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ABSTRACT  ABSTRACT  Demand for clinical services for breast cancer fam-
ilies has grown enormously in recent years. Much attention
has focused on high penetrance “breast cancer gene” muta-
tions but these are rare and, overall, a more substantial con-
tribution to the genetic component in breast cancer etiology
comes, almost certainly, from common low penetrance muta-
tions or polymorphisms in genes that have yet to be identified.
In offering services for breast cancer families, there should be
open acknowledgement of the high degree of uncertainty sur-
rounding current practice – risk evaluation for any individual

family member, the role of environmental factors interacting
with genetic predisposition and the value of any particular
screening or intervention protocol. Nevertheless, evidence is
accruing that most women derive psychological benefit from
enrolment in a familial cancer programme and that regular
clinical/mammographic screening for those at increased risk
is effective in detecting very early-stage tumours, even in
young women. It is essential that prospective audit of the out-
come of such programmes continues, including careful mea-
sure of their cost-effectiveness. Advances in molecular tech-
nology, leading to an increased rate of detection of causal
mutations among breast cancer families will help to concen-
trate resources on those at highest risk but will highlight
important ethical questions relating to confidentiality, duty of
care and possible discrimination against mutations-carriers. If
the effects of clinical and laboratory services for cancer fami-
lies are shown clearly to be beneficial, it is likely that some of
these ethical issues will become less contentious.

Key words  breast cancer families, clinical services, risk assess-
ment, ethics, economics

BACKGROUND  BACKGROUND  The more we look for familial breast cancer,
the more we find it. Nevertheless, specific clinical provision in
terms of counselling, risk assessment, screening and molecu-
lar genetic diagnostic services for women who believe them-
selves to be at increased risk of the disease is still rudimentary,
at best, in most countries (1-2). Many affected families have
long suspected that genetic factors can play a major part in
breast cancer susceptibility and clear evidence to support this
view has accumulated in the medical literature over the past
century and a half (3-4). Yet it was only with the development
of techniques for identification of disease genes (i.e. within
the past two decades) that the issue of hereditary predisposi-
tion to common cancers entered the realm of widespread
public concern. Now the popular media regularly carry fea-
tures about families affected by breast or other cancers and
the demand for appropriate services has grown explosively. 

EPIDEMIOLOGY AND THE SPECIFICATION OF RISK  EPIDEMIOLOGY AND THE SPECIFICATION OF RISK  Very few fam-
ilies present such incontrovertible evidence of the heritability
of breast cancer as that reported by Paul Broca (3) (Figure 1).
Much more commonly, we find an apparent excess of affect-
ed close relatives of breast cancer patients, particularly when
the disease has presented at an early age. Systematic studies
of consecutive series of patients yield a positive family history
in some five percent of cases (5). However there are caveats.
First, the taking of family histories is notoriously error-prone,
even when considerable effort is applied. In a twin study,
where one twin had breast cancer, the affected twin reported
fifty percent more relatives with breast cancer than her unaf-
fected sister (6). Second, the definition of what constitutes a
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positive family history is somewhat arbitrary. The figure of
five percent may therefore be an under- or an over-estimate.
Third, in very many multi-case breast cancer families the pat-
tern of inheritance of a putative susceptibility gene is not con-
sistent with simple Mendelian concepts (Figures 2a and 2b),
requiring allowance for unaffected carriers (female as well as
male). Fourth, because breast cancer is a relatively common
disease, affecting up to ten percent of the female population
of developed western countries, it is inevitable that many ex-
tensive families will include one or more sporadic cases which
may be indistinguishable from those attributable to a genetic
predisposition. Finally, the families that have proved of great-
est value for defining the genetic basis of familial breast can-
cer and for locating the relevant genes are, by definition, un-
usual. They are large, well documented, accessible, and include
substantial numbers of affected individuals. It is important to
remember that data, particularly numerical data, derived

from them may not extrapolate directly to the more typical
families that constitute the bulk of cancer genetics practice.

