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� Société Internationale de Chirurgie 2010

Abstract

Background Mutations in the BRCA genes confer greater

risk of developing breast, ovarian, and prostate cancer.

Families carrying the mutation can have intensive sur-

veillance and take preventative measures. This is the first

report on the uptake of such interventions in Chinese

mutation carriers residing in Asia.

Methods Breast and ovarian cancer index patients and

family members referred for genetic counselling and test-

ing who are found to carry the BRCA mutations were

included in this multicenter study.

Results A total of 31 patients with breast and/or ovarian

cancer were found to carry BRCA1 or BRCA2 mutations.

Forty-one tested family members also carried the muta-

tions. Of the females, 85.7% of the index patients opted for

breast surveillance and 23.8% for prophylactic mastec-

tomy. Of the family members, 82.4% chose breast sur-

veillance and 17.7% had prophylactic mastectomy. The

majority of index patients and family members preferred

ovarian surveillance (84 and 82.4%). Amongst the index

patients, 32% decided for prophylactic salpingo-oopho-

rectomy; 17.6% of the family members who did not have

history of ovarian cancer decided to have prophylactic

salpingo-oophorectomy. All male index patients agreed to

breast and prostate surveillance, including breast clinical

examination and PSA monitoring. For those male family

members found to be BRCA mutation carriers, 56.3%

agreed to have breast surveillance and 66.7% agreed to

have prostate surveillance. No index patient or family

member agreed to any form of chemoprevention.

Conclusions Chinese BRCA mutation carriers have a

higher uptake of cancer surveillance than prophylactic

surgery and have a lack of interest in the use of chemo-

prevention drugs.

Background

Women who carry a mutation of BRCA1 or BRCA2 gene

have an increased lifetime risk of breast cancer as high as

60–80%. Furthermore, the lifetime risk of ovarian cancer

has increased to 40% for BRCA1 mutation carriers and

20% for BRCA2 mutation carriers [1–4]. For those who

had unilateral breast cancer, risk of contralateral breast

cancer also is high compared with women who are not

mutation carriers [5]. Men also have an increased risk of

breast cancer and more recently are confirmed to have a

high risk of prostate cancer: 3.4 to 4.7 times higher than

males who are not mutation carriers [6, 7]. With such

increased risks, individuals who carry the BRCA mutation

can elect for preventative measures, including prophylactic

mastectomy [8, 9], salpingo-oopherectomy [10–13], or

chemoprevention, such as tamoxifen or raloxifene for
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breast cancer and oral contraceptive pills for ovarian cancer

[14–22]. Alternatively, one can decide for screening that is

more intensive and commences earlier than standard

screening. For breast cancer, this includes clinical exami-

nation, mammographic/ultrasonographic [23], and MRI

screening [24–27], and for ovarian cancer, pelvic exami-

nation, transvaginal ultrasound, and serial monitoring of

tumor marker CA125 [28, 29]. Male individuals also can

be screened for prostate cancer, including serial monitoring

of PSA [30], and breast screening by clinical examination

with or without mammography (NCCN Practice Guidelines

in Oncology, v. 1.2009). Although intensive screening

cannot prevent cancer, there is an increased likelihood that

early detection can result in effective treatment, although

its effect on survival has not been established [23, 27].

Similarly there are limited data on the impact of survival

using prophylactic surgery, although some studies have

suggested its benefits [31].

Genetic testing that results in the option of screening and

use of prophylactic measures has been well established and

reported in western literatures. There also have been reports

on the variation of choice of management for women who

are found to carry the BRCA1 or BRCA2 mutation between

European countries and the United States [32] due to the

different perception of risk, availability of such measures,

and cost [32]. Although there have been research-based

studies on the prevalence of BRCA mutation in various

Asian countries published during the past decade, the

availability of clinical testing for BRCA mutation, genetic

counseling, and management of these high-risk individuals

have not been widely available. There also has been no

report of the choice of risk management and uptake of such

prophylactic measures for individuals at risk who reside in

Asia. This study was designed to be the first to report the

uptake of preventative and surveillance measures of Chinese

women and men who were found to be carriers of the

BRCA1 and BRCA2 mutations.

