


test results to inform prevention or cancer 
management. The level of risk prediction 
that is deemed clinically relevant will 
depend on the particular cancer risk and the 
nature of the available interventions.

Four principles of medical ethics are 
commonly used to describe the components 
of ethical practice7 (TABLE 2); other methods 
of ethical analysis provide further insight8…12 
(TABLE 2). We use this ethical framework to 
identify obligations within the health-care 
system that result from the integration of can-
cer genetics into clinical practice, including the 
rigorous evaluation of new tests; the identifica-
tion of individuals who are appropriate candi-
dates for testing; the development of methods 
for family-based detection of individuals at 
risk; the delivery of services in a manner that 
respects individual preferences; and the assur-
ance of adequate access to genetic services. 
These obligations, in turn, help to define the 
actions that are needed to ensure appropriate 
genetic test evaluation and use.

Providing benefit and avoiding harm
Before incorporating genetic tests into prac-
tice, clinicians need sufficient information to 

make good judgements about test use. Key 
questions, incorporating the principles of 
beneficence and non-maleficence (TABLE 2), 
pertain to the predictive value of the test, 
the benefit provided by interventions that 
are associated with a positive test result, the 
availability and acceptability of the interven-
tions, and the possible harms posed by the 
knowledge of risk or by the interventions 
used to reduce risk. When evaluation indi-
cates that a test has clinical value, clinicians 
then need to incorporate the test into their 
practice. Three obligations flow from these 
concerns.

Ensuring adequate evaluation. Genetic 
test evaluation is potentially complex, as 
illustrated by our evolving knowledge of 
BRCA mutations. Mutations in the BRCA1 
gene were first identified in the early 1990s 
in unusual families who were selected for 
the presence of multiple cases of ovarian 
and/or early-onset breast cancer13. Based on 
these initial findings, women with BRCA1 
mutations were estimated to have an 85% 
risk of breast cancer and a 44% risk of ovar-
ian cancer by age 70 (REF. 13). To manage 

these risks, women with BRCA mutations 
could be offered prophylactic surgery, 
ovarian cancer screening with ultrasound 
and the ovarian cancer marker CA-125, 
and the early initiation of mammography 
screening; these interventions were initially 
suggested on the basis of expert opinion 
because data were lacking on the degree of 
protection they provided14. In addition, little 
was known about the psychological seque-
lae of BRCA testing, or the potential for 
employment or insurance discrimination 
on the basis of test results. Because of the 
limited evidence about medical and social 
outcomes, many experts called for more 
research, and for caution in the clinical use 
of BRCA testing15,16.

Subsequent population-based research 
indicates lower average risks than initially 
estimated; for example, the average breast 
cancer risk is now estimated to be 65% 
for women with BRCA1 mutations and 
45% for women with BRCA2 mutations17. 
Perhaps more importantly, the risk seems 
to be highly variable17. Some variation 
is accounted for by the different clinical 
effects of mutations that occur in different 
regions of the BRCA1 and BRCA2 genes18…20. 
In addition, a growing body of research is 
identifying genetic and non-genetic modi-
fiers of the cancer risk associated with BRCA 
mutations18. 

Knowledge of the appropriate care 
for women with BRCA mutations is also 
evolving. Over the first decade of test use, 
a strong protective effect has been found 
for prophylactic surgery; conversely, ovar-
ian cancer screening has not proved to 
be beneficial21. In the same time frame, a 
new screening strategy, breast magnetic 
resonance imaging (MRI), has emerged as 
a more sensitive technique than mammog-
raphy for detecting early-onset breast can-
cer21, and is increasingly recommended as 
part of the screening programme for high-
risk women22. In addition, several studies 
have demonstrated that the psychological 
effects on individuals of knowing their 
BRCA-related risk status are more moder-
ate than anticipated, especially against the 
background psychological effects of living 
in a family at high risk for breast or ovarian 
cancer23. Taken together, these data provide 
increasing justification for expanded 
BRCA testing. For example, the testing of 
women with early-onset breast cancer is 
often recommended even in the absence 
of a family history of cancer, because the 
likelihood of a BRCA mutation, although 
modest, is well above the risk in the general 
population24.