Despite these caveats, the effort that has gone into many
large scale studies of the genetic epidemiology of breast can-
cer has been richly rewarded and more recent molecular find-
ings have upheld their principal conclusions. The original epi-
demiological surveys were of four main types (Table 1). They
drew on collections of multi-case families, on National regis-
tration data, on case-control cohorts of women whose health
records were scrutinised in relation to the use of steroid hor-
mones (mainly the contraceptive “pill”) and on a massive vol-
unteer cohort of American nurses. This last study is the only
one with an exclusively prospective design but it records fam-
ily history data for the maternal lineage only and thus can pro-

Table 1. Epidemiological approaches to hereditary element in breast cancer

Segregation analysis in collections of multi-case families: e.g. from Denmark 
and the USA (7-9)

Studies based on national registries or geographically defined populations e.g. from 
Iceland or the UK (10-11)

Case-control analysis of 5000 cases diagnosed under the age of 55 from the Cancer and
Steroid Hormone (“CASH”) study in the US (12)

Prospective study by interview/questionnaire of registered nurses in the US (13)

Table 2. Empirical relative risks of breast cancer, according to family history

Affected relatives Relative risk

1 first degree <45 2.2-3.8
1 first degree >45 1.4-1.6
1 first degree, bilateral ~5
2 or more first degree 2.5-8
2 or more second degree 1.5
1 or more first degree with ovarian cancer 1.3-1.9
1 male first degree 2.3 (female) 6.1 (male)
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Figure 1. Breast cancer family described
by Paul Broca (3) in 1866 



vide no estimates of possible breast cancer risk inherited via
the father.

The wide variety of epidemiological approaches has led to a
surprising uniformity of conclusions. It is inescapable that a
significant minority of breast cancers result from heritable fac -
tors behaving as autosomal Mendelian traits, most probably
with dominant expression and high, but limited, penetrance.
These tumours are characterised by early onset (often under
age 50) and, in many families, there is also a high incidence of
other cancers, notably ovarian
but, at least in some series,
also including prostate, large
bowel and uterine. From the
raw data, empirical risks for
women with particular types
of family history have been
calculated (Table 2).

What is precise to the statisti-
cian and the epidemiologist,
however, may not translate
into a straightforward message
for an individual family or an
individual woman presenting
for risk assessment and coun-
selling at a “family history clin-
ic”. One of the hardest tasks
of the counsellor – whether
he/she is a geneticist, breast
surgeon, general practitioner
or some other health care pro-
fessional – is to explain the
degree of uncertainty that
accompanies translation from
the general to the particular.
There have been several use-
ful studies of risk perception
and associated distress levels
among women attending
breast cancer family clinics
(17-24). Experience in all the
clinics participating in the
Demonstration Programme
confirms that considerable
time must be allocated to deal-
ing with these issues that may
need to be revisited repeatedly
during the years of follow-up
surveillance.

Rapid advances in the molec-
ular genetics of familial breast

cancer are leading to much more precise risk estimates for a
growing proportion of multi-case families but in most cen-
tres, at least for the immediate future, the majority of those
seeking advice cannot be offered predictive molecular test-
ing. Even when this option is available, uncertainties remain
about the advantages and disadvantages of proceeding with
the test, about the age-specific cancer risk associated with
any given germline mutation and the environmental or
genetic factors that may influence the development of breast,
ovarian, or other cancers. These uncertainties underlie most
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Figure 2. Two representative breast cancer families seen in South East Scotland clinics.  a Note one incidence of ovarian cancer (Ov) and
at least three unaffected obligate carriers of the cancer gene mutation in generation two, the mother of four unaffected sisters and the
grandmother of the individual with bilateral breast cancer (Brx2), in generation three, the mother of the bilateral case.  
b Note that this family was identified through two separate probands (arrowed) who did not know of their common ancestry. There is
at least one obligate carrier of the predisposing mutation in generation two, the mother of the individual affected at age 40. The patient
in generation three diagnosed at age 60 may have been a sporadic case, hence the carrier status of her mother is uncertain. There has
been transmission of the trait through two males, one of whom (generation two) had both stomach and prostate cancer. The other
(generation three) had pancreatic cancer. He had a brother with prostate cancer whose carrier status is unknown.
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of the social, economic and ethical issues that need to be
addressed. 

The teasing apart of social, economic and ethical problems is,
admittedly, an artificial exercise and indeed they are closely
interwoven with technical developments – the changing “art
of the possible” – nevertheless, for the sake of clarity a num-
ber of specific issues will be examined under distinct headings.

