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Abstract

Background: Care for families affected by Familial Breast and Ovarian Cancer (FBOC) is challenging as a broad
range of professions and specialties are involved. The aim was to review management and outcomes for a cohort
of women at high risk for familial breast and ovarian cancer. Methods: Ten-year retrospective follow-up study of
individuals in Southern New Zealand assessed by Genetic Health Service New Zealand to be high risk for FBOC and
without a personal cancer diagnosis at time of consultation. Results: Twenty women were identified; twelve underwent
genetic testing, and a pathogenic BRCA variant was identified in eleven. Eight women had no testing, as no index
case was available. Guidelines had been fully adhered to in 55% of women, regardless of BRCA status. Six did not
undergo appropriate breast surveillance. To date, seven of the 11 patients who tested positive for a pathogenic BRCA
variant (64%) had risk-reducing surgeries. Two women were diagnosed with breast cancer on surveillance imaging;
none were diagnosed with ovarian cancer. Four women were lost to follow-up, one of whom subsequently presented
with a symptomatic breast cancer. Conclusions: To our knowledge, this is the first study providing long-term data for
FBOC in New Zealand. Overall, guidelines were followed satisfactorily, but some women did not receive appropriate
surveillance or referrals. An integrated interdisciplinary long-term care provision model in New Zealand might help

to address gaps in FBOC surveillance and management.
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Introduction

About 5% of all breast cancers, and 15% of
all high-grade epithelial ovarian cancers, are caused by
variants in the BRCAI and BRCA2 genes. Women who
carry a pathogenic variant in these genes have an average
lifetime risk of breast cancer of 72% (BRCA1) and 69%
(BRCA2) and a lifetime ovarian cancer risk of 44%
(BRCAI) and 17% (BRCA2) [1].

A broad range of professions and specialties are
involved in managing familial breast and ovarian cancer
(FBOC). Their aim is to implement risk management
to mitigate the effect on the individual and the health
system [2].

Genetic Health Service New Zealand (GHSNZ)
is a national, publically funded service provided by
Clinical Geneticists and Genetic Counsellors. Appropiate
Primary Care and Specialists referrals as well as self
referrals are accepted. GHSNZ assesses family cancer
history to determine the level of risk, whether genetic
testing is warranted and provides potiential screening
recommendations.

The study was performed in New Zealand, which has
a publicly funded health system. The regions relevant

"Te Whatu Ora Southern, Dunedin Hospital,

Univeristy of Otago, New Zealand.

for this study of Otago and Southland have a population
of approx. 300,000. The majority is of European
descent (>80%), Maori compromise approx. 10%.
Breast Cancer Rate for the region at the time the study
cohort was recruited 2008/2009 was 93 per 1000,000
age-standardised, Ovarian Cancer Rate 10.7 per 100,000
[3]. The two underlying aims of risk management in FBOC
are (1) early detection through appropriate evidence-based
surveillance and (2) preventing cancer diagnoses through
risk-reducing surgery or medication. Regular breast
surveillance is recommended for the early detection of
breast cancer [4]. Alternatively, prophylactic bilateral
mastectomy can be offered as it reduces the risk of breast
cancer [5]. Ovarian surveillance with ultrasound or tumour
marker testing is not recommended as it is unsuccessful
for early detection [4]. Long-term follow-up studies have
shown that prophylactic bilateral salpingo-oophorectomy
(BSO) reduces the risk of ovarian cancer by more than
90% [6, 7].

Referral to a specialist breast surgeon for discussion of
surveillance and risk reducing strategies is recommended
in women aged 25-30; referral to a specialist gynaecologist
or gynaecologic oncologist for discussion about risk
reducing BSO is recommended from 35 years (BRCAI)
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and 40 years (BRCA?2) [4].

Management of these high-risk patients is complex
and requires age-specific input from different specialist
services.

This study aims to review the management and
outcomes for women at high risk for FBOC. The primary
aim is to assess adherence to guidelines. The secondary
aims are to collect data on follow-up and outcomes to
potentially identify aspects for improvement of care.

Materials and Methods

This retrospective descriptive 10-year follow-up study
is based on a cohort of all-comers from Southern New
Zealand (Regions Otago and Southland) seen by GHSNZ
in 2008 and 2009 for suspected hereditary predisposition
to breast and/or ovarian cancer. Inclusion criteria for this
analysis was classification by GHSNZ to be at high risk for
FBOC. Excluded were patients with breast and/or ovarian
cancer diagnosis at the time of genetic consultation.

High risk for FBOC was defined as (1) being identified
to carry a pathogenic gene variant or (2) to have an at
least 10% likleyhood to carry an unidentified pathogenic
variant based on strong family history. Patient - reported
family history was cross checked to be correct via the New
Zealand cancer registry by GHSNZ.

