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Summary

BACKGROUND AND AIMS OF THE STUDY: Due to its
importance for treatment and potential prevention in family
members, germline testing for BRCA1/2 in patients with
newly diagnosed ovarian cancer is decisive and consid-
ered a standard of care. Maintenance therapy with
poly(ADP-ribose) polymerase (PARP) inhibitors substan-
tially improves progression-free survival in patients with
BRCA mutations and homologous recombination-deficient
tumours by inducing synthetic lethality. In Switzerland,
they are licensed only for these patients. Therefore, it
is crucial to test patients early while they are receiving
adjuvant chemotherapy. This study aimed to determine
whether genetic counselling followed by homologous re-
combination deficiency testing is feasible for initialising
maintenance therapy within eight weeks and cost-effective
in daily practice in Switzerland compared to somatic tu-
mour analysis of all patients at diagnosis.

METHODS: This single-centre retrospective study includ-
ed 44 patients with newly diagnosed high-grade serous
ovarian cancer of a Federation of Gynaecology and Ob-
stetrics (FIGO) stage of IlIA-IVB diagnosed between 12/
2020 and 12/2022. It collected the outcomes of genetic
counselling, germline testing, and somatic Geneva test for
homologous recombination deficiency. Delays in initiating
maintenance therapy, total testing costs per patient, and
progression-free survival were examined to assess feasi-
bility and cost-effectiveness in clinical practice.

RESULTS: Thirty-seven of 44 patients (84%) with newly
diagnosed ovarian cancer received counselling, of which
34 (77%) were tested for germline BRCA and other homol-
ogous recombination repair gene mutations. Five (15%)
BRCA and three (9%) other homologous recombination
deficiency mutations were identified. Eleven of the remain-
ing 26 patients (42%) had tumours with somatic homolo-
gous recombination deficiency. The mean time to the initi-
ation of maintenance therapy of 5.2 weeks was not longer
than in studies for market authorisation (SOLO1, PAO-
LA, and PRIMA). The mean testing costs per patient were
3880 Swiss Franks (CHF), compared to 5624 CHF if all

patients were tested at diagnosis with the myChoice CDx
test (p <0.0001).

CONCLUSION: Using genetic counselling to consent pa-
tients with newly diagnosed ovarian cancer for germline
testing fulfils the international gold standard. Subsequent
somatic homologous recombination deficiency analysis
complements testing and identifies more patients who will
benefit from PARP inhibitor maintenance therapy. Con-
trary to previous health cost model studies, the procedure
does not increase testing costs in the Swiss population
and does not delay maintenance therapy. Therefore, all
patients should be offered a primary germline analysis.
The challenge for the future will be to ensure sufficient re-
sources for prompt genetic counselling and germline test-

ing.

Introduction

High-grade serous ovarian cancer is often diagnosed at ad-
vanced stages and associated with a high risk of recurrence
despite initially high chemosensitivity. For many years,
there has been no improvement in the standard chemother-
apy consisting of carboplatin and paclitaxel [1]. Main-
tenance therapies with poly(ADP-ribose) polymerase in-
hibitors (PARPi), such as olaparib or niraparib, have been
introduced into routine clinical practice [2, 3].

Approximately 15%—-20% of all high-grade serous ovarian
cancers are associated with a germline mutation in BRCA
or BRCA2 and are considered an inherited disease, also
known as hereditary breast and ovarian cancer syndrome
[1]. Homologous recombination deficiency (HRD) leads to
impaired DNA damage repair and thereby contributes to
ovarian cancer progression. Pathogenic mutations in BR-
CAIl and BRCA2, regardless of whether they are somat-
ic and acquired upon tumorigenesis or inherited in the
germline, are the leading cause of homologous recombi-
nation deficiency among other gene mutations. Genetic al-
terations such as loss of heterozygosity or copy number
variations can arise due to homologous recombination de-
ficiency.

The prevalence of homologous recombination deficiency
in high-grade serous ovarian cancer is estimated to be
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around 50% [4]. This proportion is lower in daily practice,
with a recent real-world analysis of 2829 patients finding
that 37% of tumours had a genomic instability score of
over 42, implicating homologous recombination deficien-
cy, and 16% had BRCA mutations [5]. The gold standard to
determine homologous recombination deficiency is func-
tional tests such as myChoice CDx or Geneva, which have
been validated by the PAOLA trial [6-8].