Table 1 | Examples of genetic testing for inherited cancer syndromes

Cancer syndrome Gene(s) Major cancer 
risks

Other major clinical 
findings*

References

Hereditary breast 
or ovarian cancer 

BRCA1, 
BRCA2

Breast, ovarian 1

Li…Fraumeni  
syndrome

P53 Soft-tissue 
sarcoma, 
osteosarcoma, 
breast, 
leukaemia, 
adrenal cortex, 
brain

2

Cowden disease PTEN Breast, non-
medullary 
thyroid, 
endometrial

Characteristic 
mucocutaneous 
lesions, macrocephaly

3

Multiple endocrine 
neoplasia type 2 
(MEN2)

RET Medullary 
thyroid 

Phaeochromocytoma, 
hyperparathyroidism

4

Familial 
adenomatous 
polyposis (FAP)  

APC, MYH Colorectal, other 
gastrointestinal

Adenomatous 
polyposis

5

Hereditary non-
polyposis colon 
cancer (HNPCC) 

MLH1, MSH2, 
MSH6

Colorectal, 
endometrial 

6

Juvenile polyposis  MADH4, 
BMPR1A

Colorectal, other 
gastrointestinal

Juvenile 
harmartomatous 
polyposis

5

Peutz…Jeghers 
syndrome 

STK11 Colorectal Mucocutaneous 
pigmentation, 
harmartomatous 
polyposis

5

See GeneTests (www.genetests.org) for a comprehensive listing of currently available genetic tests. *See cited 
references in text for a detailed descriptions of clinical findings.
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In making judgements about the use 
of genetic tests „ and in particular, about 
when to expand test use from rare high-risk 
families to more general clinical use „ clini-
cians need to consider the nature and quality 
of the evidence. For example, the highest 
quality evidence, a randomized controlled 
trial, is neither available nor ethically accept-
able in the evaluation of oophorectomy. 
Nevertheless, the accumulating evidence 
about BRCA-associated ovarian cancer 
risk and the efficacy of oophorectomy in 
prospective non-randomized observational 
studies21, together with the lack of effective 
screening strategies for early detection, have 
lowered the threshold for testing. In this 
example, as in many other areas of practice, 
clinicians must make judgements that are 
based on the best available evidence, often 
extrapolating from limited evidence to esti-
mate the risks and benefits for patients. They 
must also take into account the particular 
context, needs and preferences of the indi-
vidual patient6.

The care of women with BRCA mutations 
is currently based on the presumption of a 
uniformly high breast and ovarian cancer 
risk. Ongoing research is likely to improve 
care and potentially result in a more individu-
alized risk approach. For example, a better 
understanding of the effect of specific BRCA 
mutations and other modifying factors on 

ovarian cancer risk might ultimately influence 
decision-making about oophorectomy18…20. 
Similarly, tamoxifen seems to reduce breast 
cancer risk for women with BRCA2 mutations 
but might not for those with BRCA1 muta-
tions18,25. In addition to tailoring care to an 
individual woman•s risk, further study of the 
effects of different BRCA mutations and of 
modifying factors might lead to new preven-
tion opportunities, some of which could be 
specific to the BRCA genotype.

Research focused on questions that will 
influence clinical management should pro-
ceed as efficiently as possible and ideally in 
clinical rather than research settings26. Some 
outcomes are difficult to study, such as late 
clinical endpoints and social outcomes. In 
particular, little is known about the personal 
effect of knowledge about one•s own future 
cancer risk, and what happens when others 
have access to the risk information. Burdens 
such as anxiety about cancer need to be 
taken into account in evaluating genetic-
susceptibility information, and more rigor-
ous assessments of genetic discrimination 
are needed to evaluate anecdotal cases and 
self-reports of this problem27…29 „ particu-
larly given the lack of documented instances 
of health insurers using genetic test results in 
underwriting decisions30.

Similarly, the conceptualization of risk 
and its potential to motivate behavioural 

changes to reduce cancer risk „ includ-
ing adherence to recommended medical 
management „ seems to be influenced by 
personal and cultural factors that are poorly 
understood31…33. The effective study of these 
issues will be essential to achieving the 
promises inherent in cancer genetics.