HOW CAN WE ASSESS RISK FOR AN INDIVIDUAL FAMILY MEMBER?  HOW CAN WE ASSESS RISK FOR AN INDIVIDUAL FAMILY MEMBER?  There
are three questions to be addressed in making the calculation:
1. What is the chance that there is a mutant gene in this family
predisposing to breast cancer? 2. What is the chance that this
particular family member carries that mutation? 3. What is the
risk (lifetime, or over a given period) of breast cancer for a car-
rier of that mutation?

In general, the first two questions pose little difficulty. Where
there are multiple affected relatives, particularly if they have
been affected at an early age, it becomes virtually certain that a
mutant gene is responsible. For smaller kindred, age at onset
and closeness of relationship between the affected individuals
are important considerations and charts of the type shown in
Figure 3 are helpful in calculating the probability of an under-
lying genetic explanation for the observed pattern. The position
of the individual family member in the family tree allows a
straightforward calculation of the prior probability of being a
mutation carrier but an adjustment then must be made for cur-
rent age, based on the concept of residual risk that diminishes
with time. A woman of seventy-five who is free of any cancer is
considered unlikely to be carrying a mutant breast cancer gene,
even if she has many affected first degree female relatives. This
revision of the prior probability is particularly important in esti-
mating risks to the daughters of that woman and the principle
obviously applies also in reverse. Thus if, within a multi-case
family, a potential mutation carrier died very young from unre-
lated causes, she cannot be classified as unaffected for the pur-
poses of calculating her daughters risks.

The diminution with time in risk of being a carrier depends on
the estimate of penetrance of the cancer trait and views on that
subject are undergoing continuous revision. While this has a
measurable effect on our calculation of the answer to question
2., it is crucial to question 3. Furthermore, there is the issue of
what determines penetrance. If this is entirely a matter of
chance, then by accumulating data on large numbers of fami-
lies, we should be able to arrive at a reliable mean figure. There
is, however, at least the suspicion that for BRCA1, BRCA2,
ATM and p53, the precise nature and position of the mutation
may affect both penetrance and the pattern of cancers in carri-
ers (27-30). Whether these findings should influence advice
given to carriers of known mutations is still a matter of contro-
versy and, in any event, for most women currently attending

breast cancer family clinics, no mutation has yet been identified
in their family. The past history of their own family therefore
remains the best basis for an individualised estimate of pene-
trance. This practice is supported by data from Icelandic fami-
lies who carry the same BRCA2 mutation but who show signif-
icant inter-family differences in cancer pattern, implying per-
haps the operation of unidentified modifying genes (31).

Past history, however, may not be an adequate guide to future
events. Another controversial area is the interaction of genetic

Proportion of breast cancer attributable to a single predisposing gene,
according to age at diagnosis and whether or not there is another affect -

ed first-degree relative

Figure 3. Charts to assist individual breast cancer risk assessment.  a Lifetime risk for
women with one first-degree relative affected at a given age: note that the residual lifetime
risk for the unaffected relative declines with advancing age (25).  b Proportion of cases
due to a single gene: the lower curve refers to single cases of breast cancer presenting at
different ages while the upper curve refers to pairs of affected sisters presenting at dif -
ferent mean ages (26). 
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and environmental factors in breast cancer risk. In a number
of families for which data are available over several genera-
tions, the age of onset of cancer seems to be declining and its
frequency increasing (32-33). It is difficult to know to what
extent this apparent trend can be explained by selection bias.
If it is real, can it be attributed to the same environmental fac-
tors that seem to account for the rising incidence of breast
cancer in most western populations? This, of course, is an im-
portant question not only in the context of risk assessment
but, more importantly, in relation to the advice that may be
given to family members about measures that they can take to
minimise their own risk. At present the evidence is simply
insufficient to be certain whether reproductive history, breast-
feeding, use of oral contraceptives or HRT, diet, alcohol con-
sumption or any other component of “lifestyle” materially
influences the cancer risk for carriers of breast cancer gene
mutations (34-35). Data from North America do seem to indi-
cate that where there is a family history of breast and ovarian
cancer, risk of the latter is substantially reduced among users
of oral contraceptives though whether this is accompanied by
an increase in risk of beast cancer remains uncertain (36-37).
A similar study suggests that for carriers of BRCA1 muta-
tions, childbearing may actually increase, rather than reduce,
the risk of breast cancer (38).

