PhD project focusing on pathways for genetic testing for ovarian cancer patients in Australia
Research Strategy

Background

BRCA1/2 gene variant status has an important influence on ovarian cancer risk, treatment, and
survival. Estimates from pooled studies indicate that the average risk of developing ovarian
cancer in BRCA1 pathogenic variant carriers by age 80 is 44%, and 17% for BRCA2 1. A seminal
Australian study found that of 1,001 women with ovarian cancer recruited between 2002 and
2006, 14.1% tested positive for a BRCA pathogenic variant and the germline pathogenic variant
frequency could be as high as 17.1% in women with high-grade serous ovarian cancer 2. This
report also highlighted that those women with BRCA-associated disease were younger (BRCA1
only) and more likely to be diagnosed with late stage disease. Importantly, 44% of these women
had no reported family history of breast or ovarian cancer. Furthermore, only 6.8% of
participants had been referred for genetic counselling or testing outside of the study; this
typically occurred late in the patient’s cancer trajectory. The findings of this study highlighted
the importance of genetic testing in the Australian context for women with ovarian cancer who
may not have a strong family history and aligns with results from other international studies 3.

The importance of BRCA status extends beyond assessment of risk for developing ovarian or
breast cancer. BRCA mutation status also assists to identify patients most likely to benefit from
treatment with poly-ADP ribose polymerase (PARP) inhibitors #. Previous studies have also
demonstrated that carriers of BRCA1 or BRCA2 pathogenic variants have better 5-year survival
than non-carriers, even when matched for disease stage, grade, histology and age of diagnosis
>, Therefore, gaining knowledge of a patient’s BRCA variant status has important implications
for treatment options, clinical and patient decision-making, and clinical course and survival
predictions. BRCA gene variant status also has important implications for family members, in
terms of understanding and management of their own risk of ovarian, breast, prostate or other
cancers °.

Whilst the best practice and funded management pathways for women with ovarian cancer are
known, it is not known how women (and their families) are transitioned through each step,
what barriers and enablers exist (in relation to, for example, clinician roles and responsibilities,
forms, approvals, IT systems, etc.), and how variation between clinical settings may impact this.
It is important to further our understanding of the systems and processes in place for genetic
testing for ovarian cancer patients. Furthermore, in light of the recent COVID-19 outbreak, it is
important to identify whether these circumstances have impacted this process (positively or
negatively). Together, these insights will provide much needed evidence to tailor health system
interventions to improve the extent to which patients follow, and complete, the appropriate
pathway.

Study Aims
The PhD project aims to understand referral processes for genetic testing and counselling for
women with ovarian cancer and their families, to identify variation that may exist between



clinical settings and to assess impacts of the COVID-19 pandemic on referral processes. The
focus will be on genetic testing for BRCA1 or BRCA2 pathogenic variants as well as other
markers associated with Homologous Recombination Deficiency. The ultimate goal is to further
understanding of the systems and processes that are in place for genetic testing for ovarian
cancer patients in Australia so that recommendations can be made to correct variability and
inequity in care and ultimately improve outcomes for ovarian cancer patients.

Methods

Variation in eligibility criteria and referral processes for genetic counselling and testing will be
assessed through service level case studies for example through interviews with gynaecological
oncologists or other gynaecology specialists involved in the diagnosis of ovarian cancer. To
enable a thorough and comprehensive assessment of BRCA1/2 genetic testing for ovarian
cancer patients, the project will involve collection of de-identified individual level patient data.
This may include potential utilisation of the evolving Ovarian Cancer Clinical Registry, as there is
a quality indicator around genetic testing. This information will be used alongside the process
maps which will be developed across services in local health districts in different states to help
identify key areas of variation. Following the identification of key areas of variation or inequity,
the project will involve the development of data collection tools to assess barriers to best
practice testing and referral processes, followed by co-design of strategies to support
improvement at scale. Importantly, there will be scope for the PhD Candidate to develop the
methods to conduct this study in order to achieve the study aims.

Supervisory Team

The project will be based in the Daffodil Centre, a Joint Venture between Cancer Council NSW
and the University of Sydney. The advisory team for the project will include investigators from
the Daffodil Centre Ovarian Cancer research stream (Dr. Melissa Merritt, Professor Anna
DeFazio) and Associate Professor Natalie Taylor who is an expert in implementation science
(UNSW Sydney).