Maintenance therapy with a PARPi after adjuvant
chemotherapy doubles disease-free survival rates and en-
hances clinically meaningful overall and progression-free
survival, especially in patients with BRCA mutations [9].
This effect is also observed in patients with homologous
recombination-deficient ovarian cancer. However, in pa-
tients with homologous recombination-proficient tumours,
niraparib maintenance therapy prolonged progression-free
survival by only 2.7 months [10] and olaparib combined
with bevacizumab had no effect [11, 12]. Therefore, the
Swiss regulatory authority licensed maintenance with ni-
raparib or olaparib combined with bevacizumab only for
treating ovarian cancer with homologous recombination
deficiency.

Blood testing patients for germline BRCA mutations (gBR-
CAmt) is expensive and requires prior genetic counselling
for consent. However, it is the only way to identify inher-
ited ovarian cancer and BRCA mutations, and it predicts
clinical benefit from PARPi maintenance therapy. Next-
generation sequencing (NGS) of tumour biopsies can de-
tect somatic BRCA mutations (sSBRCAmt) and mutations
in other genes that cause homologous recombination de-
ficiency. Like the functional tests, it can identify homolo-
gous recombination deficiency and predict the clinical ben-
efit of PARPi maintenance therapy but does not identify
inherited cancer predisposition [1, 8, 13—15].

The American Society of Clinical Oncology (ASCO) rec-
ommends initial genetic counselling and germline BRCA
testing for patients without pathogenic germline mutations,
followed by somatic analysis [16]. This approach is
favourable and is consistent with Swiss law, which requires
detailed counselling for germline testing and somatic
analysis that could identify BRCA mutations. It enables the
patient to decline any testing for personal reasons and al-
lows the detection of gBRCAmt that are not found by so-
matic testing for technical reasons. In a Korean cohort of
98 patients with high-grade ovarian cancer, three (3.1%)
carried a gBRCAmt without evidence of a sBRCAmt
based on next-generation sequencing (13% of BRCAmt)
[17]. This approach is time-consuming since germline test-
ing is strictly regulated by law. It requires an individual re-
quest for coverage from a patient’s health insurance, which
can delay testing [18]. In addition, a health economic mod-
el study concluded that germline testing of patients with
ovarian cancer for BRCA mutations followed by somatic
tumour-based next-generation sequencing was not cost-ef-
ficient compared to somatic testing at diagnosis, challeng-
ing its use from a health cost perspective [19].

The first aim of this study was to determine whether pro-
viding genetic counselling and germline analysis to all pa-
tients with newly diagnosed ovarian cancer followed by
functional somatic homologous recombination deficiency
testing was feasible in clinical practice, assessed as initi-
ating maintenance therapy not later than eight weeks after

Swiss Med WKkly. 2024;154:3386

completion of chemotherapy, as in the SOLO1 market ac-
cess study; it was nine weeks in the PAOLA trial and 12
weeks in the PRIMA trial [8—11].

The second aim of this study was to determine whether
this testing approach increased testing costs in Switzerland
compared to a model in which all patients newly diagnosed
with ovarian cancer are provided with a functional homol-
ogous recombination deficiency test (myChoice CDx and
Geneva), followed by genetic counselling for those with
positive tests.

Materials and methods

Bernese testing approach

In accordance with Swiss law, regulations on germline di-
agnostics, and healthcare insurance policy, in 2021, we im-
plemented a BRCA/homologous recombination deficiency
status testing approach for patients with newly diagnosed
advanced high-grade ovarian cancer at the Inselspital (The
University Hospital of Bern) to fulfil the requirements for
prescribing PARPi maintenance therapy [18]. Patients are
referred for genetic counselling by a multidisciplinary
team (MDT). The germline test panel (Twist Bioscience
Custom Panel v3) contains six known homologous recom-
bination genes (BRCA1, BRCA2, BRIP1, PALB2, RADS1C,
and RAD51D) and four mismatch repair genes (MLHI,
MSH?2, MSH6, and PMS2). If those results are negative, an
evaluation of tumour homologous recombination deficien-
cy using the Geneva test is recommended if the patient still
fulfils the clinical criteria for PARPi maintenance therapy
[6]. If DNA quality is insufficient for a Geneva test, a con-
ventional somatic tumour next-generation sequencing (Il-
lumina TSO500 panel) was performed to detect SBRCAmt
whenever possible. No further somatic tumour testing is
conducted once a patient progresses or stops responding to
platinum-based chemotherapy.