WHAT IS THE VALUE OF ANY INTERVENTION IN THE MANAGEMENT OFWHAT IS THE VALUE OF ANY INTERVENTION IN THE MANAGEMENT OF

BREAST CANCER FAMILIES?  BREAST CANCER FAMILIES?  At one extreme, the view is sometimes
expressed that providing a service for breast cancer families
does more harm than good since it simply draws attention to
a problem for which there is no solution and hence adds to
pre-existing anxiety. Aside from the observation that the de-
mand for such services comes from the families themselves,
that attitude can be countered by direct measurement of the
effects of cancer family clinics, showing that psychological dis-
tress is reduced rather than increased by attendance (24, 39-40).
However, most clinicians involved in this field would hope to
offer something more than a sympathetic ear and an explana-
tion of the principles of genetics. The management most com-
monly deployed is screening and evidence is accruing from
several centres that a combination of regular clinical exami -
nation by an experienced professional and high quality mam-
mography does result in detection of “early” breast cancers
which carry good prognostic indicators (41-45). This Demon-
stration Programme has contributed substantially to the gath-
ering and collation of this kind of information (46). Follow-up
data, though still limited, appear to confirm the expectation
of a good outcome from conventional surgical management
of screen-detected tumours (44-46). 

Most centres offer annual screening to women judged to be at
20% lifetime risk of breast cancer (or around 2.5 times the
population risk), starting at age 35 or five years earlier than
the age at diagnosis of the youngest affected relative. Mammo-

graphy may be confined to alternate years until age 40 because
of concerns about radiation exposure and in some clinics only
the first (baseline) mammogram requires two views, subse-
quent examinations depending on a single oblique film of
each breast. In both respects, however, practices vary and
only prolonged follow-up will determine the optimal policy.
Tumour detection rates appear to range from 4 to 8 per thou-
sand examinations, which is comparable to the outcome of
large-scale mammographic screening programmes for unse-
lected women over 50 years of age (47). The findings suggest,
however, that mammography alone (i.e. without expert clini-
cal examination) would miss a substantial proportion of tu-
mours in these younger women (44-46). 

The question of when to stop intensive screening is a difficult
one. In many breast cancer families there are examples of
women who were diagnosed in their fifties or even later and
this is entirely consistent with new data on lifetime pene-
trance of BRCA1 and 2 mutations. If a woman is known to be
a mutation carrier, few clinicians would be happy to stop spe-
cific screening at age 50 (transferring her to a routine national
breast screening programme if that exists). If her mutation
status is unknown, the choice is less clear and, pragmatically,
the policy adopted may depend on the number of older onset
cases previously recorded in her family. A compromise that is
available in many centres in the UK is to arrange an extra
mammogram midway between the three yearly examinations
offered under the National breast screening programme, from
age fifty, and to carry out physical examination at the same
eighteen month intervals. 

Magnetic resonance imaging as an alternative to mammogra-
phy is currently too expensive and too labour intensive to be
a serious option in routine clinical practice but its value for
women at increased risk is being assessed in a UK trial. Other
developments in breast imaging are also being followed with
great interest and technological advances could have a major
impact in this field within the next decade.

Chemoprophylaxis has obvious attractions and, based on the
observation that adjuvant tamoxifen reduces the risk of a sec-
ond primary breast cancer by some thirty percent, trials of its
efficacy in primary prevention have been undertaken in the
USA, the UK and Italy. The first of these has been stopped
because interim analysis showed a substantial benefit from
tamoxifen (48), however, this has not been supported by pro-
visional findings from the other two trials (49-50). The three
differed in eligibility criteria, and hence in the representation,
among participants, of young women who might be at in-
creased genetic risk. The UK and Italian trials are continuing
and a clearer picture may emerge with longer follow-up. In
the meantime, new steroidal and non-steroidal oestrogen
antagonists are coming on the market. They may offer at least
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theoretical advantages over tamoxifen, not least if they lack
the tissue-specific agonist effect that confers some increased
risk of endometrial cancer.