Materials and methods

Index patients, both male and female, with breast and/or

ovarian cancer and their family members, who were referred

from 12 government and private-based hospitals and private

practitioners, to the Hong Kong Hereditary and High Risk

Breast Cancer Programme (www.HRBCP.org) between

April 2007 and April 2009 for genetic counseling and tested

positive for BRCA1 or BRCA2 mutation were included. All

study participants provided written, informed consent for

genetic testing and participation of the study. The study has

been approved by the ethics committees of all participating

centers. All participants underwent standard genetic coun-

seling by a genetic counselor and a breast surgeon with

training in cancer genetics. The genetic counseling session

included risk assessment of the eligibility of genetic testing

based on age of onset of cancer, types of cancer, and family

history. The counseling session also included education

regarding the genetics of cancer and the likelihood of

development of cancer based on western data if the indi-

vidual is found to be a mutation carrier; advantages and

disadvantages of genetic testing, appropriate choice of can-

cer screening, and prevention strategies and also the impli-

cations to the index patient and family members. At the result

disclosure session, options of prevention, including screen-

ing, prophylactic surgery (mastectomy and salpingo-ooph-

orectomy), and the use of chemopreventative drugs

(tamoxifen, raloxifene, oral contraceptive pills) are dis-

cussed. When a mutation in the BRCA1 or BRCA2 gene was

found in the index patient, testing was offered to their first-

and second-degree relatives. Mutation detection was per-

formed using full gene sequencing and multiplex ligation-

dependent probe amplification (MLPA). A standard epide-

miological questionnaire, including family history was

administered. Clinical and medical information of all indi-

viduals, including choice of management, were prospec-

tively collected and recorded in the database collection under

The Hong Kong Hereditary Breast Cancer Family Registry

(www.asiabreastregistry.com). Information about the choice

of management was extracted from this prospective database

for analysis by genetic counselors and research staff of the

registry.

Statistical analyses

Patients’ characteristics and choice of screening and pre-

ventive measures were tabulated. The chi-square test was

used to compare frequencies of categorical variables.

Analyzes of the difference in choice of risk management for

breast and/or ovarian or prostate cancer between probands

and their family members or patients with and without

cancer was performed. Descriptive statistics of choice of

screening and prophylactic surgery—prophylactic mastec-

tomy and/or prophylactic salpingo-oophorectomy with

stratification by gender and age—was performed. Odd

ratios (OR) and 95% confidence intervals (CI) were pre-

sented and p values from chi-square statistics (v2) were

estimated from univariate logistic regression using SPSS for

Windows Release 16.0 (SPSS Inc., Chicago, IL). Fisher’s

exact test was used in the analysis of categorical data where

expected counts were \5. Multivariant logistic regression

modeling was used to analyze associations between clinical

characteristics and risk-reduction strategies undertaken.

Statistical significance was set at p \ 0.05. Those that are

near statistically significant, where p value was set at\0.10,

also were included because this may be of interest in our

future studies with a larger sample size.
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Results

Between April 2007 and April 2009, among all female and

male index patients referred for genetic testing, a total of

31 patients with clinically high-risk breast and/or ovarian

cancer were found to carry BRCA1 or BRCA2 mutations.

Eighty-three family members of these index patients also

had genetic testing; 41 were found to carry BRCA1 or

BRCA2 mutation. Therefore, there were a total of 72

(31 ? 41) participants who were available for analysis in

this study. One proband and her family members were lost

to follow-up and no details of their management can be

obtained. Two family members were still waiting for an

appointment to be informed of the genetic result and

genetic counseling at the time of analysis. Two family

members passed away and therefore risk reduction man-

agement was not applicable. The final analysis was per-

formed on 66 (30 ? 36) mutation carriers. All individuals

were of Chinese origin.