Identifying candidates for testing. As 
evidence for the benefits of genetic testing 
accumulates, clinicians will have an increas-
ing responsibility to ensure that appropriate 
individuals are tested. For example, approxi-
mately 25% of cases of medullary thyroid 
cancer (MTC), a rare thyroid cancer with a 
high mortality rate, are due to the inherited 
condition multiple endocrine neoplasia type 
2 (MEN2) (REF. 4). Testing for mutations in 
the RET gene can identify most patients 
with MEN2 who have presented with MTC, 
providing two benefits: the patients with 
MTC who have been diagnosed with MEN2 
can be monitored for other complications of 
the disorder, including phaeochromocytoma 
and hyperparathyroidism, and relatives 
can be tested to determine whether they 
have inherited the condition4. For family 
members with MEN2 but no diagnosed 
MTC, prophylactic thyroidectomy is used to 
prevent MTC (REF. 34).

To make the best use of advances in 
genetic knowledge, clinicians must be able to 
recognize potential genetic risk. This chal-
lenge is increasing, as growing knowledge 
about cancer genetics leads to more opportu-
nities for genetic testing. In the case of early-
onset breast cancer, BRCA mutations are the 
most frequent cause of inherited risk, but 
P53 testing is appropriate if a family history 
of sarcoma, leukaemia or brain tumours is 
present2,35, and PTEN testing if facial or pal-
mar harmartomas are present3,35,36 (TABLE 1). 
More genetic tests will be forthcoming as 
research confirms other gene mutations as 
contributors to early-onset breast cancer. 
Similarly, several causes of inherited colo-
rectal cancer must be considered when can-
cer occurs early or in the context of a family 
history of cancer5,6,35,36 (BOX 1).

In addition to identifying candidates for 
testing, clinicians should avoid testing those 
who are unlikely to benefit. For example, the 
US Preventive Services Task Force recom-
mends against population-based BRCA 
testing because of several potential risks, 
including overdiagnosis, overtreatment and 
burdens that derive from the identification 
of a gene variant of unknown significance37.

In the face of rapidly evolving knowl-
edge, choosing the right test requires both 
expertise and clinical acumen. Health-care 

Table 2 | Ethics in oncology practice

Principle Definition Oncology 
example 

Further considerations 

Beneficence The primary goal 
of medical care: 
to provide benefit 
through appropriate 
health care 

Improved outcomes 
that derive from 
early detection and 
effective treatment 
protocols

Beneficent care must be 
individualized to the patient•s 
life circumstances, expectations 
and values, and often extends 
beyond the medical outcomes of 
treatment8 

Non-
maleficence

Avoidance of 
harm; reflects the 
understanding that 
most therapeutic 
innovations involve 
risks as well as 
benefits

Measures to 
minimize the 
adverse effects of 
chemotherapy

Harms of treatment can be 
difficult to measure; harms 
such as the adverse social or 
economic sequelae of therapy 
might be neglected in traditional 
evaluations of medical therapy9 

Autonomy Respect for patient 
preferences, 
incorporates 
informed consent 
and education 
as a necessary 
component of 
autonomous 
decision-making 

The patient•s 
opportunity to 
choose between 
the risks and 
benefits of different 
cancer treatments 
with comparable 
outcomes, or to 
decline therapy

Ensuring patient autonomy in 
medical decision-making requires 
attention to power and societal 
context, as well as recognition 
of the patient•s position within 
a set of familial and social 
relationships10 

Justice The equitable 
distribution of the 
benefits and risks of 
health care

Efforts to ensure 
access to cancer 
screening for low-
income patients

The equitable distribution of 
health care involves balancing the 
claims of individual rights against 
the responsibilities of membership 
within a community11,12
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systems also need to consider delivery pat-
terns and funding or billing mechanisms 
that enable primary-care providers, oncolo-
gists and other specialists to work with 
each other and with medical geneticists and 
genetic counsellors „ who are often a scarce 
resource „ to ensure the efficient testing 
and appropriate follow-up care of the patient 
and other family members.

Promoting family-based detection. When 
a patient is found to have an inherited risk 
for cancer, there is a need to evaluate this 
risk for family members. The complexity of 
this task can be illustrated by the questions 
that arise after the diagnosis of colorectal 
cancer in a middle-aged adult (BOX 2). In this 

case, several genetic contributions to cancer 
need to be considered, each with different 
implications for family members. The first 
step in assessing risk for family members is 
the clinical evaluation of the patient. If the 
affected person has familial adenomatous 
polyposis (FAP), a rare genetic disorder that 
is characterized by >100 colon polyps and a 
nearly 100% lifetime risk of colorectal can-
cer (BOX 1), all first-degree relatives should 
be evaluated for the condition, and subtotal 
colectomy is recommended for those found 
to have polyposis5. Rare polyposis syn-
dromes other than FAP might be considered 
in the differential diagnosis after polyposis 
is found, and influence the choice of genetic 
tests to be used (TABLE 1).

