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Breast cancer and ovarian cancer in Australia

In a small number of families in the community, an increased risk 
for developing cancer runs in the family (inherited predisposition 
to cancer). The cancers include 

to breast and ovarian cancer. 

Breast cancer

Ovarian cancer

BREAST AND OVARIAN CANCER AND INHERITED PREDISPOSITION – Cancer genetics 2 48
F A C T  S H E E T

Produced by the Centre for Genetics Education.  Internet: http://www.genetics.edu.au

Important points

running in the family 
either parent

breast and ovarian cancer from developing (a faulty ‘cancer protection’ gene)
BRCA1 and BRCA2

BRCA1 and BRCA2 genes in our cells
BRCA1 or BRCA2

a faulty BRCA1 or BRCA2 gene(s) and is predisposed to breast and other cancers
BRCA1 or BRCA2 

gene copy but unless further changes occur over time in both copies of a number of additional other ‘cancer protection’ genes 

cancer.
BRCA1 or BRCA2

BRCA1 
or BRCA2 gene copy but unless further changes occur over time in both copies of a number of additional other ‘cancer 

BRCA1 or BRCA2
the faulty gene on to their child 

ovarian cancer and some other cancers due to inherited predisposition

limitations, advantages and disadvantages and available prevention and early detection strategies
BRCA1 and BRCA2

– First mutation search).  
This may take considerable time 

– Second, and only if a mutation is found, testing other family members to determine if they have inherited the faulty gene 
(predictive genetic testing) 
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What causes breast and ovarian cancer?

There is no single cause. There are a number of factors (risk 
factors

background are more likely to carry specific types of faulty 

What is meant by a family history of breast and/or ovarian cancer?

environmental factors

though this is rare

ovarian cancer. These relatives could be on either the father’s or 
the mother’s side of the family. Close blood relatives (not relatives 

slightly above the average risk. 

family.

Inherited predisposition to the development of breast and/ 

or ovarian cancer

an inherited predisposition to develop the condition.

protection’ genes and inherited predisposition to cancer generally).

throughout life. These genes can therefore be thought of normally 

are caused by an inherited change all cancers can be considered 
genetic in origin because they arise from changes in the normal 

protection’ gene makes the gene faulty and stops it doing its usual 

but may be due to a combination of genetic factors, environmental 
factors, and the process of ageing. The environmental factors may 

cells. 

changes in a number of different ‘cancer protection’ genes in the 
over a woman’s lifetime (see 

.

increase in risk for developing cancer during their lifetime and 
these are discussed later in more detail.

Most women

developing cancer and have an average chance of developing these 
cancers.

Between 5% and 10% of all breast and ovarian cancers are 
believed to be due to having inherited a faulty copy of one of the 
‘cancer protection’ genes that usually control cell division and 

Figure 48.1.  Proportion of cases of breast and ovarian cancers that do and do 
not involve an inherited predisposition (susceptibility).

Only 5% to10% of cases of breast and ovarian cancer are
due to an inherited predisposition

90% to 95% are not
inherited

Due to inherited faulty 
BRCA1 and BRCA2 
genes

Due to other unknown 
inherited faulty ‘cancer 
protection’ genes

Cases of breast and
ovarian cancer in
Australia not involving
an inherited predisposition
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Figure 
48.1). 

breast and ovarian cells is not as very tightly controlled as in 

protection’ gene and additional ‘cancer protection’ genes in the 

Figures 47.2 and 47.3

higher than average but unless further mutations occur over 
time in a number of other ‘cancer protection’ genes in breast or 

predisposition to breast and/or ovarian cancer?

itself is not inherited, although cancer that arises from an inherited 
faulty ‘cancer protection’ gene is sometimes called hereditary cancer. 

Around 5% of cases of breast and 1% of cases of ovarian 
cancers

Figures 48.2 and 48.3). 

average but unless further mutations occur over time in a 

changes that make the genes faulty (mutations) can contribute to 

Breast Cancer 1 gene (BRCA1)
Breast Cancer 2 gene (BRCA2)

The BRCA1 and BRCA2
tumour suppressor genes and their role is to act as the ‘brakes’ on 

Men and women, have the BRCA1 and BRCA2 genes in 
their cells and their role in the cell is to protect against cancer.

family history that members are at potentially high risk for having 

predispose to breast and ovarian cancer.  Research is continuing to 
try to identify these genes and their function. 

What is the pattern of inheritance in families with a faulty BRCA1 

or BRCA2

BRCA1 or BRCA2 gene(s) in families.
BRCA1 and BRCA2 genes are located on chromosomes 

autosomes (one of the numbered chromosomes) 

Figure 48.3: Chance of having ovarian cancer due to an inherited 
predisposition.  Adapted from Genetic Testing for breast and ovarian cancer 
risk:  Hereditary Cancer Clinic, Prince of Wales Hospital 2004.