The majority (90.3%) of the index patients were

females. All had breast cancer except for one who had

ovarian cancer with a family history of breast cancer. The

cohort also included three men with breast cancer. A higher

percentage of BRCA2 mutation was found (64.5%). 22.6%

also had a history of a second cancer, including ovarian,

colorectal, prostate, and stomach cancers. Among family

members who tested positive, 39% were male, although

none of them had a history of cancer. All male index

patients with mutations were BRCA2 mutation carriers

whereas for family members, 87.5% of them carried

BRCA2 mutation and 12.5% carried the BRCA1 mutation.

Overall the mean and median age of diagnosis of breast

cancer in female index patients were 43 and 39 (range 24–

68) and for male index patients was 66 and 60 (range 59–

78; Tables 1 and 2).

Table 3 shows the choice of management of the index

patients and family members who were found to carry the

BRCA mutation. Of the females, excluding those who

already had bilateral mastectomy before genetic testing,

85.7% of the index patients opted for breast surveillance,

and of these, 94.4% were willing to include MRI breast as

part of the screening. For the 23.8% of women who had

prophylactic contralateral mastectomy, 14.3% had it per-

formed at the time of diagnosis of the breast cancer,

whereas 9.5% had prophylactic contralateral mastectomy

performed after a period of surveillance. One was found to

have an ipsilateral breast cancer recurrence after breast

conservation surgery and decided for ipsilateral completion

mastectomy and prophylactic mastectomy; and the other

was found to have a suspicious lesion during surveillance

and decided for prophylactic contralateral mastectomy

without prior biopsy diagnosis. This was confirmed to be

atypical ductal hyperplasia. Both of these lesions were only

found on MRI breast but not by mammography or

Table 1 Background

characteristics of index patients

and their family members with

BRCA1/2 mutation

Family members (n = 41) Index (n = 31) All (N = 72)

n % n % n %

Background characteristics

Gender

Female 25 61.0 28 90.3 53 73.6

Male 16 39.0 3 9.7 19 26.4

BRCA status

BRCA1 9 22.0 11 35.5 20 27.8

BRCA2 32 78.0 20 64.5 52 72.2

Personal history of breast cancer

No 26 63.4 1 3.2 27 37.5

Yes 15 36.6 30 96.8 45 62.5

Age first diagnosed with breast cancer (year)

Mean ± SD 41 ± 12 44 ± 13 43 ± 12

Median (range) 39 (24–62) 40 (26–78) 39 (24–78)

Personal history of other cancer

No 37 90.2 24 77.47 61 84.7

Yes 4 9.8 7 22.6 11 15.3

Male Female

Age first diagnosed with breast cancer overall (year)

Mean ± SD 66 ± 11 41 ± 11

Median (range) 60 (59–78) 39 (24–62)
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ultrasound during screening, although the ipsilateral breast

cancer recurrence lesion was seen on a second-look ultra-

sonography examination. Of the family members, the

majority (82.4%) chose breast surveillance as an option;

11.8% who had unilateral breast cancer decided for pro-

phylactic contralateral mastectomy and completion mas-

tectomy if breast conservation was previously performed.

One (5.9%) family member who had no history of cancer

decided for bilateral prophylactic mastectomy and sal-

pingo-oophorectomy when found to be a BRCA mutation

carrier. The mean and median time for prophylactic mas-

tectomy from diagnosis of breast cancer was 58 and

30 months, respectively.

The majority of index patients and family members

preferred ovarian surveillance (84 and 82.4 % respec-

tively); 84% of the index patients also agreed to have serial

CA125 performed in addition to pelvic examination and

transvaginal ultrasound as opposed to female family

members who carry the mutation who all agreed to have

CA125 monitored. Amongst the index patients who already

had breast cancer, 16% decided for prophylactic salpingo-

oophorectomy when found to be a mutation carrier.

Another 16% of mutation carriers opted for prophylactic

salpingo-oophorectomy after a period of surveillance

because they were found to have ovarian cysts or presence

of uterine fibroid during surveillance. One individual (4%)

was diagnosed with ovarian cancer during surveillance.

The mean and median time for prophylactic salpingo-

oophorectomy from diagnosis of breast cancer was 78 and

84 months respectively.

