Pervasive genetic testing
On March 6, 2018, the US Food and Drug Administration (FDA) authorised the DNA testing company 23andMe’s Personal Genome Service that offers mail-order testing for selected variants of the BRCA1 and BRCA2 breast cancer genes.1 This service analyses DNA collected from a self-collected sample of saliva, and results are available through an online portal. The subsequent report may determine whether an individual is at an increased risk of developing several cancers linked to these gene mutations, including breast, ovarian, fallopian tube, peritoneal, prostate, and pancreatic cancer.
BRCA1 and BRCA2 mutations confer about 40–70% lifetime risk of breast cancer and 20–55% risk of ovarian cancer, along with other cancers, but these risks are not immutable;2 this risk compares with a 12% and 1–2% general population lifetime risk of these diseases, respectively.3 Although 23andMe’s Personal Genome Service detects BRCA1 and BRCA2 mutations with precision, it tests for three mutations out of more than 1000 known variations. Importantly, these three founder mutations (BRCA1 c.68_69delAG, BRCA1 c.5266dupC, and BRCA2 c.5946delT) are most commonly found in the Ashkenazi Jewish population (2–3%) but are rarer in other populations.4
Genetic testing can be undertaken in patients with a medical condition (medical genetic testing) or in an otherwise healthy person (predictive or susceptibility testing). Patients should be fully informed when they agree to medical genetic tests and predictive testing will potentially place healthy individuals in unfamiliar territory. A positive genetic test has implications for a patient’s personal, family, and social life. Some individuals describe anxiety, depression, anger, distress, cancer-related worry, vulnerability, stigma, and a change in self-perception and quality of life in the first months after a positive genetic test.5
A negative result with 23andMe’s Personal Genome Service will not exclude the possibility of an individual carrying another BRCA mutation not covered by the test. Furthermore, the FDA advises that “consumers and health care professionals should not use the test results to determine any treatments, including anti-hormone therapies and prophylactic removal of the breasts or ovaries. Such decisions require confirmatory testing and genetic counseling”.1 The company advises genetic counselling on the Personal Genome Service for consumers who want to better understand their results, among other reasons, and can connect consumers with a positive result to a genetic counselling website. It is important, however, that patients with a positive genetic test access appropriate and comprehensive health-care support and resources.
23andMe’s Personal Genome Service does not test for non-BRCA1/2 genes that are associated with an increased risk of breast cancer—eg, ATM, CHEK2, PALB2 PTEN, TP53, CDH1.6–11 Evidence on the risks associated with mutations in these genes is evolving, as is evidence for clinical management.12 The US National Comprehensive Cancer Network has included several of these genes in their guidelines and a counselling framework has been proposed.12,13 Additionally, many cases of familial breast cancer have no identifiable genetic cause. Women in these families might be eligible for increased screening and prevention strategies.12 For these reasons, there is the potential for false reassurance by a negative result with the Personal Genome Service.
Guidelines stipulate that a personal or family history of breast cancer be present for an individual to be eligible for genetic testing.12,14 The family history threshold model has historically been an acceptable surrogate to prioritise patients for genetic testing, but such a strategy may miss about 50% of individuals with a BRCA1 or BRCA2 mutation.14–16 Furthermore, one study showed that only 19% of primary care physicians accurately assessed family history for BRCA1 and BRCA2 testing.17 Several breast cancer genetic risk models, such as BOADICEA, IBIS, and BRCAPRO, are available to determine risk of BRCA mutation, but each model has limitations and they are not routinely used.18
Other models of genetic testing need to be explored to overcome shortcomings and inconsistency with current models. New approaches are emerging. Mainstream oncogenetic testing19–21 involves medical testing by a trained cancer team. There are also models that use telemedicine in genetic testing, so-called telegentics, and harnesses tele­communications advances like videoconferencing to decrease barriers to testing and provide services within the context of medical care.22 Population-based screening has been proposed by some who advocate routine screening for every woman from the age of 30 years.23 Such an approach would require public education with development of new counselling strategies that might in the future provide improved models for public health programmes in genetic medicine. In the USA, the number of carriers with actionable mutations in BRCA1 or BRCA2 carriers is estimated to be between 1 in 300 and 1 in 500 women for whom breast cancer and ovarian cancer is highly likely and potentially preventable.24 Research is underway to decrease barriers to testing, while embedding genetic testing within a medical model (NCT03351803, NCT02917798).25,26
It is now possible to purchase a BRCA test online without having seen a genetic counsellor or a doctor. Although this facilitates access to health information and empowers individuals to take control of their lives and potential risks, it also means that these data are given outside of mainstream clinical care and the associated medical and psychosocial support. This move represents an uncertain step in society’s on-demand culture.  Complex eligibility for genetic testing means that many patients are not referred for testing or can face long delays. Many of these women will be identified as carriers only after their first cancer diagnosis and this represents a failure of cancer prevention. Therefore, new models of testing are required to enable more appropriate testing for those for who require it most. The incidental finding of a BRCA1 or BRCA2 mutation engenders a specific set of responsibilities and difficult choices for patients and their relatives. Genetic testing can be life-changing and indeed life-saving, but it is crucial that it comes with all of the facts, and appropriate professional support to enable individuals to live and plan for a heathy life, no matter what the result.
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