Patients and treatments

This study included patients newly diagnosed with high-
grade serous ovarian, fallopian tube, or primary peritoneal
cancer between 1 December 2020 and 31 December 2022.
Data were censored on 31 March 2023. All patients had
at least a Federation of Gynecology and Obstetrics (FIGO)
Stage IIIA. Diagnosis included a diagnostic laparoscopy
with tumour sampling. All patients were planned for
surgery (primary, interval, or delayed debulking) and rec-
ommended for (neo-)adjuvant chemotherapy with six cy-
cles of carboplatin and paclitaxel. Patients with FIGO
Stage III and a BRCAmt were treated for two years of
olaparib. Maintenance therapy with olaparib/bevacizumab
was preferred for patients with FIGO Stage IV. Olaparib/
bevacizumab or niraparib was recommended for patients
with homologous recombination-deficient tumours. Main-
tenance therapy with bevacizumab was suggested for pa-
tients with homologous recombination-proficient tumours
of FIGO Stage III with residual disease or Stage IVA.

Study design

Patients with newly diagnosed ovarian cancer underwent
BRCA and homologous recombination deficiency testing
by the Bernese testing approach (figure 1). We assessed
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the time from completion of chemotherapy to initiation of
maintenance therapy as the hallmark of clinical feasibil-
ity. The testing approach was considered clinically feasi-
ble if maintenance therapy was initiated no later than eight
weeks. The SOLO1, PAOLA, and PRIMA market access
studies started maintenance therapies no later than 8, 9, or
12 weeks, respectively.

To assess cost-effectiveness, we calculated the total testing
costs of the entire population. We compared these costs to
a modelled approach in which all patients are given an ini-
tial Geneva HRD or myChoice CDx test at diagnosis, or-
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Ethical considerations

This study was reviewed and approved by the Local Eth-
ical Committee of the canton of Bern (KEK Bern:
2023-00071).

Endpoints

We examined the numbers and proportions of patients with
gBRCAmt, sSBRCAmt, homologous recombination-defi-
cient tumours, and homologous recombination-proficient
tumours, and the numbers of patients that did not undergo

testing for medical or personal reasons. We explored the
times from diagnosis, defined as the date of the multi-
disciplinary team meeting, to genetic counselling, homol-
ogous recombination deficiency analysis, chemotherapy
completion, and maintenance therapy initiation to deter-

dered at the first multidisciplinary team meeting, followed
by germline testing for those with homologous recombina-
tion deficiency tumours (figure 2).

Figure 1: The Bernese testing approach — a real-world testing procedure in clinical practice. * the proportion of all germline-tested patients; #
the proportion of all patients who were germline BRCA wild type (JBRCAwt) with the Geneva test. NGS: next-generation sequencing.
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Figure 2: The modelled testing costs for the somatic homologous recombination deficiency (HRD) test first approach.
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mine whether our testing approach was feasible in clinical
practice. Disease-free survival (DFS), progression-free
survival (PFS), and overall survival (OS) from diagnosis
and the initiation of maintenance therapy were examined.
In addition, total testing and treatment costs per patient
were calculated.

Statistical analyses

All statistical analyses were performed with GraphPad
Prism (version 9.5.1). A 95% confidence interval (95% CI)
was calculated for the mean in all graphs. Mean costs were
compared with an unpaired #-test. Kaplan-Meier survival
functions and corresponding p-values were calculated with
the Log-rank (Mantel-Cox) test. Hazard ratios (HRs) and
their 95% Cls were calculated using the Mantel-Haenszel
method.