For the male index patients (three in total), all agreed to

breast and prostate surveillance, including breast clinical

examination and PSA monitoring. For those male family

members who carry the BRCA mutation, 56.3% agreed to

have breast surveillance and 66.7% agreed to have prostate

surveillance. Apart from index patients who were already

or have been on tamoxifen for adjuvant treatment of their

breast cancer, no index patient or family members agreed

for any form of chemoprevention.

The presence of personal history of cancer significantly

affect the choice whether MRI breast is included as part

of the surveillance (88.5 vs. 33.3%; p = 0.012). Although

not statistically significant (p = 0.109), it is much more

likely that a woman would decide for prophylactic con-

tralateral mastectomy and completion mastectomy if she

already had history of breast cancer (all eight women who

had prophylactic mastectomy except for one had breast

cancer, and similarly, all 12 women who had prophylactic

salpingo-oophorectomy had history of breast cancer

except for one).

There is no significant difference between the age of

diagnosis of breast cancer for women who had prophylactic

mastectomy compared with those who did not choose to

have the surgery (mean age, 37 vs. 42 years; p = 0.349),

although those who chose to have prophylactic mastectomy

tend to be younger at the age of diagnosis of breast cancer;

85.7% were younger than aged 40 years. Similarly there is

no significant difference between age of diagnosis of breast

cancer among those who chose to have prophylactic sal-

pingo-oophorectomy compared with those who did not

(mean age, 43 vs. 37 years; p = 0.088), although age of

diagnosis of breast cancer of those who opted for pro-

phylactic salpingo-oophorectomy tends to be older than

40 years. The mean age for those who had prophylactic

Table 2 Type of cancers of index patients and their family members

Family members (n = 41) Index (n = 31) All (n = 72)

F (n = 25) M (n = 16) F (n = 28) M (n = 3)

n % n % n % n % n %

Personal cancer history

Breast cancer 13 54.2 0 0.0 22 78.6 2 66.7 37 52.1

Ovarian cancer 0 0.0 0 0.0 1 3.6 0 0.0 1 1.4

Colorectal cancer 1 4.2 0 0.0 0 0.0 0 0.0 1 1.4

Stomach cancer 1 4.2 0 0.0 0 0.0 0 0.0 1 1.4

Breast cancer ? ovarian cancer 2 8.4 0 0.0 3 10.7 0 0.0 5 7.0

Breast cancer ? cervical cancer 0 0.0 0 0.0 1 3.6 0 0.0 1 1.4

Breast cancer ? colorectal cancer 0 0.0 0 0.0 1 3.6 0 0.0 1 1.4

Breast cancer ? prostate cancer 0 0.0 0 0.0 0 0.0 1 33.3 1 1.4

No cancer 7 29.2 16 100 0 0.0 0 0.0 23 32.4

BRCA status

BRCA1 7 28.0 2 12.5 11 39.3 0 0.0 20 27.8

BRCA2 18 72.0 14 87.5 17 60.7 3 100 52 72.2
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mastectomy was slightly younger than those who had sal-

pingo-oophorectomy (43 vs. 48 years). Presence of family

history of ovarian cancer increases the rate of uptake of

prophylactic salpingo-oophorectomy, but presence of

family history of breast cancer did not have the same effect

on choice of prophylactic mastectomy (Tables 4 and 5).

The cancer pathology, BRCA1 or BRCA2 status, use of

oral contraceptive pills and hormone replacement therapy,

history of breast feeding, menopausal status, and parity of

the women had no impact on the choice of prophylactic

surgery or not (data not shown).

Male mutation carriers were more likely to choose to

have breast examination (100 vs. 56.3%) and prostate

screening (100 vs. 66.7%) in the presence of history of

cancer.

Discussion

This study is the first to report the use of intensive sur-

veillance and preventative measures in BRCA1 and

BRCA2 mutation carriers in an Asian (Chinese) cohort

residing in Asia. From the western literature, women with

BRCA mutation confer a high risk of developing breast

cancer (BRCA1, 55–95%; BRCA2 33–95%), ovarian

cancer (BRCA1 22–66%; BRCA2 4–47%), and prostate

cancer (threefold to fivefold increased risk) [6, 16, 33–36].

