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Choices—and Uncertainties—for
Women With BRCA Mutations
The thrill of identifying the BRCA genes came with a big dose of

uncertainty where patients were concerned. “When the gene was

first discovered, most geneticists were jumping up and down,” re-

calls Daniel Haber, director of the cancer center at Massachusetts

General Hospital in Boston. “But it wasn’t clear what we were go-

ing to offer patients.”

A decade later, choices abound. But scientific understanding of

the BRCA genes (see main text) still lags behind the yearning among

carriers for lifesaving medical advice. The relatively small number of

women who carry deleterious mutations in a BRCA gene—which

produces a truncated BRCA 

protein—makes designing stud-

ies tough, say frustrated re-

searchers. So although the gap

has narrowed, clinicians and pa-

tients operate with sometimes

scanty information.

Clinicians still can’t provide

firm estimates of the hazard

conferred by these mutations.

Lifetime risk varies from about

40% to 80% for breast cancer,

and 15% to 65% for ovarian

cancer. That compares with a

10% breast cancer risk and a

1% or 2% ovarian cancer risk in

the general population.

“The great question in front

of us is, Why are there differ-

ences in risk in BRCA carriers?”

says Kenneth Offit, chief of

clinical genetics at Memorial

Sloan-Kettering Cancer Center

in New York City. Environmen-

tal factors or undiscovered

genes are likely the culprits.

One study reported on page

643 suggests that gene-gene interactions may be key. Mary-Claire

King of the University of Washington, Seattle, and her colleagues,

including Offit, identified 104 women who carried BRCA gene mu-

tations. By comparing age, family history, cancer status, and other

factors, the team determined that these women had an overall

lifetime breast cancer risk of 82%. Although the individual risk

varied, most environmental factors, such as the number of preg-

nancies, had only a modest effect.

In practical terms, even if a BRCA mutation points to a 50%,

lower-end chance of breast cancer, this is hardly reassuring, especial-

ly because BRCA breast cancers tend to be aggressive. Early on, doc-

tors recommended surgery for mutation carriers to remove ovaries

and breasts. The approach was largely untested, but many patients

embraced it. Work by Steven Narod of Sunnybrook and Women’s

College Health Sciences Centre in Toronto, Canada, found that at his

hospital and another in Utah, about 65% of healthy carriers agree to

oophorectomy and 25% to mastectomy.

Today, it’s clear that surgery dramatically cuts risk, says Lawrence

Brody of the National Human Genome Research Institute in Bethesda,

Maryland. Oophorectomy appears to slash ovarian cancer risk by 85%

to 95% and breast cancer risk by 50%. (Lowered estrogen levels are

thought to explain the latter.) One large study in review at the Journal
of Clinical Oncology by epidemiologist Timothy Rebbeck of the Uni-

versity of Pennsylvania in Philadelphia found that mastectomy cut

breast cancer risk by at least 90%. But questions persist about risks fol-

lowing surgery, such as the chance of developing cancer in residual tis-

sue, says Mark H. Greene, chief of the clinical genetics branch at the

National Cancer Institute in Bethesda. “I’m a little bit more skeptical”

that these questions have been answered, he says. Greene and his col-

leagues are recruiting women with BRCA mutations or a family history

of ovarian cancer for a 7-year study.Among those choosing oophorec-

tomy, the researchers will study the potential complications of early

menopause. Meanwhile, some centers are studying whether magnetic

resonance imaging, which is more sensitive than mammography, can

detect very early cancers in BRCA carriers.

Drug therapies for healthy BRCA carriers pose a vexing chal-

lenge. For certain types of breast cancer, so-

called estrogen-driven tumors, the hormone

blocker tamoxifen can both prevent and treat

the disease. (These cancers are identified not by

genetics but by tests of the tumor cells for es-

trogen receptors.) Because BRCA1 tumors are

nearly always negative for estrogen receptors,

and tamoxifen has side effects, standard practice

largely rejects its use in healthy carriers.

But the question remains open. One reason is a

puzzling but undisputed paradox about BRCA1
breast cancers. Ovary removal, which prevents

many BRCA breast cancers, forces a plunge in es-

trogen levels. If blunting hormones can stop cancer,

then the drop suggests that hormones are helping

drive it in the first place, even if tumors are nega-

tive for estrogen receptors.

“I believe that the overwhelming majority of

BRCA tumors respond to hormonal manipulation”

as prevention therapy, says Barbara Weber, director

of the breast cancer program at the University of

Pennsylvania and one of the first to counsel BRCA
carriers. She hypothesizes that BRCA1 tumors

switch from estrogen-positive to -negative in their

earliest stages, explaining why they test negative by

the time they’re detected. Toronto’s Narod agrees.

He reported in a retrospective study in 2000 that

tamoxifen inhibited cancer recurrence among 75% of 384 women

with BRCA tumors in one breast.

But some say the evidence is too scanty to make recommen-

dations, especially given the drug’s drawbacks, such as an in-

creased risk of uterine cancer. The only other study found that ta-

moxifen didn’t prevent BRCA breast cancer—but it included only

eight women. “I’m very skeptical that there’s data that anybody

could in good faith [share with] a patient,” says Lewis Chodosh, an

endocrinologist at the University of Pennsylvania.

Right now, cancer patients who carry BRCA mutations don’t receive

treatment that targets the genetic defect. But many hope to change

that. Platinum therapies such as cisplatin, used to treat various other

cancers, kill cells with defects in chromosome recombination—such as

those induced by a mutated BRCA gene, notes Alan Ashworth, director

of the Breakthrough Breast Cancer Research Centre at the Institute of

Cancer Research in London. He’s crafting a protocol for a platinum drug

study of BRCA carriers with metastatic breast cancer. To recruit BRCA
patients,Ashworth plans media events to promote the trial.

Narod argues that the rarity of BRCA mutation carriers may al-

ways force judgments without comprehensive science. The ideal ta-

moxifen study with thousands of women, he notes, is a pipe dream.

“It’s very easy to say we don’t have the information, so we can’t pro-

vide the treatment,” he says. “But we may never have it.” –J.C.

BRCA sisters. Judy Fenyes (left) and her older sister

Janice (right) are both BRCA2 carriers. Janice is current-

ly being treated for breast cancer; Judy is preparing for

a double mastectomy and ovary removal surgery to try

to prevent it. A third sister, their mother, and their

grandmother have died of breast or ovarian cancer.
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