If polyposis is not present, other inherited 
syndromes need to be considered, includ-
ing hereditary non-polyposis colon cancer 
(HNPCC) and an attenuated form of FAP 
(AFAP)5,6 (BOX 1). HNPCC is the most prob-
able diagnosis if a genetic evaluation of the 
patient•s colon tumour indicates a loss of 
mismatch repair function; conversely, AFAP 
is an important consideration if many syn-
chronous polyps are present. Family history 
can be helpful in estimating the likelihood 
of these genetic diagnoses. Both conditions 
are characterized by a family history of early-
onset colorectal cancer, but other associated 
cancers differ (BOX 1). Family history also 
assists in determining the likelihood of an 
autosomal dominant or autosomal recessive 
risk, a key factor to consider when choosing 
an appropriate genetic test. Therefore, the 
clinical evaluation of the patient, the genetic 
assessment of the tumour and the review 
of family history all help to determine the 
appropriate genetic testing to offer.

Finally, a diagnosis of colorectal cancer 
in a 55-year-old might reflect a •sporadic• 
cancer rather than an inherited cancer 
syndrome, particularly if no synchronous 
polyps or family history of cancer is present. 
In the absence of such indicators, genetic 
testing is not appropriate, but the diagnosis 
remains significant for relatives, because a 
family history of colorectal cancer in a first 
degree relative confers an approximately 
twofold higher risk of colorectal cancer than 
in the general population.  

The question of the extent of the 
clinician•s obligations to family members 
remains unresolved. The American Society 
of Clinical Oncologists (ASCO), in a 2003 
policy statement on genetic susceptibility 
testing, proposed that clinicians have a duty 
to inform patients about the importance of 
communicating genetic test results to family 
members, but stated that •ƒthe cancer care 
provider•s obligations (if any) to at-risk rela-
tives are best fulfilled by communication of 
familial risk to the person undergoing test-
ingƒŽ 38. The finding in a lawsuit in Florida, 
USA, Pate v. Threlkel39, is consistent with 
this position. In Pate v. Threlkel, the adult 
child of a patient with medullary thyroid 
cancer brought a malpractice action against 
the parent•s physician, on the grounds that 
the physician had a duty to provide a direct 
warning to the children about the inherited 
risk. The court concluded that the clinician•s 
obligation was fulfilled by counselling the 
patient to inform family members. However, 
another US lawsuit suggested that clinicians 
had a greater responsibility. In Safer v. Pack40 
a plaintiff with FAP sued the estate of her 

Box 1 | Leading causes of inherited colorectal cancer

Familial adenomatous polyposis (FAP)
• Characterized by polyposis (>100 colon polyps) and an ~100% lifetime risk of colorectal cancer; 

cancer occurs at a mean age of 39 (REFS 5,35).

• Usually caused by autosomal dominant mutations in the adenomatosis polyposis coli (APC) 
tumour-suppressor gene. Test sensitivity is 80–90%; specificity is assumed to be high. Other 
causes of polyposis include autosomal recessive mutations in the MYH gene, and other rare 
syndromes5,35 (TABLE 1).

• Other cancer risks include: small bowel, stomach, pancreas, thyroid, CNS, liver, bile ducts and 
adrenal glands5, 35.

• Recommended management: subtotal colectomy5,35.

Attenuated familial adenomatous polyposis (AFAP)
• Characterized by multiple polyps (average 30) and an increased risk of colorectal cancer; cancer 

occurs at a mean age of between 50–55 (REFS 5,35).

• Might occur as the result of autosomal dominant mutations in the APC gene or autosomal 
recessive mutations in the MYH gene5,35.

• Recommended management: frequent colonoscopy or subtotal colectomy, depending on the 
number of polyps5,35.

Hereditary non-polyposis colon cancer (HNPCC)
• Characterized by a lifetime risk of colorectal cancer of ~80%; cancer occurs at a mean age of 44 

(REFS 6,35).

• Usually caused by autosomal dominant mutations in a mismatch repair gene (most commonly 
MLH1, MSH2 or MSH6)6,35.

• Other cancer risks include the endometrium, ovary, renal pelvis, ureter, pancreas, stomach, small 
bowel and hepatobiliary tract6,35.