Compared with sporadic cancers, these related cancers can

occur at a younger age and, therefore, affected individuals

can be offered the opportunity to have more intensive

surveillance or risk-reduction strategies. For breast cancer,

the standard recommendation includes annual or biannual

Table 3 Breast and ovary management choices of female index and family members

Family members (n = 41) Index (n = 31) All (N = 72)

F (n = 25) M (n = 16) F (n = 28) M (n = 3)

n % n % n % n % n %

Breast management (women only)

Whether had surveillance arrangementa

No 3 17.6 – – 3 14.3 – – 6 15.8

Yes 14 82.4 – – 18 85.7 – – 32 84.2

Type of surveillance (among those who had surveillance arrangement)

Clinical examination ? MMG ? USG 6 42.9 – – 1 5.6 – – 7 21.9

Clinical examination ? MMG ? USG ? MRI 8 57.1 – – 17 94.4 – – 25 78.1

Whether had prophylactic mastectomy

Did not prefer to have prophylactic mastectomy 14 82.4 – – 16 76.2 – – 30 78.9

One-sided cancer ? prophylactic mastectomy 2 11.8 – – 3 14.3 – – 5 13.2

Changed decision during surveillanceb 0 0.0 – – 2 9.5 – – 2 5.3

Yes (but no breast cancer personally) 1 5.9 – – 0 0.0 – – 1 2.6

Ovarian management (for female patients only)

Whether had surveillance arrangementc

No 3 17.6 – – 4 16.0 – – 7 16.7

Yes 14 82.4 – – 21 84.0 – – 35 83.3

Type of surveillance (among those who had surveillance arrangement)

Pelvic examination ? ovarian ultrasound 0 0.0 – – 3 14.3 – – 3 8.6

Pelvic examination ? ovarian ultrasound ? CA125 14 100 – – 18 85.7 – – 32 91.4

Whether had prophylactic salpingo-oophorectomy

Do not prefer to have prophylactic salpingo-oophorectomy 14 82.4 – – 16 64.0 – – 30 71.4

Changed decision during surveillanced 0 0.0 – – 4 16.0 – – 4 9.5

Changed decision as cancer found 0 0.0 – – 1 4.0 – – 1 2.4

Yes (but no ovarian cancer personally) 3 17.6 – – 4 16.0 – – 7 16.7

a Ten patients (index: 6, and family members: 4) had bilateral mastectomy before genetic counseling
b One patient was found to have ipsilateral breast cancer during MRI surveillance; one patient was found to have a suspicious lesion during MRI

surveillance with final pathology being atypical ductal hyperplasia
c Five patients (index: 2, and family members: 3) had bilateral oophorectomy before genetic counseling
d During ovarian surveillance, ovarian cysts or uterine fibroid was found
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clinical breast examination, annual mammography, and

MRI of breasts beginning at age 25–35 years [17, 23, 37]

and the option of having prophylactic mastectomy [38, 39].

The use of tamoxifen and raloxifene to reduce breast

cancer risk also has been promising [15, 18]. For ovarian

cancer, annual screening, including pelvic examination,

transvaginal ultrasound, and serial CA125 monitoring is

recommended, or one has the choice of prophylactic sal-

pingo-oophorectomy [38, 40]. Oral contraceptive pills have

been found to have long-lasting protective effect against

ovarian cancer [41]. Studies have reported that there is a

reduction of breast and ovarian cancer with prophylactic

mastectomy and oophorectomy [10, 11]. However, there is

still minimal evidence showing that there is survival benefit

[16], except for a few studies that showed a reduction in

overall mortality and breast and ovarian-specific mortality

for women who had prophylactic surgery compared with

those who did not [31, 40]. For men the increased risk of

prostate cancer in BRCA mutation carriers has warranted

screening for prostate cancer in this group of individuals,

and in particular BRCA1 mutation carriers. However, most

studies have been performed in men of Ashkenazi Jewish

origin; further studies need to be performed on other eth-

nicities [7, 42, 43]. With the reported benefits, genetic

testing and risk management have been widely practice in

the west. Genetic counseling is important to help decision

in the choice of risk management because there are vari-

ations in cancer risks between BRCA1 and BRCA2

mutation carriers and also different sensitivities and

amount of risk reductions that can be achieved. This

includes difference in the sensitivity of screening, such as

MRI breast surveillance, where increase in sensitivity is

Table 4 Difference in age and family history between patients with and without prophylactic MRM (women only, n = 38; men excluded)