Figure 48.2: Chance of having breast cancer due to an inherited predisposition.  
Adapted from Genetic Testing for breast and ovarian cancer risk:  Hereditary 
Cancer Clinic, Prince of Wales Hospital Sydney, Australia, 2004.
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BRCA1 and BRCA2 genes are 

The pattern of inheritance in families of the faulty genes causing 

as autosomal dominant inheritance
In Figure 48.4  the autosomal dominant faulty gene causing 

cancer involving a faulty BRCA1 or BRCA2 gene, or is a carrier 
of a faulty BRCA1 or BRCA2 gene, in every pregnancy, each of 
their children has 

the affected parent
not inheriting the faulty gene and 

BRCA1 or BRCA2 gene unless further mutations occur in 
additional other ‘cancer protection’ genes in the cells during 
her life 

Figure 48.4 
faulty BRCA1 or BRCA2

A faulty BRCA1 or BRCA2 gene can be inherited from either 
the mother or the father

BRCA1 or 
BRCA2

lifetime that eventually lead to breast and ovarian cancer are 

being a carrier of a faulty BRCA1 or BRCA2 gene copy

What are the clues in a family history of breast and/or ovarian 

due to an inherited predisposition?

for professionals on assessing family health history to identify if the 

to an inherited faulty gene.  

ovarian cancer. The family relationship is classified as 
First-degree relatives (10): parents, siblings or children
Second-degree relatives (20):
or grandparents

for developing breast cancer based on her family history of cancer 

developing ovarian cancer based on her family history of cancer 

risk

Can a woman determine if she has inherited a faulty BRCA1 or 

BRCA2

BRCA1 or BRCA2 gene has been 
identified in their family, can seek advice from a specialist family 
cancer service (if available) or their local genetic counselling 

based on their family history, can be estimated and discussed in 

Figure 48.4:  Autosomal dominant inheritance when one parent has a faulty 
BRCA1 or BRCA2 gene copy.  The faulty gene is represented by ‘D’; the 
working copy by ‘d’.

unaffected
mother without
faulty gene

father 
predisposed
to BRCA1 and 
BRCA2 - related 
cancers, with 
autosomal
dominant
faulty gene

eggs 

unaffected 

2 out of 4 chances
50%

2 out of 4 chances
50%

predisposed to 
BRCA1 and BRCA2

related cancers 

sperm 

dd Dd 

dd dd Dd Dd

d d d D 
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Table 48.2:  Risks for developing ovarian cancer based on a family history of cancer cancer (1° = first degree relative ie parents, siblings, 2° = second degree 
relative ie uncles, aunts)

Category 1: At average risk or Category 2: At 
moderately increased risk

Category 3: Potentially high risk

More than 99% of women in the population are in this 
‘risk group’.  Their lifetime risk is between 1 in 100 
and 1 in 30 that is no more than 3 times the population 
average.

Less than 1% of women in the population are in this ‘risk group’.  Their lifetime risk is between 
1 in 30 and 1 in 3 that is more than 3 times the population average. Individual risk may be 
higher or lower if the genetic test result is known.

No confirmed family history of epithelial ovarian cancer.
One 1º or 2º relative diagnosed with ovarian cancer at 
any age (provided the family is not of Ashkenazi Jewish 
ancestry* and does not have any additional cases of breast 
cancer).
Two 1º or 2º relatives diagnosed with ovarian cancer, but 
on different sides of the family (i.e. one on each side of the 
family).
* Certain mutations that make the ovarian and breast genes 
faulty are more common in people of Ashkenazi Jewish 
ancestry.

Women who are at potentially high risk of breast cancer (see Category 3)
One 1º relative diagnosed with epithelial ovarian cancer in a family of Ashkenazi Jewish ancestry
One woman with ovarian cancer at any age, and another with breast cancer before the age of 
50, where the women are 1º or 2º relatives of each other
Two 1º or 2º relatives on the same side of the family diagnosed with epithelial ovarian cancer, 
especially if one or more of the following features occurs on the same side of the family: 
additional relative(s) with breast and/or ovarian cancer; breast cancer diagnosed before the age 
of 40; bilateral breast cancer; breast and ovarian cancer in the same woman; breast cancer in a 
male relative.
Three or more 1º or 2º degree relatives on the same side of the family diagnosed with any 
cancers associated with hereditary non-polyposis colorectal cancer (HNPCC) - see Genetic Fact 
Sheet 49: colorectal cancer (particularly if diagnosed before the age of 50), endometrial cancer, 
ovarian cancer, gastric cancer, and cancers involving the renal tract.
A woman suspected to have HNPCC 
Member of a family in which the presence of a faulty ovarian cancer gene has been established.

