive test. Given that mutations
are now being identified in the HNPCC
genes, and the BRCA2 gene" may soon
be cloned, there will have to be a major
injection of public money or a radical
change in the attitude ofthe fundingbod-
ies ifgenetic services will actually be able
to offer a test, or indeed to cope with the
consequences ofbeing able to do so.
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