Without prophylactic mastectomy

(n = 30)

With prophylactic mastectomy

(n = 8)

All (n = 38)

n Col % n Col % n Col % v2 OR 95% CI p value

Age first diagnosed with breast cancer (year)a

\40 13 50.0 6 85.7 19 57.6

C40 13 50.0 1 14.3 14 42.4 2.88 0.17 (0.02, 1.59) 0.195

Type of cancer family member had

Breast cancer

No 3 8.6 3 37.5 6 15.8

Yes 32 91.4 5 62.5 37 86.0 4.54 0.16 (0.02, 1.00) 0.067

Ovarian cancer

No 28 80.0 5 62.5 33 76.7

Yes 7 20.0 3 37.5 10 23.3 1.12 2.49 (0.46, 12.54) 0.362

a One proband with ovarian cancer only

Table 5 Difference in age and family history between patients with and without prophylactic oophorectomy (women only, n = 42; men

excluded)

Without prophylactic salpingo-

oophorectomy (n = 30)

With prophylactic salpingo-

oophorectomy (n = 12)

All

(n = 42)

n Col % n Col % n Col % v2 OR 95% CI p value

Age first diagnosed with breast cancer (year)a

\40 18 72.0 4 36.4 22 61.1

C40 7 28.0 7 63.6 14 38.9 4.08 4.50 (1.00, 20.31) 0.067

Type of cancer family member had

Breast cancer

No 6 18.2 3 25.0 9 20.0

Yes 27 81.8 9 75.0 36 80.0 0.26 0.67 (0.14, 3.23) 0.682

Ovarian cancer

No 26 78.8 8 66.7 34 75.6

Yes 7 21.2 4 33.3 11 24.4 0.70 1.86 (0.43, 8.01) 0.195

a One proband with ovarian cancer only
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more significant in BRCA1 than BRCA2 mutation carriers

and the likelihood of prophylactic salpingo-oophorectomy

and tamoxifen being more significant in risk reduction of

breast cancer in BRCA2 mutation carriers. In our cohort,

however, the choice of prophylactic surgery was not dif-

ferent between BRCA1 and BRCA2 mutation carriers

despite having been informed of the different risks between

the two types of mutations [26]. Studies have found that the

uptake rates of preventative options in BRCA mutation

carriers can vary in different countries. One study, which

included a number of countries, such as the United States,

Canada, and various European countries, found that the

uptake rate of prophylactic mastectomy ranges from 4.2–

4.5% in Israel and Norway to 36.3% in the United States;

uptake rates of prophylactic oophorectomy is usually

higher, ranging from 34.9% in Poland to 71% in France

and the United States [32, 44]. There also was a variation in

the uptake of type of breast screening between countries

where mammography is generally an accepted form of

screening (65.5 to 100%) but uptake of MRI breast

screening ranged from 2.2% in Israel to 94.6% in Holland

[32].

Genetic counseling and testing is still a new discipline in

Asia. There are a limited number of studies published

based on research on prevalence of BRCA mutation and

reports of novel mutations in Asian countries [45–50].

However, there have not been any reports of the formal

establishment of genetic and high-risk clinics where

patients can receive genetic counseling and genetic testing

followed by risk management. There is no publication on

the uptake rates of risk management of cohorts who carry

the BRCA mutation from Asia to date.

The Hong Kong Hereditary and High Risk Programme

was established in March 2007 to provide such services to

that of international standards by trained specialists in

genetics and genetic counselors and to establish a research

database on Asian cohorts.