Data on patient management was collected from the
South Island-wide clinical electronic documentation
system Health Connect South (HCS), laboratory and
radiology providers in the region or physical records as
required. Patients were not contacted for this study. EviQ-
based guidelines [4] have been applied. The version in use
in 2010 for the identification and surveillance of women
at high risk of familial ovarian and breast cancers were
compared to assess adherence. Even though the guidelines
have evolved over time, the key elements reviewed for
this study were unchanged:

Breast
Referral to breast care service for consultation
Yearly breast imaging (MRI, mammogram)
Consideration of risk-reducing surgery

Ovarian

Referral to gynaecology/gynaecology oncology
services for consultation from ages 35—40 years for risk-
reducing BSO

No routine surveillance recommended (No serum
CA125/transvaginal ultrasound)

Guidelines were deemed to have been adhered to if:
Breast

Patient had undergone >80% of recommended breast
imaging.

Patient has been referred to breast care services for
consultation (regardless of patient decision to undertake
risk-reducing surgery).

Ovarian
Surveillance ultrasound for early detection of ovarian
cancer was not performed. Pelvic ultrasound performed
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with symptomatic indication was disregarded.

Patient referral to gynaecology/gynaecology oncology
services for consultation from ages 3540 years (regardless
of patient decision to undertake risk-reducing surgery) or
currently awaiting referral at the recommended age.

Over the last 10 years, genetic testing technologies
have improved, with full gene sequencing and the
introduction of panel screening (with inclusion of
additional FBOC genes). Therefore, data were also
collected on whether patients meeting criteria had received
updated gene analysis.

Ethics approval was granted and renewed for
this follow up study by the Human Research Ethics
Committee, University of Otago HD 19/050.

Results

Of the 120 individuals seen by GHSNZ for an
assessment of Familal Breast and Ovarian Cancer in the
two-year time period 2008/2009, 43 were classified as
high risk for FBOC (Figure 1). Of these 23 had a personal
diagnosis of breast or ovarian cancer at time of genetic
assessment and were excluded from the study. The study
cohort therefore included 20 non affected individuals i.e.
without a personal cancer diagnosis at time of consultation
process, who were identified to be at high risk for Familal
Breast and Ovarian Cancer.

Median age at first consultation was 47 years (22 — 76
years) for the whole study cohort, lower for the subgroup
identified to have a pathogenic BRCA variant (mean 26
years, range 20 — 63). One women in our cohort identified
as Maori, she was found to carry a pathogenic BRCA
variant, all others were NewZealand/European descent.

Eleven (55%) had a pathogenic variant (five BRCA
and six BRCA?2). The remaining nine patients were
classified as high risk based on (confirmed) family history.

Surveillance

Four asymptomatic women received (not
recommended) pelvic ultrasound and CA 125 testing. Six
women (30%) did not have annual breast imaging and/or
were not referred to breast care service for a consultation.
Of these, three had a known pathogenic BRCA variant
(Table 1).

Risk-reducing surgery

Among the 11 BRCA-positive patients in this study,
five had completed both risk-reducing mastectomy
(+/- mastectomy for cancer treatment) and BSO. Median
time from initial genetic consultation to surgery was 86
months for mastectomy (range 6 — 110 months) and 40
months for BSO (range 2 - 68 months). Mastectomy was
performed at a median age of 32.5 years (range 31 - 47),
BSO at 43.5 years (range 32-63 years).

All four BRCA-positive patients who have not had
risk-reducing mastectomy or BSO are currently under the
age of 40 and either delaying surgery until their families
are complete or awaiting referral to discuss surgical
options at the recommended age. None of the women
opted for medical management. Overall, eleven women
(55%) were deemed to have received the recommended
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Table 1. Adherence to Guidelines and Outcomes Since Initial Genetic Counselling

Genetic assessment Adherence to guidelines *

Patient Outcome

Breast Breast Gynae Gynae  Overall Risk-reducing Risk-reducing Breast Ovarian
imaging referral surveillance  referral Mastectomy BSO Cancer  Cancer
All patients 14/20 15/20 16/20 19/20 11/20 6/20 8/20 3/20 0
(70%) (75%) (80%) 95%)  (55%) (30%) (40%) (15%)
BRCA positive 8/11 9/11 8/11 10/11 6/11 6/11 # 6/11 3/11# 0
(73%) (82%) (73%) 91%)  (55%) (55%) (55%) (27%)
High Risk 6/9 6/9 8/9 9/9 5/9 0/9 2/9 0/9 0
(not BRCA) (67%) (67%) (89%) (100%)  (55%) (0%) (22%) (0%)

* Adherence to guidelines:Breast referral, Patient referred to breast care service for consultation (regardless of patient decision to undertake
risk-reducing surgery); Gynae surveillance, Surveillance for early detection of ovarian cancer was not performed; Gynae referral, Patient has
been referred to gynaecology/gynaecology oncology services for consultation from ages 35—40 years (regardless of patient decision to undertake
risk-reducing surgery) or is currently awaiting referral at the recommended age.; # 3/11 of contralteral risk-reducing mastecomy at time of breast

cancer treatment

breast/ovarian risk management (Table 1).