Prophylactic bilateral mastectomy is a highly emotive topic.
Many women do not wish to contemplate this even if they
know that they carry a high-risk mutation. On the other hand,
a few women are so concerned about their possible risk that
they press for surgery without a definitive genetic test. Atti-
tudes must be determined by many factors, including social
norms (the Demonstration Programme has revealed striking
differences between countries in the demand for prophylactic
surgery) and the individual experience of breast cancer
among close relatives. The decision to proceed or not should
clearly be based on full discussion of all aspects of the genetic
risk and the nature of the surgical procedure itself. Where,
after appropriate counselling, a woman does decide to undergo
total mastectomy (with or without reconstruction) the proce-
dure has a very high success rate in terms of patient satisfac -
tion and data from a large North American series suggest
that, when carried out by experienced specialist surgeons, it
confers a substantial degree of protection against future
development of cancer (51) – perhaps as high as 90%.

Occasionally, cases arise of women who fabricate a family his-
tory of breast cancer in a bizarre attempt to secure prophy-
lactic mastectomy for themselves or even for a relative (52).
This variant of Munchausen syndrome serves as a reminder of
the importance of verifying and extending the reported histo-
ry as the first step in risk assessment and management.

Prophylactic oophorectomy is considered much more fre-
quently, usually in the context of a family history of ovarian
– with or without breast – cancer. Though it is a less radical ope-
ration, its protective value is currently uncertain. A proportion
of patients develop what appears to be primary carcinoma of
the peritoneal epithelium after oophorectomy and it is not clear
whether these tumours arise from seedlings of cancer from a
microscopic ovarian primary that had already spread or whether
cancer susceptibility applies, in some measure, to the whole of
the peritoneum (53-54). If the former explanation is correct
then there would be a case for early oophorectomy in those at
high risk but that raises the vexed question of hormone replace-
ment to counter the symptoms of an induced menopause and
the effect of HRT on breast cancer risk. It has been argued that
oophorectomy itself is likely to reduce the risk of breast cancer
while HRT might tend to reverse that benefit, but not comp-
letely. The only study to address this question specifically indi-
cates that, for carriers of BRCA1 mutations, the protective value
– against breast cancer – of prophylactic oophorectomy carried
out between the ages of forty and fifty (premenopausally), is
substantial (up to 50% reduction over the next ten years) and
that this protection is not negated by use of HRT (55). 

ECONOMIC ISSUES  ECONOMIC ISSUES  It may seem indelicate to introduce finan-
cial considerations into a discussion of what are, after all,
matters of life and death. Nevertheless, since all health care
provision has to be funded from somewhere, it is a reasonable
expectation that those promoting any particular development
should consider its cost-effectiveness. This, of course, involves
much more than the gains and losses in terms of hard cash.
Few would argue that a reduction in morbidity and mortality
from breast cancer would be a major social gain and that this
applies particularly to young women who may be raising
children and/or making significant contributions to the econ-
omy. As discussed above, the type of risk assessment and sur-
veillance programmes that are evolving in most European
countries seem to make a clinically measurable difference
and, according to the preliminary calculations from Norway,
they do so at modest cost, compared to many other health
care interventions (56). A critical question is whether the cost
per life year gained would alter substantially if the eligibility
criteria for breast cancer family services were changed. At
present, most centres adopt a cut-off that corresponds rough-
ly to a 20% lifetime risk of breast cancer but with further
experience, it may be possible to define a more “efficient”
policy. In fact, it is likely that the intensity of surveillance will
be adjusted to the precise level of risk.

This then raises the question of funding for molecular analy-
sis. Setting aside the issue of patent rights over BRCA1 and
BRCA2 (57), screening a given family for an unknown muta-
tion is likely to remain expensive for the foreseeable future.
At what point is this cost repaid by the reduction in numbers
of women who require annual clinical and mammographic
surveillance (i.e. through identification of non-carriers)?

Even more opaque (surprisingly) is the calculation of cost-
reduction through early detection of breast cancer. Although
it is self-evident that a stage I tumour with a high prospect of
cure from surgery (with or without adjuvant radiotherapy) is
much less expensive to treat than an advanced cancer that
may involve repeated surgery and/or radiotherapy, plus com-
plex investigations and multiple courses of chemotherapy.
Younger patients are, of course, prime candidates for the
most aggressive and expensive regimes. Yet the literature on
healthcare costs in these settings is very limited (58-60). 

There is a distinct absence of clear answers to most of the eco-
nomic questions posed. That is a true reflection of our re-
markable state of ignorance in such matters and underlines
the need for further serious research in this whole area.