Costs

The costs were calculated based on the sum of all costs in-
voiced to health insurers in the Swiss healthcare system.
Medical and nursing services are billed based on the uni-
form tariff structure called TARMED (Tarmed Browser
01.09 BR). Laboratory diagnostics costs were calculated
according to the Swiss list of analyses [20], including ge-
netic counselling, germline analysis, the Geneva test, and
somatic next-generation sequencing. To determine the ex-
penses on maintenance therapy, we recorded all regularly
scheduled medical consultations, including nursing ser-
vices, laboratory analyses, and medication costs. Total
maintenance therapy costs were adjusted to the median du-
ration of treatment of the ICON7, PRIMA, PAOLA, and
SOLOL1 studies [10, 11, 21, 22]. The medication prices cor-
respond to the approved official price (table S1 in the ap-
pendix).

Results

Patient characteristics

This study included 44 patients diagnosed with high-grade
serous ovarian cancer and a median age of 66 (range:
38-88) years (table 1), of which 14 (32%) had FIGO Stage
IV and 30 (68%) had FIGO Stage III. Thirty-eight (86%)
patients underwent debulking surgery and received plat-
inum-based chemotherapy. In addition, 23 patients (52%)
had started maintenance therapy, and four (9%) had been
planned for maintenance therapy but had not initiated it
at the data cut-off. Moreover, 17 (39%) patients were as-
signed for follow-up, mainly those with primary refractory
disease or FIGO Stage III homologous recombination-pro-
ficient tumours. Only patients carrying a BRCAmt or with
homologous recombination-deficient tumours started
PARPi maintenance. Combined maintenance therapy with
olaparib and bevacizumab was initiated in five patients
harbouring a somatic or germline BRCA mutation and five
patients with homologous recombination-deficient tu-
mours without a BRCA mutation. Olaparib was given as
a maintenance therapy to four patients with either a sBR-
CAmt or gBRCAmt. Niraparib was only given to patients
with homologous recombination-deficient tumours with-
out a BRCAmt. Bevacizumab maintenance therapy was
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only prescribed to patients with homologous-proficient tu-
mours (table 1).

Genetic counselling and homologous recombination
deficiency analysis

The multidisciplinary team recommended genetic coun-
selling to all 44 patients, of which seven (16%) received
no counselling due to medical reasons such as platinum-re-
fractory disease (n = 2, 5%), defined as progression dur-
ing first-line chemotherapy, complications or death (n = 2,
5%), declining the consultation (n = 2, 5%), or not being
offered a consultation (n = 1, 2%); the reason for this could
not be determined with certainty in the retrospective da-
ta analysis. Of the 37 patients (84%) who received genet-
ic counselling, three declined germline testing and were
offered a Geneva test (n = 1, homologous recombination-
proficient tumour) or somatic next-generation sequencing
(n =1, sBRCAmt detected).

Of the 34 patients who underwent germline testing, five
(15%) carried a gBRCAmt, and three (9%) carried a
germline mutation in a homologous recombination defi-
ciency-causing gene. No further testing was recommended
for four (12%) of the remaining 26 patients (76%) because
they developed platinum-refractory disease, defined as
progression during first-line chemotherapy, or experienced
substantial toxicity that contradicted maintenance therapy.
Eighteen patients underwent a Geneva test, of which eight
(44%) were identified as homologous recombination defi-
cient and 10 (56%) as homologous recombination profi-
cient. The Geneva test was infeasible for four (12%) pa-
tients due to tissue quality, and they were examined by
somatic next-generation sequencing, which identified an
sBRCA in three (9%; figures 1, 3, 4 and 5).

Feasibility in clinical practice

Genetic counselling followed by homologous recombina-
tion deficiency testing was initiated at the first multidisci-
plinary team meeting. The mean time from this meeting to
the availability of a germline test result was 15.7 weeks,
and the completion of subsequent homologous recombina-

Figure 3: The incidences of BRCA mutations (BRCAmt) and ho-
mologous recombination deficiency (HRD) in all patients. HRP: ho-
mologous recombination proficiency.

N = 44

refractory/complications
before genetic

counselling gBRCAmt

no tests / declined N=4
L (9%)

refractory/complications
after gBRCA panel N=4

(9%)

N=4(9%) | sBRCAmt

HRp  N=14(32%) N=8 (18%)

sHRD

Swiss Medical Weekly - www.smw.ch - published under the copyright license Attribution 4.0 International (CC BY 4.0)

Page 4 of 10




Original article

Swiss Med WKkly. 2024;154:3386

tion deficiency testing was 20.2 weeks. The median time
from the completion of chemotherapy to the initiation of
maintenance therapy was 5.2 weeks; this estimate includes
patients who received a delayed debulking surgery, defined
as surgery after the completion of chemotherapy, which
prolongs the time between the completion of chemothera-
py and the initiation of maintenance. This median was 3.7

weeks when patients with delayed debulking surgery were
excluded (figure 6).