References

1. Kuchenbaecker KB, Hopper JL, Barnes DR, Phillips KA, Mooij TM, Roos-Blom MJ, Jervis S,
van Leeuwen FE, Milne RL, Andrieu N, Goldgar DE, Terry MB, Rookus MA, Easton DF, Antoniou
AC, McGuffog L, Evans DG, Barrowdale D, Frost D, Adlard J, Ong KR, Izatt L, Tischkowitz M, Eeles
R, Davidson R, Hodgson S, Ellis S, Nogues C, Lasset C, Stoppa-Lyonnet D, Fricker JP, Faivre L,
Berthet P, Hooning MJ, van der Kolk LE, Kets CM, Adank MA, John EM, Chung WK, Andrulis IL,
Southey M, Daly MB, Buys SS, Osorio A, Engel C, Kast K, Schmutzler RK, Caldes T, Jakubowska A,
Simard J, Friedlander ML, McLachlan SA, Machackova E, Foretova L, Tan YY, Singer CF, Olah E,
Gerdes AM, Arver B, Olsson H. Risks of Breast, Ovarian, and Contralateral Breast Cancer for
BRCA1 and BRCA2 Mutation Carriers. Jama. 2017;317(23):2402-16. doi:
10.1001/jama.2017.7112. PubMed PMID: 28632866.

2. Alsop K, Fereday S, Meldrum C, deFazio A, Emmanuel C, George J, Dobrovic A, Birrer MJ,
Webb PM, Stewart C, Friedlander M, Fox S, Bowtell D, Mitchell G. BRCA mutation frequency
and patterns of treatment response in BRCA mutation-positive women with ovarian cancer: a
report from the Australian Ovarian Cancer Study Group. J Clin Oncol. 2012;30(21):2654-63.



Epub 20120618. doi: 10.1200/jc0.2011.39.8545. PubMed PMID: 22711857; PMCID:
PMC3413277.

3. Rust K, Spiliopoulou P, Tang CY, Bell C, Stirling D, Phang T, Davidson R, Mackean M,
Nussey F, Glasspool RM, Reed NS, Sadozye A, Porteous M, McGoldrick T, Ferguson M,
Miedzybrodzka Z, McNeish IA, Gourley C. Routine germline BRCA1 and BRCA2 testing in
patients with ovarian carcinoma: analysis of the Scottish real-life experience. BJOG : an
international journal of obstetrics and gynaecology. 2018;125(11):1451-8. Epub 20180510. doi:
10.1111/1471-0528.15171. PubMed PMID: 29460478.

4, George A, Kaye S, Banerjee S. Delivering widespread BRCA testing and PARP inhibition to
patients with ovarian cancer. Nat Rev Clin Oncol. 2017;14(5):284-96. Epub 20161213. doi:
10.1038/nrclinonc.2016.191. PubMed PMID: 27958297.

5. Bolton KL, Chenevix-Trench G, Goh C, Sadetzki S, Ramus SJ, Karlan BY, Lambrechts D,
Despierre E, Barrowdale D, McGuffog L, Healey S, Easton DF, Sinilnikova O, Benitez J, Garcia MJ,
Neuhausen S, Gail MH, Hartge P, Peock S, Frost D, Evans DG, Eeles R, Godwin AK, Daly MB,
Kwong A, Ma ES, Lazaro C, Blanco |, Montagna M, D'Andrea E, Nicoletto MO, Johnatty SE, Kjeer
SK, Jensen A, Hggdall E, Goode EL, Fridley BL, Loud JT, Greene MH, Mai PL, Chetrit A, Lubin F,
Hirsh-Yechezkel G, Glendon G, Andrulis IL, Toland AE, Senter L, Gore ME, Gourley C, Michie CO,
Song H, Tyrer J, Whittemore AS, McGuire V, Sieh W, Kristoffersson U, Olsson H, Borg A, Levine
DA, Steele L, Beattie MS, Chan S, Nussbaum RL, Moysich KB, Gross J, Cass |, Walsh C, Li AJ,
Leuchter R, Gordon O, Garcia-Closas M, Gayther SA, Chanock SJ, Antoniou AC, Pharoah PD.
Association between BRCA1 and BRCA2 mutations and survival in women with invasive
epithelial ovarian cancer. Jama. 2012;307(4):382-90. doi: 10.1001/jama.2012.20. PubMed
PMID: 22274685; PMCID: PMC3727895.

6. Thompson D, Easton DF. Cancer Incidence in BRCA1 mutation carriers. J Natl Cancer Inst.
2002;94(18):1358-65. doi: 10.1093/jnci/94.18.1358. PubMed PMID: 12237281.



