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VULVAR CANCER

Vulvar cancer is a rare cancer in Australia and in most populations.  
It is an invasive disease and is preceded by a pre-malignant phase 
called Vulvar Intraepithelial Neoplasia (VIN).

Two distinct sub-types of disease
• younger women: associated with oncogenic Human Papillomavirus 

(HPV), mostly HPV genotype 16

• older women: associated with vulvar dermatoses (especially lichen 
sclerosus (not caused by HPV)

Very rare in young women.
• Australian incidence, women aged 0-49 years: 0.4 cases per 100,000 py
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VULVAR CANCER INCIDENCE IN INDIGENOUS

TOP END COMMUNITIES

Condon et al. A cluster of vulvar cancer and vulvar intraepithelial neoplasia in young 
Australian Indigenous women. Cancer Causes & Control 2009;20(1):67-74.

Age adjusted 
incidence in this 

region is  >50 
times the national 

rate

The SISTER Study:
Cross-sectional survey of HPV infection in the cervix and 
vulvar/vaginal/perianal area of women in the region was conducted.
Outcomes:
• No markedly higher prevalence of HPV infection with oncogenic genital HPV 

genotypes compared with other Australian women
• No new or highly virulent variant of HPV16
• Higher rates of infection with oncogenetic sub-types (HPV16) observed at 

Vulvar/perianal area than at the cervix
• Evidence for persistent infection at the vulvar/perianal area compared with cervix

Rumbold A et al. BMC Infectious Diseases 2012, 12:243
Tan et al, Sexual Health 2013. Mar; (10) 18-25

• Also some evidence from clinical observation that the cancer occurred 
in families

What we know from previous work…..
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FOLLOW UP WITH THE COMMUNITY: POSSIBLE CAUSES

• Consulted with the community and the IRG to inform community of the study 
outcomes and whether there was support for a follow up study, including a 
genetic study.

• Whether it was a community priority

• Whether the methodology was 

acceptable

• What sorts of education and

feedback the communities

wanted

WHY STUDY THE GENETIC BASIS OF DISEASE

• Genes govern the way in which our body works 
and our responses to environment (sun 
exposure), infectious agents, toxins, drugs etc

• Genetic changes or variations in our genes 
contribute to risk of disease, how it arises and 
progresses and how it responds to treatment 

• Gaining an understanding of the genetic 
contributors to disease is important to our 
understanding of a disease

• For this study our aim was to understand why 
the aetiology of this cancer is different in these 
individuals
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IDENTIFYING THE GENETIC VARIANTS CONTRIBUTING TO

DISEASE

Our hypothesis is that there is rare genetic variation 
segregating in this population which is contributing significantly 
to the observed high incidence.

Whole genome sequencing is a successful approach to identify 
rare genetic variation contributing to disease and this has been 
proven in other cancers.

Evidence is that these rare genetic variants, although rare have 
a stronger influence on disease risk and are providing good 
insights into disease aetiology and are providing better targets 
for therapies.

1 human genome = 3.2 billion building 
blocks spread across 23 chromosomes 
(haploid)

Of 3.2 billion bases only 2-3% (3 million 
bases) which are the instructions for 
the 20,000-25,000 genes

13 years and $US 3billion to sequence 
first human genome

High throughput technology now allows 
individual genomes to be sequenced in 
hours for ~$1800AU
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Mapping the  Human Genome 
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SISTERS IN GEANS

• Recruited 30 cases (either vulvar cancer 
or high grade VIN) and 62 controls 
(matched by age and community)

• Used audio books translated into a dialect 
of Yolngu Matha, combined with local 
translators, for recruitment and consent

• Collected saliva samples (Oragene) to 
extract DNA genetic analysis

WHOLE GENOME SEQUENCING

• 23 cases of high grade VIN/Vulvar Cancer and 9 unaffected matched controls were 
selected for whole genome sequencing.

• Data was analysed using the *VASP pipeline in collaboration with Matt Field

• Bioinformatic analysis identified all genetic variation in individuals.  

• We are interested in those that are rare and predicted to significantly disrupt gene 
function

* Field, M.A., Cho, V., Andrews, T.D., et al. (2015). Reliably Detecting Clinically Important Variants Requires Both 
Combined Variant Calls and Optimized Filtering Strategies. PLoS One 10, e0143199. 

* Field, M.A., Cho, V., Cook, M.C., et al. (2015). Reducing the search space for causal genetic variants with VASP. 
Bioinformatics 31, 2377-2379.
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VARIANT PRIORITISING STRATEGY

This analysis generates a list all rare genetic variants ( <1% frequency 
in human populations), ranked on whether they are predicted to 
disrupt gene function.

Our priority is those occurring  much more frequently in cases than 
controls.

in particular a subset of closely related affected 
individuals (5 affected sisters, inferred from genetic data)

in addition to other selected rare variants that were 
shared amongst cases and absent in controls.

Outcome was the prioritisation of 60-80 variants to be verified 
through examination in the whole dataset (n=92)

VERIFYING THE VARIANTS

Results:

To date we have verified 50 variants by re-genotyping in all 
92 individuals.  Approximately 10 have failed this process. 

Several prioritised variants remain of interest however we 
are proceeding with examining all prioritised variants 
before proceeding.

Challenges:

Variants are rare and the dataset is small thus we lack 
power.

Tools available for genetic analysis have not been 
developed using indigenous genomes and therefore we are 
lacking in information on genetic variation.
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OUTCOMES TO DATE

• Next steps in the identification of genetic risk factor(s)
• Additional filtering strategies to be employed (gene centric or pathway centric 

analyses), looking in selected regions of the genome.
• Examine the remaining and new  gene variants in whole cohort including new 

cases currently being recruited
• Examine genes in diseased tissue (stored pathology samples available)

• Disease control program (in collaboration with NT Dept of Health) focusing on early 
detection and treatment
• Community education program
• Staff training program
• Vaccination
• Increased attention to first-degree relatives of cases
• by GOS
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If the excess incidence of VIN and VC 
has a genetic basis, it is likely to:
• Be rare
• Have a large effect size
• Stem from a mutation in a common 

ancestor

Therefore, we can look for this variant 
by detecting genetic regions that are 
shared identical-by-descent and are 
more common in cases than in 
controls.

2. Identity by descent analysis

UNDERSTANDING THE GENETICS AND POSSIBLE

BENEFITS

• Understanding why some individuals 
develop disease and others don’t and does 
this influence progression?

• Is there a relationship between the genetic 
variant(s) identified and persistant HPV 
infection?

• Are there opportunities for screening, or an 
intervention targeting the gene or genes 
involved.