In our study, BRCA mutation carriers are more likely to

choose intensive surveillance as an option for risk man-

agement. Prophylactic mastectomy rate (including com-

pletion mastectomy and contralateral prophylactic

mastectomy) was 21.1% overall in all mutation carriers,

which is in the mid range compared with that of interna-

tional studies [32]. Interestingly two of the index patients

decided to have contralateral prophylactic mastectomy and

ipsilateral completion mastectomy for the individual who

had previous breast conservation surgery performed, after a

MRI screen detected lesion. One individual was a pre-

menopausal woman diagnosed with ipsilateral breast can-

cer recurrence after breast conservation surgery who

decided for bilateral mastectomy without reconstruction.

The other was a postmenopausal woman with right-sided

breast cancer with modified radical mastectomy performed

who was found to have a MRI-detected breast lesion and

decided for mastectomy of the contralateral breast before

pathology confirmation preoperatively. The lesion was

found to be atypical ductal hyperplasia. The additional

information of risk of breast cancer is likely to have altered

the choice of management in these high-risk patients.

There have been studies in the past on Chinese cohorts

suggesting that mastectomy is a preferred option to breast

conservation when a woman is diagnosed with breast

cancer [51]. There is likely to be cultural [52] differences

and risk perception that may have an influence on choice of

surgery of Chinese mutation carriers. Educational level

also was a factor that influences choice of surgery and

reinforces the importance of genetic counseling in the

decision-making process [53, 54]. It has been shown that

women who choose prophylactic mastectomy tend to be

younger [55, 56] and have children [30, 57]. In our cohort,

although not statistically significant, the majority of women

who agreed to prophylactic mastectomy were younger than

age 40 years at diagnosis of breast cancer. Western data

have suggested that women with newly diagnosed breast

cancer are more likely to choose prophylactic mastectomy

if genetic information is known [44]. However, as the

majority of patients only received genetic testing after they

had cancer surgery, because testing was only offered ret-

rospectively at the start of the program in 2007, most

patients were unlikely to agree to prophylactic mastectomy

years after their surgery unless this was offered at the time

of diagnosis of breast cancer, which is now an option for

patients who were counseled through the program. In our

study, neither the number of children or parity nor the

family history of cancer influenced choice of prophylactic

mastectomy, which is different from some reports in the

western literature but similar to others [54, 58, 59].

The uptake rate of prophylactic salpingo-oophorectomy

was 32%, which is slightly higher than that of prophylactic

mastectomy but relatively low compared with most wes-

tern countries, especially the United States [32]. Similar to

published data, however, it is of higher acceptance com-

pared with prophylactic mastectomy [52]. Women who

decide for prophylactic salpingo-oophorectomy were

comparatively older than those who decided for prophy-

lactic mastectomy. This is similar to western studies where

prophylactic salpingo-oophorectomy was more common in

carriers older than age 40 years compared with those

between 25 and 39 years [60]. This is likely due to the

influence of recommendation during genetic counseling

where the procedure is generally recommended to be per-

formed after the patient has completed a family and pref-

erably in their 40s. Family history of ovarian cancer has

much influence on the decision of prophylactic salpingo-

oophorectomy in our cohort. This higher uptake rate of

prophylactic salpingo-oophorectomy also is likely to be
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due to the knowledge of the limitation of sensitivity and

specificity of ovarian screening and hence a more aggres-

sive approach of prevention is acceptable [61].