ETHICAL ISSUESETHICAL ISSUES

WHAT IS INFORMED CONSENT?  WHAT IS INFORMED CONSENT?  Given that much clinical practice
in the field of familial breast cancer is still, in a sense, experi-
mental, it is right that people attending cancer family clinics



should be aware that we are gaining experience from them
and that this will lead to better-informed (and perhaps very
different) service provision in the future. Few, if any are upset
by this knowledge. Indeed, as in the case of many other genet-
ic disorders, the patients and their families are among the
most pro-active in supporting clinical research (61-62), all the
more reason for taking care not to exploit their enthusiasm by
making assumptions about what is acceptable in terms of data
gathering and investigation. 

It may seem obvious that identifying the mutation responsible
for the pattern of cancer in a given family will open the door
to more straightforward decision-making and, eventually per-
haps, to effective prevention and/or treatment. However, tak-
ing a blood sample with a view to mutation searching (even
from an affected member of the family in whom the predic-
tion of carrier status is quite clear cut) should be preceded by
a careful explanation of the possible implications for them
and their relatives and an opportunity for reflection, before
formal consent is obtained or the sample drawn. Practices in
this respect seem to vary widely in different centres and dif-
ferent countries. One of the tasks of the EC Demonstration
Programme on Clinical Services for Breast Cancer Families
will be to see whether a standard protocol for giving relevant
information and obtaining valid consent can be drawn up.

The issue is complicated by the fact that mutation searching
can be undertaken on archival tissue from deceased family
members. In some countries, the next of kin have no legal
rights over such tissues, or indeed over the medical records
after a patient’s death. This raises the possibility of identifica-
tion of a mutation in a given family before any of the living
members are even aware that a study is under way. Such a
situation is, at best, undesirable and, again, calls for the devel-
opment of a consensus on good practice whether or not it has
the force of law.

Once a mutation has been identified in a family, there is gen-
eral agreement that those members who know they may be at
risk should be offered counselling with a view to deciding
whether or not they will opt for pre-symptomatic genetic
testing (63). The presumption is that, at the end of the
counselling process they will be in a position to give informed
consent for the test (if that is their choice). However, given
the uncertainty about penetrance of the cancer trait and the
factors that influence it, the question arises do we really
know what a positive result means? If we do not, then how
can consent for the test be informed. Taking a step back-
wards, this dilemma applies even more strongly to the initial
mutation search. As a rule, permission is sought to search for
mutations in any potential breast cancer gene – including
those not currently known. There is rarely any time limit
placed on the duration of that permission. How can consent

be valid for a test that cannot even be envisaged at the time
of signing (64)? 

Of course this type of argument can be taken to ludicrous
extremes that would effectively stultify any clinical research
and would operate against the interests of patients. Medical
ethics can never be equated to a strict legal framework be-
cause the law reacts to events and cannot anticipate develop-
ments in science. In any event, medical genetics is full of hard
cases and these make bad laws. The best that we can hope for
is that health care professionals and patients will continue to
look closely at the ethical implications of new discoveries and,
together, will work out acceptable courses of action.

WHAT ARE THE LIMITS ON CONFIDENTIALITY?  WHAT ARE THE LIMITS ON CONFIDENTIALITY?  The practice of clinical
genetics obviously requires information about a given patient’s
blood relatives. Normally the initial source is the patient
him/herself and indeed the taking of a family history is routine
in many medical consultations. There is no serious suggestion
that this constitutes an invasion of the privacy of the third par-
ties (the relatives); yet if we seek to verify the reported illness-
es among relatives we immediately enter dangerous waters.
Privacy legislation, which varies in detail from country to coun-
try, rightly protects the medical records of any patient and, in
general, permission is required from the subject of these
records before information can be released. In the UK this pro-
tection is substantially reduced with death but in some coun-
tries authority for access to medical records passes to the next
of kin. Where there is a report that an individual has suffered
from cancer, it may be extremely important to verify this in
order to provide accurate risk assessment for their relatives but
it requires no great feat of imagination to recognise circum-
stances in which a direct approach to the original patient would
cause distress (whether or not the reported diagnosis was cor-
rect). On the other hand, the medical authorities responsible
for his/her care might consider it a breach of confidentiality if
they were to provide information without permission. 