• Microsatellite-instability (MSI) and/or immunohistochemistry (IHC) testing of colorectal tumour 
tissue is used as an initial screen for HNPCC, followed by genetic testing if the screen is positive. 
MSI testing is estimated to have a sensitivity close to 100% but has a lower specificity and, 
therefore, limited positive predictive value6,35.

• The Bethesda criteria, as revised in 2004, identify colorectal cancer patients who are candidates 
for MSI or IHC screening: colorectal cancer diagnosed at <50 years of age; presence of 
synchronous, or metachronous colorectal cancer, or other HNPCC-associated tumours 
(endometrial, stomach, ovarian, pancreas, ureter and renal pelvis, biliary tract, brain tumours, 
sebaceous gland adenomas and keratoacanthomas, and carcinoma of the small bowel); 
colorectal cancer diagnosed at <60 years of age, with tumour-infiltrating lymphocytes, Crohn-
like lymphocytic reaction, mucinous/signet-ring differentiation or a medullary growth pattern; 
one or more first-degree relatives with an HNPCC-related tumour, with one cancer diagnosed at 
<50 years of age.

• A causative mutation in the MLH1, MSH2 or MSH6 gene can be detected in 60–70% of patients 
with HNPCC6,35.

• Recommended management: colonoscopy beginning in the early 20s (REFS 6,35).
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deceased father•s physician, again claim-
ing that the physician had a duty to warn 
immediate family members of an inherited 
risk. A request for the summary dismissal of 
the case, on the grounds that the physician 
had no such duty, was denied; the court did 
not rule out the possibility that physicians 
might have a broader duty to warn family 
members. The case was subsequently set-
tled out of court, leaving the legal question 
unresolved.

Whether clinicians ever have a duty to 
contact relatives directly is open to debate. 
However, the ASCO statement38 and a state-
ment on family disclosure from the American 
Society of Human Genetics41 suggest that cli-
nicians have an ethical obligation to facilitate 
family-based detection of those at risk when 
effective prevention options are available. 
How best to accomplish this task is uncertain 
and represents an important research ques-
tion. For example, clinicians and health-care 
systems might develop methods to assist 
patients to provide relevant information to 
family members, such as patient education 
and information sheets with testing and 
screening recommendations for distribution 
to family members. Patients themselves might 
also have an ethical duty to ensure that can-
didates for genetic testing are identified, by 
informing family members who are at risk42,43.

The family-based detection of cancer risk 
represents a new challenge to the health-care 
system. On a small scale, genetic counsellors 

are accustomed to coordinating the care of 
multiple family members, providing patients 
with written summaries of consultations and 
test results, and providing genetic referrals 
for distant family members. Primary-care 
providers have less experience of dealing 
with family members in this way, especially 
when defined as a genetic, rather than a 
nuclear, family. With the increasing use of 
genetic tests, more systematic approaches 
will be needed that are ideally informed by 
research on the effects of different 
communication strategies.

Respecting patient preferences
Many of the choices of treatment available 
to individuals with an inherited cancer risk 
„ such as prophylactic mastectomy and 
oophorectomy „ are imperfect and have 
significant personal impact. Most patients 
want to weigh both the personal and medi-
cal implications when considering these 
options, even when considering the genetic 
testing that might lead to these choices.

In keeping with the principle of 
autonomy (TABLE 2), the practice of medi-
cal genetics has a long tradition of using 
•non-directive counselling• as a strategy 
to promote decision-making that is based 
on patient preferences. In this approach, 
the geneticist provides information about 
genetic risk and explains the available 
choices regarding testing or management, 
but does not provide recommendations 

about the appropriate course of action44. 
This model of care was developed, owing 
to concerns about reproductive autonomy, 
at a time when most genetic counselling 
addressed risks for children with serious 
genetic disorders, and decisions were seen as 
more personal than medical.

A wholly non-directive approach is 
out of keeping with the goal of improving 
cancer outcomes, but the concern moti-
vating non-directive counselling „ the 
need to ensure that decisions are made in 
accordance with patient values and prefer-
ences „ has relevance in cancer genetics. 
For example, prophylactic mastectomy, 
although effective at reducing the incidence 
of breast cancer, seems to be an unaccept-
able option for many high-risk women45,46. 
But, because it is the most effective measure 
to prevent breast cancer, and because 
some women find it acceptable, it should 
be offered. The challenge for health-care 
providers is to provide sufficient informa-
tion to support patient decision-making, 
and a clear explanation of the reasoning 
behind any suggestions they might make47. 
Current data indicate that an iterative proc-
ess of information provision and discussion 
is needed to help women to come to the 
decision that they will be most comfortable 
with23. Ideally, this process should be flex-
ible enough to meet varying educational and 
counselling needs, with particular attention 
to the needs of patients from marginalized 
or under-served groups10.