The majority of mutation carriers preferred breast and

ovarian surveillance. Although screening has been shown

to improve survival in women, and retrospective studies

have shown that mammography is able to detect some

early-stage cancers in BRCA mutation carriers [16, 62], the

improvement of survival from screening in high-risk

women has still not been proven [63–66]. More impor-

tantly, mammograms are known to be less sensitive for

detection of cancer in younger women who have denser

breast tissue [67]. Asian women have been reported to have

denser breast tissue, and in a previous study we found that

[80% of women have heterogeneously dense breasts and

are younger when diagnosed with breast cancer in our

locality [68, 69]. These findings are similar to other Asian

studies [70, 71] and therefore ultrasonography is com-

monly incorporated as part of breast screening due to the

decreased sensitivity of mammography in Asian countries

but not replacing mammography [27, 72–74]. MRI breast

screening has been shown to be more sensitive than

mammography for detecting breast cancer but has lower

specificity [75]. Although more studies will be necessary to

confirm its use in Asian cohorts who are likely to carry

more BRCA2 mutations [76], it has been suggested that the

increased sensitivity of MRI is only significant in BRCA1

mutation carriers and not BRCA2 [26]. Most index patients

who have been offered MRI breast screening agreed to this

type of screening in our cohort, but the acceptance was less

in family members who were found to be a mutation car-

rier. This may be due to the different risk perception in

those who have already had cancer. It also may be due to

cost of MRI breast screening [77] compared with mam-

mography; further studies are necessary to understand the

reason for not choosing MRI breast screening as part of the

surveillance screening.

Interestingly no female mutation carriers, excluding

those who were already taking tamoxifen, agreed to have

any chemoprevention. Although the risk of breast and

ovarian cancer may be reduced by chemopreventative

drugs, they are not without side effects. Studies have

shown that some patients may be more reluctant to take

chemopreventative drugs despite the proven effectiveness

of the drug, because they are more worried about the side

effects and hence are more willing to undergo preventative

surgery [78].

In our cohort, uptake of breast and prostate screening is

more acceptable in male patients who already had breast

cancer. In a previous study in western cohort, although

male mutation carriers believe in the risk of breast and

prostate cancer, fewer than half of those who have no

history of cancer will agree to cancer surveillance. Our

cohort uptake of breast screening was 56.3% and prostate

cancer screening was 66.7% in male mutation carriers who

have no history of cancer, which is higher than published

experience [79].

In our study as part of the risk assessment, we did not

employ the use of standard risk assessment models devel-

oped in the west mainly based on Caucasian and Jewish

cohorts [80]. This is because recent studies have found that

common risk models used for prediction of BRCA muta-

tion may not be accurate when applied to Asian population

[81–83] and hence risk assessment for genetic testing is

still based on clinical and family history in our cohort.

Without an accurate assessment and estimation of risk of

Asian population, it would be hard to evaluate the benefit

from these preventative measures and to give accurate

genetic counseling for Asian population. Prospective

studies on BRCA mutation prevalence and risk in different

ethnicities would be essential so that these families are

managed appropriately.

The strength of this study is the multi-institutional

sources of referral and the systematic prospective collec-

tion of data. Additionally, mutation carriers are generally

compliant in returning to the high-risk clinic for further

management. However, despite The Hong Kong Hereditary

Breast Cancer Programme being an organized program,

referral is still physician-referral and patient self-referral

dependent. There may still be some patients who would

receive genetic testing through laboratories in the com-

munity and not been given formal genetic counseling and

hence the choice of management of those individuals may

be different and not reflected in this study. Nevertheless, it

is most likely that the majority of individuals tested were

through this program, and the results from the study should

give a good representation of the choices of management of

mutation carriers in Hong Kong.

Weakness of this study includes a rather small cohort of

patients because it is only 2 years into the establishment of

the program. In addition this study is mainly based in Hong

Kong, which is the southern part of China. Although this

study is only based in a specific area in Asia, it is likely that

the results from this study may reflect the practice in larger

cohorts in Asia due to similar cultural background. It will

be of interest to compare findings from other Asian coun-

tries when available. In addition, the reason and psycho-

logical impact of choice of management was not performed

in this study. Prophylactic mastectomy can be mutilating

and is irreversible, which can affect body image and sexual

relationships. Choice of prophylactic surgery can have both

negative and positive impact on the life of an individual

[79, 84]. Due to the likely variability in different popula-

tions in culture, attitudes toward body image, femininity,

preventative surgery, and chemopreventative treatment,

future research in this area will improve our understanding
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of factors that influence mutation carriers’ choice to adopt

particular risk surveillance and risk-reduction strategies.

The costs related to preventative and screening measures

may play a role in affecting these choices [56], hence

future cost analysis study is important. These and the

additional information of risk assessment in Asian popu-

lation would improve clinician’s risk assessment and

counseling and aid individuals on their choice of man-

agement so that those who will most likely benefit from

these interventions may be appropriately selected.
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