Costs of the Bernese testing approach

The total healthcare costs for genetic counselling and ho-
mologous recombination deficiency analysis were sum-
marised (figure 1). Seven patients did not undergo genetic

Figure 4: The incidences of BRCA mutations (BRCAmt) and ho-
mologous recombination deficiency (HRD) in all patients who re-
ceived genetic counselling. HRP: homologous recombination profi-

ciency.
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Figure 5: The incidences of BRCA mutations (BRCAmt) and ho-
mologous recombination deficiency (HRD) in all patients who re-
ceived germline testing. HRP: homologous recombination profi-
ciency.
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Table 1:
Patient characteristics.
Patient characteristics
Age at diagnosis (years), median (range) 66 (38-88)
FIGO Stage at diagnosis, n (%) 1] 30 (68%)
v 14 (32%)
Surgery, n (%) Primary debulking surgery 16 (36%)
Interval debulking surgery 18 (41%)
Delayed debulking surgery 4 (9%)
No debulking surgery (Laparoscopy only) 6 (13%)
Resection status, n (%) RO 33 (87%%)
R1 2 (5%%)
R2 3 (8%")
N/A (no debulking) 6 (13%)
Systemic treatment, n (%) Neoadjuvant chemotherapy 22 (50%)
— Carboplatin/paclitaxel 9 (20%)
— Carboplatin/paclitaxel/bevacizumab 13 (30%)
Adjuvant chemotherapy 16 (36%)
— Carboplatin/paclitaxel 10 (23%)
— Carboplatin/paclitaxel (including nab-paclitaxel)/bevacizumab 5 (11%)
— Carboplatin monotherapy 1 (2%)
Palliative first-line chemotherapy 6 (14%)
— Carboplatin/paclitaxel 3(7%)
— Carboplatin/paclitaxel/bevacizumab 2 (5%)
— Carboplatin monotherapy 1(2%)
Maintenance therapy 23 (52%)
— Bevacizumab and olaparib 10 (23%)
— Olaparib 4 (9%)
— Niraparib 3 (7%)
— Bevacizumab 6 (14%)
No maintenance therapy 17 (39%)
Not yet started 4 (9%)
Follow-up (months), median (range) 13.6 (2.0-27.9)

* percentage of patients with (interval-)debulking surgery
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counselling. Two patients who were not germline tested
underwent tumour next-generation sequencing (2071 CHF
per patient [p.p.]). One patient who was not germline tested
had received prior genetic counselling and later underwent
tumour next-generation sequencing (2366 CHF p.p.). One
patient had received genetic counselling but then under-
went a Geneva test instead of a germline test (2295 CHF
p-p.)- Eight patients carried a gBRCAmt or another mu-
tation causing homologous recombination deficiency and
underwent no further testing (3819 CHF p.p.). Four pa-
tients underwent no further testing after a non-mutated
germline result (3372 CHF p.p). Four patients underwent
tumour next-generation sequencing and a germline test
(5443.6 CHF p.p.). Eighteen patients underwent both a
GENEVA test and a germline analysis (5372 CHF p.p.; fig-
ure 1).

The mean testing cost across the 44 patients was 3880 CHF
p-p- If we had used the Myriad myChoice CDx test instead
of the Geneva test, the mean total testing cost would have
been 4669 CHF p.p. Estimates were calculated to compare
the cost-effectiveness of our testing approach to giving a
somatic homologous recombination deficiency test to all
patients at diagnosis. If all patients first undergo a Gene-
va test, total test costs would be 3798 CHF p.p. If they
instead first undergo a Myriad myChoice CDx test, total
testing costs would be 5624 CHF p.p. There was no statis-
tically significant difference if the Geneva test was used (p
=0.8357). However, the mean test costs were significantly
lower if a myChoice CDx test was used (p = 0.0467; figure
7.