Cancer diagnosis after genetic consultation

Three patients were diagnosed with breast cancer after
their original genetic consultation and all had a known
familial pathogenic BRCA variant. Two were detected
on recommended surveillance. The third patient was
tested for the family variant only after her diagnosis of
breast cancer so had not received appropriate surveillance
prior to this. All three had contralateral risk-reducing

N=120

All individuals seen by GHSNZ
for first assessment for Familial
Breast and QOwarian Cancer in
2008 and 2009

mastectomies at the time of surgical treatment.

Further genetic consultations

In nine high-risk patients no pathogenic variant was
identified. Updated gene screening was offered to three
families during the follow up period due to affected
relatives becoming available for testing. One patient was
not offered an updated testing as a re-referral to GHSNZ
did not occur.

N=77
Found to be at moderately

M =43
Classified as (potentially) high
risk after completion genetic

Y

increased or population risk as
per assessment by GH5NZ

N= 23
Exclusion criteria of personal
diagnosis of breast or ovarian

consultation

Y

cancer

N =20

Study Population
*Unaffected

*High Risk for FBOC

l k4 -

. 4

N=5 (25%) M=6 (30%) M=1 [5%)
BRCA 1 BRCA 2 no variant
found?

N=8 {40%)

not
tested 1.2

Figure 1. Study Population. Abbreviations: GHSNZ, Genetic Health Service New Zealand; FBOC, Familial Breast
and Ovarian Cancer; BRCA 1, pathogenic BRCA 1 variant identified; BRCA 2, pathogenic BRCA 2 variant identified;
''Still (potentially), high risk due to strong family history, i.e.> 10% chance that pathogenic variant in family

2no index case with cancer diagnosis available for testing

Asian Pacific Journal of Cancer Prevention, Vol 25 5



Simone Petrich et al
Discussion

To our knowledge this is the first study to provide
long-term follow-up data for FBOC patients in New
Zealand. Over half of the women were managed fully
within the recommended risk management guidelines.
Thirty percent though did not receive appropriate
breast surveillance, one of whom was diagnosed with
a pathogenic BRCA variant only after developing
a symptomatic breast cancer. Recommended breast
surveillance was performed in 70% of the patients. This
is within the range reported by other publications [8, 2].

Surveillance imaging found breast cancer in two of the
twenty women, in line with a rate of 10.6% cancer found
in a six-year surveillance interval reported by Warner et
al. [9]. One patient developed a potentially avoidable
breast cancer secondary to delayed genetic testing and
lack of referral to breast surgeons for discussion about
risk-reducing options. There is a high acceptance of risk-
reducing surgeries in our cohort, with 75% (mastectomy)
and 95% (BSO) of pathogenic BRCA-variant-positive
patients in the appropriate age range proceeding with
this option. International data show a broad range of
acceptance of risk-reducing surgery in different countries
ranging from 49.9% to 4.5% for mastectomy and .
between 83.3% and 36.7% for BSO [10].

According to US data, the uptake of cancer risk
management is higher when provided following genetic
counselling, which may explain the high uptake of
risk-reducing surgery in this cohort [11]. Long-term
management programmes are deemed to be cost effective
and could support to offer updated testing families within
a systematic approach [12].

The limitations of this study include the small sample
size and its retrospective nature. Additional surveillance
or surgeries might have been performed but not captured.
The sample might not be representative for New Zealand.
Access to genetic consultations, testing, surveillance
and risk-reducing surgery might differ throughout New
Zealand. This study did not assess families who were not
referred to GHSNZ for a consultation.

Overall, guidelines seem to have been followed
satisfactorily. After being assessed and consulted
regarding their risk for FBOC, women were able to
participate in surveillance or undergo risk-reducing
surgeries. However, 30% of women did not receive
appropriate breast surveillance, four were lost to follow-up
and one of the 20 women was diagnosed with a potentially
avoidable breast cancer.

A bridge between genetic consultation, high-risk
management and primary care is needed.