Table 48.1:  Risks for developing breast cancer based on a family history of cancer (1° = first degree relatives ie parents, siblings, 2° = second degree relatives ie uncles, 
aunts)

Category 1: At or slightly above average 
risk for developing breast cancer

Category 2: Moderately increased risk Category 3: Potentially high risk

More than 95% of women in the 
population are in this ‘risk group’.  Their 
lifetime risk is between 1 in 11 and 1 
in 8 that is no more than 1.5 times the 
population average.

Less than 4% of women in the population 
are in this ‘risk group’.  Their lifetime 
risk is between 1 in 8 and 1 in 4 that is 
between 1.5 and 3 times the population 
average.

Less than 1% of women in the population are in this ‘risk 
group’.  Their lifetime risk is between 1 in 4 and 1 in 2 this 
may be more than 3 times the population average. Individual 
risk may be higher or lower if the genetic test result is known.

No confirmed family history of breast cancer
One 1º relative diagnosed with breast 
cancer at age 50 or older
One 2º relative diagnosed with breast 
cancer at any age
Two 2º relatives on the same side of the 
family diagnosed with breast cancer at age 
50 or older
Two 1º or 2º relatives diagnosed with breast 
cancer, at age 50 or older, but on different 
sides of the family (i.e. one on each side of 
the family)

One 1º relative diagnosed with breast 
cancer before the age of 50 (without the 
additional features of the potentially high-risk 
group (see Category 3)
Two 1º relatives, on the same side of 
the family, diagnosed with breast cancer 
(without the additional features of the 
potentially high-risk group - see Category 3)
Two 2º relatives, on the same side of the 
family, diagnosed with breast cancer, at 
least one before the age of 50, (without the 
additional features of the potentially high-risk 
group – see Category 3)

Women who are at potentially high risk of ovarian cancer (See 
Ovarian cancer risk Category 3)
Two 1º or 2º relatives on one side of the family diagnosed 
with breast and/or ovarian cancer plus one or more of the 
following features on the same side of the family: additional 
relative(s) with breast and/or ovarian cancer; breast cancer 
diagnosed before the age of 40; bilateral breast cancer
One 1º or 2º relative diagnosed with breast cancer at age 45 
or younger plus another 1º or 2º relative on the same side 
of the family with cancer of the bone/soft tissue at age 45 or 
younger
Member of a family in which the presence of a faulty breast/
ovarian cancer gene has been established.

based on their family history

cancer

BRCA1 and BRCA2 genes is 

First,
mutation 

search and may take considerable time. 
Second, and only if a mutation is found, testing other family 

inherited the faulty gene. This is called predictive genetic 
testing

developed is due to having inherited the faulty BRCA1 or 
BRCA2 gene copy
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What does it mean if a man or a woman has inherited a faulty 

BRCA1 or BRCA2
For a woman the chance (risk

of the BRCA1 or BRCA2 gene is increased over the general 
population risk (Table 48.3). The chance (risk) is different for 
breast and ovarian cancer and other cancers depending on 

BRCA1 or 
BRCA2 gene. 

If a man has inherited a faulty copy of the BRCA1 or BRCA2 
gene (Table 48.3), his risk for developing prostate cancer is 
increased.

If a man has inherited a faulty copy of the BRCA2 gene (but 
not the BRCA1 gene) he has a slightly increased risk of developing 
breast cancer. 

What can be done if a woman has an inherited predisposition to 

breast and ovarian cancer?

In some cases, preventive surgery is considered. Research is 

mutations to build up in a number of the ‘cancer protection’ genes 

factors could be identified that cause these mutations, preventive 

understanding of these factors although a ‘best bet’ may include a 
healthy diet and a healthy lifestyle.

The earlier a cancer is found, the more successful the outcome 

are conducted free at Breastscreen

Other Genetics Fact Sheets referred to in this Fact Sheet: 1, 3, 4, 5, 9, 

21, 47, 49, 50, 51

Table 48.3:  Lifetime risks for breast, ovarian, prostate and pancreatic cancers as a result of inheriting a faulty copy of the BRCA1 or BRCA2 genes.

Gene Risk for a woman developing breast and/or ovarian cancer up 
to age 75 yrs 

Risk over a lifetime for developing other cancers in men and women

BRCA1 Between 40%and 80% for breast cancer
Between 10%and 60% for ovarian cancer

Slightly increased risk for prostate cancer

BRCA2 Between 40%and 80% for breast cancer
Between 10%and 40% for ovarian cancer 

Slightly increased risk for male breast cancer, prostate and pancreatic cancer

Information in this Fact Sheet is sourced from:

BRCA1 and BRCA2
Breast cancer Research

Advice About The Familial Aspects Of Breast Cancer And Epithelial Ovarian Cancer: a guide for health 
professionals
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