Clinical cancer-related outcomes of the studied cohort

At 12 and 24 months after diagnosis, 84% and 65% were
disease-free, respectively (data maturity was 59% and
16%, respectively; figure 8). The median follow-up time
was 13.6 months. Patients with homologous recombina-
tion-deficient tumours had a significantly longer DFS than

Figure 6: The mean time from the multidisciplinary team (MDT)
meeting to the test results and from the completion of chemothera-
py to the initiation of maintenance therapy.
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patients diagnosed with homologous-proficient tumours
(HR =0.25,95% CI = 0.07-0.82; p = 0.022; figure 9). One
year after diagnosis, 90% were alive (64% data maturity),
and two years after diagnosis, 76% were alive (data maturi-
ty 18%; figure 10). The PFS with maintenance therapy was
significantly longer in patients with homologous recombi-
nation-deficient tumours than in patients with homologous
recombination-proficient tumours (HR = 0.09, 95% CI =
0.01-0.81; p = 0.032; figure 11).

Total therapy costs

At our centre, the resulting total healthcare costs p.p. for
maintenance therapy were 133,513 CHF for 24 months of
olaparib monotherapy, 126,241 CHF for 24 months of ni-
raparib monotherapy, 197,576 CHF for combined olaparib
(24 months) and bevacizumab (15 months) therapy, and
38,628 CHF for bevacizumab monotherapy. Adjusted to
the median treatment durations in the SOLO1, PRIMA,
PAOLA, and ICON7 studies, these costs become 133,513
CHF, 58,761 CHF, 164,511 CHF, and 34,769 CHF (table
S1).

Figure 7: The mean testing costs per patient.

<0.0001
0.0467
A

7500 :

5000+

Test costs (CHF)
m
-
}_|

2500

—-3880
413798
14669
—15624

Bernese approach

all Geneva test
Bernese approach CDX
all myChoice CDX

Figure 8: Disease-free survival from diagnosis.
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Discussion

The presented real-world data demonstrate that a testing
approach involving germline analysis followed by somatic
homologous recombination deficiency testing with the
Geneva test for patients with newly diagnosed advanced
high-grade serous ovarian cancer is feasible in clinical

Figure 9: Overall survival from diagnosis.
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Figure 10: Comparison of disease-free survival with homologous
recombination deficiency (HRD) or no homologous recombination
deficiency (No HRD).
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practice. It does not lead to clinically meaningful delays
in initiating maintenance therapy. Given the prevention of
unnecessary testing for patients who would not qualify for
a PARPI, such as those with platinum-refractory disease,
the total testing costs per patient do not differ from the
algorithm-estimates costs of first testing all patients so-
matically for homologous recombination deficiency fol-
lowed by genetic counselling. Modelling testing costs with
the more expensive myChoice CDx test showed that the
Bernese approach is cost-effective compared to a homol-
ogous recombination deficiency test at diagnosis. Clinical
outcomes were not evidently worse than those in SOLO1,
PAOLA, and PRIMA studies. For example, 88% of pa-
tients were progression-free at one year and 74% at two
years in the SOLO 1 study. In contrast, these proportions
were 88% and 65% in our cohort with limited follow-
up, but considering that many patients had less favourable
prognoses since most did not harbour a BRCAmt [10, 21].
The Bernese testing approach successfully identified can-
didates for PARPi maintenance therapy since DFS and PFS
were significantly longer in those with homologous recom-
bination deficient tumours than those with non-homolo-
gous recombination deficiency tumours.