An integrated and coordinated interdisciplinary,
long-term care provision programme could address many
of the challenges.

Author Contribution Statement

All authors provided substantial contributions to
conception and design, or analysis and interpretation of
research.

6 Asian Pacific Journal of Cancer Prevention, Vol 25

Acknowledgements

Thanks to Caroline Lintott, now retired Senior
Genetic Counsellor, for her continued support for this
work. Thanks also to Yan Zhou Wang, who worked as a
summerstudent in the first phase in 2011/2012.

Declaration of Funding
The SMO Trust Women’s Health Dunedin supported
the study with 2000 NZ Dollar.

Approval by scientific body
The initial summerstudent project was approved by
the Unviersity of Otago.

Data Availability Statement
The data that support this study will be shared upon
reasonable request to the corresponding author.

Ethics approval

Ethics approval was granted and renewed for
this follow up study by the Human Research Ethics
Committee, University of Otago HD 19/050.

Conflict of Interest
The authors declare no conflicts of interest.

References

1. Antoniou A, Pharoah PD, Narod S, Risch HA, Eyfjord JE,
Hopper JL, et al. Average risks of breast and ovarian cancer
associated with brcal or brca2 mutations detected in case
series unselected for family history: A combined analysis of
22 studies. Am J Hum Genet. 2003;72(5):1117-30. https:/
doi.org/10.1086/375033.

2. Buchanan AH, Voils CI, Schildkraut JM, Fine C, Horick
NK, Marcom PK, et al. Adherence to recommended risk
management among unaffected women with a brca mutation.
J Genet Couns. 2017;26(1):79-92. https://doi.org/10.1007/
$10897-016-9981-6.

3. Tewhatuora webite, https://tewhatuora.Shinyapps.lo/cancer-
web-tool/ ,(accessed 18.11.2023).

4. Eviqwebsite [cited 2020 jun 12]. Available from: Www.
Eviq.Org.Au.

5. Carbine NE, Lostumbo L, Wallace J, Ko H. Risk-reducing
mastectomy for the prevention of primary breast cancer.
Cochrane Database Syst Rev. 2018;4(4):Cd002748. https://
doi.org/10.1002/14651858.CD002748.pub4.

6. Gotlieb WH, Barchana M, Ben-Baruch G, Friedman E.
Malignancies following bilateral salpingo-oophorectomy
(bso). Eur J Surg Oncol. 2006;32(10):1231-4. https://doi.
org/10.1016/j.€js0.2006.03.021.

7. Rebbeck TR, Lynch HT, Neuhausen SL, Narod SA, Van’t Veer
L, Garber JE, et al. Prophylactic oophorectomy in carriers of
brcal or breca2 mutations. N Engl ] Med. 2002;346(21):1616-
22. https://doi.org/10.1056/NEJMoa012158.

8. Campitelli MA, Chiarelli AM, Mirea L, Stewart L, Glendon
G, Ritvo P, et al. Adherence to breast and ovarian cancer
screening recommendations for female relatives from
the ontario site of the breast cancer family registry. Eur J
Cancer Prev. 2011;20(6):492-500. https://doi.org/10.1097/
CEJ.0b013e3283476217.

9. Warner E, Hill K, Causer P, Plewes D, Jong R, Yaffe
M, et al. Prospective study of breast cancer incidence



10.

11.

12.

in women with a brcal or BRCA2 mutation under
surveillance with and without magnetic resonance imaging.
J Clin Oncol. 2011;29(13):1664-9. https://doi.org/10.1200/
j€0.2009.27.0835.

Metcalfe K, Eisen A, Senter L, Armel S, Bordeleau L,
Meschino WS, et al. International trends in the uptake of
cancer risk reduction strategies in women with a brcal or
brca2 mutation. BrJ Cancer. 2019;121(1):15-21. https://doi.
org/10.1038/s41416-019-0446-1.

Pal T, Lee JH, Besharat A, Thompson Z, Monteiro AN,
Phelan C, et al. Modes of delivery of genetic testing services
and the uptake of cancer risk management strategies in brcal
and brca? carriers. Clin Genet. 2014;85(1):49-53. https://doi.
org/10.1111/cge.12130.

Petelin L, Hossack L, Shanahan M, Mitchell G, Liew D,
James PA, et al. Cost-effectiveness of long-term clinical
management of brca pathogenic variant carriers. Genet
Med. 2020;22(5):831-9. https://doi.org/10.1038/s41436-
020-0751-3.

Glolsl

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.

DOI:10.31557/APJCP.2024.25.1.3
10 Year Follow up for Familal Breast and Ovarian Cancer in New Zealand

Asian Pacific Journal of Cancer Prevention, Vol 25

7