As a corollary, health-care systems 
also need to consider the information and 
counselling needs of worried patients who 
might consider themselves candidates for 
genetic testing but are unlikely to benefit 
from it. There is a high level of interest in 
BRCA testing among women in the general 
population, for example48, but most are not 
candidates for testing37. This discrepancy 
might reflect high expectations about genetic 
testing that are generated by media cover-
age49, or women•s general concerns about 
breast cancer risk.

In allocating resources for genetic serv-
ices related to cancer risk, policy makers 
face several unanswered questions. To what 
extent, for example, should genetic counsel-
ling be offered, or even required, as part of 
a genetic testing process? Do the early steps 
in genetic risk assessment, such as the col-
lection of information about family history, 
generate anxiety or lead to counselling needs 
for some patients, independent of genetic 
testing? What are the expectations and 
attitudes of the general public? Which edu-
cational interventions are effective? Further 

Box 2 | Questions after a 55-year-old man is diagnosed with colorectal cancer

Are polyps present?
• >100 polyps indicates polyposis5,35 (BOX 1). Consider adenomatosis polyposis coli (APC) tumour-

suppressor gene testing to identify the causative mutation (if APC testing is negative, consider 
MYH testing), and other polyposis syndromes.

• If genetic test results are not available or are non-informative, colon screening can be used to 
identify relatives with polyposis.

• If multiple polyps are present, but <100, attenuated familial adenomatous polyposis (AFAP) is a 
possibility; APC and MYH testing should be considered.

Does colorectal cancer show evidence of a loss of mismatch repair function?
• If immunohistochemical or microsatellite-instability testing indicate a loss of mismatch repair 

function in tumour tissue, consider hereditary non-polyposis colon cancer (HNPCC)6,35 (BOX 1).

• Consider MLH1, MSH2 and MSH6 testing.

Is a family history of colorectal or other cancer present?
• Early-onset colorectal cancer in sequential generations suggests familial adenomatous polyposis 

(FAP) or HNPCC.

• Family history of endometrial and colorectal cancer suggests HNPCC.

• The presence of other associated cancers (BOX 1) might be an indicator of FAP or HNPCC.

Has genetic testing revealed a causative mutation?
• If a causative mutation has been identified in the patient, relatives can be tested to determine 

whether they have inherited the mutations. All first-degree relatives (parents, siblings and 
children) are at risk if an autosomal dominant cause is identified (mutations in the APC, MLH1, 
MSH2 or MSH6 genes). Siblings are at risk if an autosomal recessive cause is identified (two MYH 
mutations).
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research in these areas might also provide 
guidance to policy makers about the appro-
priate regulatory oversight for genetic tests 
that are provided directly to the consumer50.

Ensuring access
The universal health care provided in most 
developed countries reflects the obligation, 
derived from the principle of justice, to 
ensure access to beneficial health services. 
For cancer genetics, adequate access requires 
that eligible patients receive the appropriate 
range of services needed for a genetic assess-
ment and follow-up. Such services might not 
always be readily available. Health-care sys-
tems might have few medical geneticists and 
genetic counsellors, genetic testing is often 
expensive, and some screening technologies, 
such as breast MRI, are also costly. Services 
might be concentrated in regional specialty 
centres, making access difficult for patients 
living at a distance, and the overall avail-
ability of services might be limited because 
of competing health-care demands.

In the US health-care system, a subset of 
patients have limited health-care coverage or 
lack coverage altogether, and therefore might 
have difficulty accessing services even when 
they are available in the patients• community. 
The potential for insurance or employment 
discrimination raises a related justice issue 
if the denial of health care or other benefits 
occurs as a consequence of genetic testing.

An ethical perspective argues that cancer 
genetics services should be guaranteed 
when they are deemed to be essential. By 
analogy, many safety-net programmes 
have been created in the United States to 
guarantee the access of vulnerable patients 
to essential services, including mandated 
access to emergency services51, state support 
of genetic-counselling clinics and federally 
supported mammography and cervical 
cancer screening for low-income women52. 
Programmes of this kind might provide the 
basis for ensuring access to cancer genetics 
services as well. Similarly, efforts to bar 
genetic discrimination would prevent access 
problems that are based on genetic test 
results53.  

