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New genetic test can improve ovarian cancer
treatment
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Anatomical site prioritization

Intra-patient spatiotemporal variation of ovaHRDscar levels in 98 prospective
HGSC samples. a Overview of the samples and their ovaHRDscar levels per
patient in a prospective cohort (DECIDER). The tumor samples were collected
at three different treatment phases and from different anatomical sites; the
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corresponding number of samples are displayed in parentheses. b Levels of
ovaHRDscar in samples harboring different genetic or epigenetic alterations
associated with HRD. The colors correspond to the ovaHRDscar levels, in the
outer ring of the pie chart every bar represents a sample carrying the
corresponding alteration, and average values for the genetic groups are displayed
in the center of the pie chart. c ovaHRDscar values between paired samples for
each patient (connected dots) did not change (Wilcoxon test) between the
samples collected at different treatment phases. For the box plots, the black
horizontal lines represent the sample medians, the boxes extend from first to
third quartile and whiskers indicate the values at 1.5 times the interquartile
range. d Comparison of anatomical site prioritizations using Cox regression
models for PFS using the Telli2016 or the ovaHRDscar algorithms. The size of
the dot represents the HR and color of the dot represents the p-value. The HR-
status for each patient is shown assessed using three anatomical sample
prioritization approaches: (1) average HRD-AIs per all samples (2) omentum,
and OVA/ADN if omentum sample not available (OME-OVA/ADN) (3)
OVA/ADN, and then omentum if OVA/ADN not available (OVA/ADN-OME).
In the case of multiple samples per same site, the average was used. Credit: npj
Precision Oncology (2022). DOI: 10.1038/s41698-022-00339-8

A genetic test developed in a study at the University of Helsinki and
Helsinki University Hospital identifies ovarian cancer patients who
benefit from PARP inhibitors, a treatment option.

Since the therapy is associated with potential serious side-effects, it is
important to be able to target it to the patients that benefit the most from
it.

"The genetic test helps to identify patients who do not benefit from the
drug, thus avoiding unnecessary treatment and the adverse effects
associated with the drug. At the same time, as much as millions of euros
of public funds can be saved," says Specialist Anniina Firkkild from
HUS Helsinki University Hospital.
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The test, which has been optimized for the Finnish population, has been
clinically approved at HUSLAB and is used to test all patients with
ovarian cancer in Finland. In 2022, the Social Insurance Institution of
Finland (Kela) included PARP inhibitors in its list of drugs for which
expenses are reimbursed based on the genetic test.

"This therapy can now be administered to as many as half of the patients
with ovarian cancer," Firkkild rejoices.

The prognosis for ovarian cancer is worse than for other gynecological
cancers, as the diagnosis is often delayed because of minor and unclear
symptoms.

In recent years, the new PARP inhibitors have achieved excellent results
as a maintenance treatment for ovarian cancer after surgery and
cytostatic therapy in newly diagnosed ovarian cancer.

"PARP inhibitor therapy adds disease-free years and extends survival
time. Some patients with advanced ovarian cancer could even be
considered cured in the future thanks to PARP inhibitors," Farkkild says.

Targeted therapies with the help of artificial
intelligence

The test, developed by the researchers with the help of machine learning,
reliably identifies patients whose tumors have certain gene defects
typical of ovarian cancer.

"Roughly half of ovarian cancers have a deficiency in a specific DNA
repair pathway. Cancer cells with this deficiency are unable to accurately
repair breaks in the DNA double-strand, which causes the accumulation
of DNA lesions," says Doctoral Researcher Fernando Perez Villatoro
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from the University of Helsinki.

The lesions are caused by a deficiency in the homologous recombination
DNA repair pathway (HRD). It is precisely these tumor types that are
sensitive to PARP inhibitors.

"Clinical trials have shown that patients with HRD tumors have a strong
response to PARP inhibitors, while the response of other patients is
poor," Perez Villatoro notes.

The study is published in the journal npj Precision Oncology.

The results of the study demonstrated that each cancer type is associated
with different characteristics of the genetic lesions related to HRD. In
fact, developing a test optimized for ovarian cancer was important for
advancing the precision of therapies for the cancer type.

"The gene test and the algorithms are now freely available, and can be
used in clinical care and trials to guide the treatment of ovarian cancer,"
Perez Villatoro concludes.

More information: Fernando Perez-Villatoro et al, Optimized
detection of homologous recombination deficiency improves the

prediction of clinical outcomes in cancer, npj Precision Oncology (2022).
DOI: 10.1038/s41698-022-00339-8
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