The Bernese testing approach follows the current ASCO
guidelines [16] and meets the requirements of Swiss law
since homologous recombination deficiency or somatic
NGS testing of unconsented patients is unlawful [18]. De-
spite the high costs of genetic counselling and germline
analysis, this approach does not increase the testing costs
or is even more cost-effective if the myChoice CDx test
is used instead of the Geneva test. Our real-world data
demonstrates that an upfront testing strategy with a somat-
ic tumour-based test, such as an next-generation sequenc-
ing or homologous recombination deficiency test, indicat-
ed at the first multidisciplinary team does not lower testing
costs as a Canadian model suggests [19]. Unlike a Dutch
study that proposed a reciprocal testing strategy that com-
bined somatic BRCA testing with somatic next-generation
sequencing but did not address homologous recombina-
tion deficiency [23], the Bernese testing approach aims to
identify patients with gBRCAmt and homologous recom-
bination deficient ovarian tumours, which ensures no pa-
tients risk of missing out on gBRCAmt diagnoses [17]. All
patients without gBRCAmt are considered for a Geneva
test or, if infeasible, somatic next-generation sequencing.
The Swiss label for niraparib and olaparib/bevacizumab re-
quires a validated homologous recombination deficiency
test, which can be a Geneva or myChoice CDx test [6].
Despite previous results demonstrating the cost-effective-
ness of biomarker-driven PARPi maintenance, we do not
observe this in our cohort since total maintenance costs
would be higher if niraparib were given to all patients with
a gBRCAwt [13, 14, 25]. Compared with a prevalence of
a genomic instability score of at least 42 of 37% report-
ed in a recent British study on 2829 patients, we found a
higher prevalence of 44%, which could be explained by
avoiding testing in patients with primary platinum-refrac-
tory disease [5].

This study shows for the first time that genetic counselling
followed by germline testing and homologous recombina-
tion deficiency analysis for patients without a gBRCAmt
is feasible and cost-effective in clinical practice, provided
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sufficient resources for prompt genetic counselling exist.
Unlike all other models, our data account for some patients
not being tested for homologous recombination deficiency
for medical reasons and would never qualify for mainte-
nance therapy [19, 23]. The applied and suggested testing
approach is consistent with current guidelines and permits
an informed-consent-based decision-making process, un-
like any routine somatic tumour next-generation sequenc-
ing or homologous recombination deficiency automated
testing approach [1, 8, 16].

To date, some clinicians and institutes have refrained from
consistently conducting primary germline analysis on pa-
tients newly diagnosed with advanced high-grade serous
ovarian cancer due to assumptions that such an approach
would lead to additional costs and delays in initiating
maintenance therapy [19, 23].

This study demonstrates that a germline-first testing ap-
proach is both cost-efficient and feasible in routine clinical
practice in Switzerland. Moreover, it should be routinely
offered since it adheres to the international gold standard.
It ensures that patients are well-informed about the poten-
tial implications of familial inherited cancer syndromes,
enabling them to make self-determined decisions regarding
the analysis [16]. This approach also maximises the like-
lihood of detecting a germline mutation since large BRCA
deletions can be missed with conventional somatic next-
generation sequencing panels [17]. It clearly demonstrates
that the requirements of Swiss law that informed consent
be obtained before genetic analysis are feasible for patients
with newly diagnosed ovarian cancer. This testing ap-
proach should be applied to all patients newly diagnosed
with ovarian cancer since it is based on individual in-
formed consent, enables the detection of potentially ho-
mologous recombination deficient tumours, and meets the
requirements of the Swissmedic label for maintenance
therapies with olaparib, niraparib, or olaparib combined
with bevacizumab.

As a real-life retrospective single-centre cohort study with
relatively few patients, its results should be interpreted
cautiously. Its conclusions are based on local tariffs and ap-
ply only to the Swiss healthcare system. Therefore, a larger
international, prospective, multicentre, real-world analysis
is warranted.

Conclusions

We showed for the first time that germline testing followed
by homologous recombination deficiency analysis for
those without a gBRCAmt is feasible for patients with
newly diagnosed ovarian cancer. This testing approach
does not delay the initiation of maintenance treatment,
which was initiated within 5.2 weeks after the completion
of chemotherapy. The pre-test probability of homologous
recombination deficiency, as assessed by the Geneva test,
was 44% if patients with primary platinum-refractory dis-
ease were not tested. Finally, we demonstrated that this
test approach does not increase total testing costs per pa-
tient. It can even lower total healthcare costs if homolo-
gous recombination deficiency is assessed using the my-
Choice CDx test based on Swiss prices.
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Appendix: supplementary table

Table S1:

Total maintenance healthcare costs, including nursing, laboratory, consultations, and medications, adjusted by the median duration of maintenance therapy.

Maintenance regimen Total costs for entire maintenance in analogous studies (CHF) Total costs per median treatment duration (CHF)
Olaparib 133,513 133,513

Niraparib 126,241 58,761

Olaparib & bevacizumab 197,576 164,511

Bevacizumab 38,628 34,769
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