When would cancer genetic services 
qualify for further funding or special meas-
ures to ensure access? This is ultimately a 
question of values11,12, in which the use of 
resources for cancer genetics is weighed 
against pursuing other health-care goals. 
This question leads back to the importance 
of identifying key research questions, evalu-
ating the evidence, and determining thresh-
olds for clinical action. Perhaps the greatest 
public-policy concern in cancer genetics is 

the need for a well-defined consensus on the 
level of evidence required to justify the use 
of genetic testing and associated interven-
tions54. When considering problems with 
access, this consensus process should con-
sider two thresholds: the threshold at which 
a genetic test or associated clinical service 
has sufficient potential benefit to be intro-
duced in clinical settings; and the threshold 
at which a proven benefit is sufficiently high 
for societal resources to be used to guarantee 
universal access. It is the second threshold 
that would justify public support for cancer 
genetic services.

Questions about the just allocation of 
resources therefore reinforce the need for 
ongoing research into crucial clinical ques-
tions, careful procedures to consider the 
evidence and construct consensus-based 
clinical practice guidelines, and methods for 
dissemination and medical education that 
maintain up-to-date clinical practice. The 
stronger the consensus that specific genetic 
tests provide improvements in cancer 
outcomes, the more easily expenditures to 
guarantee access can be justified.

Conclusion
Cancer genetic testing represents an 
important and growing area of oncology. As 
new opportunities for genetic testing arise, 
reasonable judgements must be made about 
their use, often initially based on limited 
information. Optimal management of test-
positive individuals emerges over time, as 
clinical evidence accumulates, and might 
involve tough choices for patients. Ethical 
obligations in this new area of practice 
include optimizing benefit, minimizing risks 
and harms, safeguarding patient choice and 
ensuring appropriate access. Many tasks 
are involved in achieving these goals, and a 
shared effort between different sectors of the 
health-care system is needed.

Health-care financers „ particularly 
public funding agencies with a commit-
ment to public health concerns, such as the 
National Institutes of Health and Centers 
for Disease Control and Prevention in the 
United States and the Medical Research 
Council in the United Kingdom „ have the 
responsibility of ensuring that the required 
research is undertaken. Public health agencies 
could also contribute by creating regula-
tory incentives for ongoing clinical studies 
after a test becomes available. For example, 
a public…private partnership might create 
incentives to promote the prospective follow-
up of all women undergoing BRCA mutation 
testing. Research structures of this kind could 
expedite understanding of variation in risk 

and might offer important insights about 
the efficacy and acceptability of different 
interventions. Both researchers and clinicians 
also have an essential role in defining urgent 
clinical questions and appropriate research 
strategies to address them; and patients make 
a necessary contribution by their willingness 
to participate in clinical studies.

As research goes forward, public health 
agencies can provide key leadership by 
ensuring the development of practice 
guidelines that are evidence-based, unbiased 
and the result of a rigorous and transparent 
process. Models for systematic reviews and 
consensus procedures have been devel-
oped55, and efforts to apply these models to 
genetic tests are underway (see the National 
Institute for Health and Clinical Excellence 
web site)56. Health-care systems also have a 
responsibility to participate in the develop-
ment of practice guidelines and to imple-
ment evidence-based practice that derives 
from them, to assist clinicians in identifying 
clinical presentations that indicate inherited 
risk and to provide protocols for appropriate 
testing. When guidelines are established, 
effective educational and dissemination 
strategies are needed to ensure that the 
standard of care is maintained.

Ultimately, good care requires different 
health-care agencies and professionals to 
work in a coordinated fashion. Some ele-
ments will be difficult to achieve. Equitable 
access to specialized health-care services 
is not always possible even in systems with 
universal access, and is rarely achieved in 
the US health-care system. Genetic testing 
related to cancer risk poses other difficulties, 
including the incorporation of a rapidly 
evolving knowledge base and the unique 
challenges that are posed by family-based 
detection of inherited risk. As clinicians and 
other health professionals grapple with these 
challenges, the obligations highlighted by 
ethical analyses (TABLE 2) provide a basis for 
defining the work to be done.
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