It is recognised that the duty of confidentiality is not absolute
(65). Where a patient’s behaviour constitutes a danger to oth-
ers then there may be an obligation on the part of the doctor
to report relevant medical information to public health autho-
rities or others. What is much less certain is whether a doctor
is justified in passing on details of a case history, without the
explicit consent of his patient, in order to enhance the med-
ical care of his patient’s relatives. Where such an exchange of
information is done in good faith and under conditions of
medical confidentiality then no harm is likely to result. In that
sense then, the behaviour of both the enquiring and the
responding doctor is ethical. It can even be postulated that
genetic information is not the sole property of any individual
but is somehow „collectively” owned by the entire family
(66-67). However, until some details of an individual’s med-
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ical history have been obtained and verified, we cannot know
whether it constitutes genetic information or not. Such dilem-
mas arise, of course, only where the attitude of the relative
said to have been affected with the genetic disorder is
unknown and in all dealings with families, the preferred route
for contacts is through the family members themselves.

A rather different situation may arise when a request for infor-
mation comes from an employer, an insurance company, a
school, an adoption agency or some other third party who may
have a legitimate interest in the medical condition or likely fu-
ture condition of a particular family member. Permission for
disclosure in that circumstance must always be sought from
the individual concerned and if he/she is a minor then the par-
ent or guardian must be consulted. In the case of familial
breast cancer, where onset in childhood is virtually unknown,
it is difficult to see any purpose that would be served by dis-
closing information on the risk status of minors (68).

The attitude of insurance companies to late-onset genetic dis-
ease has been widely debated and most at-risk family mem-
bers are aware that they may be disadvantaged, particularly if
they opt for pre-symptomatic molecular testing. The situation
must certainly be discussed with them before any decision
about testing is taken. In a number of countries, voluntary codes
or laws forbid the use of pre-symptomatic test results by insu-
rance companies provided the cover requested does not exceed
a certain limit (69-70) and actuarial calculations suggest that
the insurance industry can readily absorb the impact of that
practice should it be adopted universally (71).

WHAT ABOUT “THE COUSIN IN AUSTRALIA”?  WHAT ABOUT “THE COUSIN IN AUSTRALIA”?  Whenever a genetic
basis for a familial disease cluster becomes clear, questions
arise as to how far the trait extends. This is perhaps particular-
ly true of familial breast cancer where most of the identified
mutations appear to be ancient and to have been passed down
for many generations. The family members attending a given
clinic may represent only a small branch of a very large pedi-
gree and may have no personal knowledge of, or contact with,
their distant cousins. Nevertheless, especially in countries that
have complete and accessible records of births, marriages and
deaths, it may be quite easy to construct an extended family
tree, from which substantial numbers of at-risk individuals may
be identified. Is there a duty on the geneticists providing a ser-
vice to one branch of such a family to seek out “the cousin in
Australia” and advise her of her risk status? At least in the US,
the law appears to recognise circumstances in which the duty of
care to a third party over-rides the obligation, to a patient, of
confidentiality (72). Much depends on the perceived value of
that information to the cousin and the perceived disadvantage
of remaining in ignorance (73). If the condition is Familial Ade-
nomatous Polyposis, where preventive measures are unques-
tionably effective, there can be little doubt that efforts to trace

all potential carriers are ethical while failure to take reasonable
steps to do so would be considered poor practice. The value of
intervention in familial breast cancer is not yet so firmly estab-
lished that the ethical position here is clear. However, if the risk
to a traceable relative appears high, and particularly if the
mutation in the family has been identified, so that a pre-symp-
tomatic test is available, many geneticists would feel that, at the
very least, steps should be taken to offer that relative the
opportunity to decide for herself whether she wishes to pursue
the question of genetic risk. Where the healthcare system allo-
cates everyone individually to a specific general practitioner,
then that physician may be an ideal intermediary between the
genetic clinic and the relative but otherwise a letter may be
written, inviting her to contact the genetic clinic if she wishes to
discuss the family history. In that way information is not forced
upon her but neither is it deliberately withheld.

CONCLUSION  CONCLUSION  It is obvious that in the field of familial breast can-
cer we are currently in a phase of very rapid technical advance.
Over the next few years we can anticipate the identification of
new “breast cancer” genes, clarification of the frequency and
clinical consequences of specific mutations and confirmation of
the value or otherwise of different approaches to management
for those at high risk. As a consequence of these developments,
at least some of the social, economic and ethical issues posing
such difficulties today may become a little more straightforward.
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