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ABSTRACT

Background and purpose: This retrospective study provides Estonia’s first nationwide overview of patho-
genic and likely pathogenic variants in ovarian cancer (OC) using routine tumor molecular profiling. The
aim was to characterize the mutational landscape, identify clinically actionable alterations, and evaluate
the integration of germline testing.
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Patient/material and methods: A total of 339 OC tumor samples underwent next-generation sequenc- g\f;?’e\l’r?:;)splasmy high-
ing-based profiling. Clinical characteristics, histological subtype, and prior germline testing were recorded. throughput nucleotide
Variants were classified according to clinical-actionability levels, and homologous recombination defi-  sequencing; genetic
ciency (HRD) was assessed in high-grade serous OC cases. testing

Results: The mean age at diagnosis was 62.4 + 12.5 years, and high-grade serous OC accounted for 82.0%
of cases. Clinically actionable alterations (OncoKB Level 1&2) were detected in 37.5% of patients, most
frequently involving BRCA1, BRCA2, KRAS, and BRAF. Additional therapeutic targets were identified across
diverse biomarkers. HRD was present in 53.2% of tested high-grade serous tumors. Germline testing had
been performed in 41.9% of patients, revealing pathogenic or likely pathogenic variants in 22.5%, predom-
inantly in BRCAT and BRCA2.

Interpretation: This study outlines the mutational spectrum of OC in Estonia and demonstrates a sub-
stantial prevalence of actionable alterations and HRD. The findings highlight the value of comprehensive
tumor profiling to support precision-medicine approaches and improve individualized patient manage-
ment in Estonia.

Intr ion
troductio diagnosed with OC[5, 6]. Identifying germline PV can also prompt

According to the World Health Organization (WHO), ovarian
cancer (OC) is the seventh most common cancer in women [1].
In Estonia, on average, ~140 people develop OC per year,
according to the Estonian National Institute of Health
Development, Health Statistics and Health Research Database
[2]. The majority of newly diagnosed OC patients present with
advanced-stage disease, which can contribute to poor survival
outcomes despite advances in surgical and systemic treatment
[3]. Cancer development is a complex, multistep process driven
by pathogenic/likely pathogenic (PV) in genes that regulate cell
growth and/or DNA repair mechanisms [4, 5]. These PV can be of
germline or somatic origin, and understanding their contribu-
tion is essential for elucidating the mechanisms of inherited and
acquired diseases [5]. Current clinical guidelines recommend
offering genetic testing (GT) for risk evaluation to all women

cascade screening for at-risk relatives. Germline variants, inher-
ited in an autosomal dominant pattern [7], markedly increase the
lifetime risk of developing specific cancers, frequently manifest-
ing at an early age. For example, carriers of germline BRCAT PV
have an estimated 58% lifetime risk of OC, while BRCAZ2 carriers
have a cumulative risk of approximately 29% [5]. Generally,
germline GT has revealed PV in the BRCAT and BRCA2 genes in
up to 15% of women diagnosed with OC, highlighting a signifi-
cant hereditary component [8-13]. Additionally, somatic PV in
these same genes are identified in approximately 7% of cases,
further emphasizing the importance of comprehensive molecu-
lar profiling in guiding personalized treatment strategies [6, 8].
Somatic mutation testing has emerged as a cornerstone of pre-
cision oncology in managing OC, offering critical insights into
tumor biology and guiding personalized therapeutic strategies
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[6]. Somatic testing can also detect PV that can be of germline
origin. Routine practice now favors somatic tumor testing in all
advanced OC [6, 8, 14]. Historically, the widespread adoption of
comprehensive tumor profiling was limited by therapeutic strate-
gies, high sequencing costs and technological constraints [10, 13,
15]. Formalin-fixed paraffin-embedded (FFPE) tissue remains the
most widely available and routinely archived material for molecular
testing in OC [16]. At the same time, FFPE-derived DNA is often
fragmented and chemically modified, which compromises the
accuracy of downstream applications. However, the development
of targeted next-generation sequencing (NGS) using comprehen-
sive gene panels has provided a cost-effective and scalable solution
[6, 17]. These advances have enabled FFPE-based NGS integration
into routine clinical practice, supporting precision oncology in OC.

High-grade serous ovarian cancer (HGSOC) represents the
most prevalent subtype of epithelial OC, accounting for the
majority of cases and associated with poor prognosis due to its
aggressive nature and frequent late-stage diagnosis [4, 18, 19].
Given the heterogeneous mutation spectrum in OC, broad
tumor profiling panels can identify established driver genes and
emerging tumor-specificbiomarkers. These include homologous
recombination deficiency (HRD) [6], microsatellite instability
(MSI) [8], and tumor mutation burden (TMB) [20, 21], all of which
can inform therapeutic decisions. Approximately 50% of HGSOC
cases exhibit HRD [3, 6, 22]. HRD manifests through characteristic
genomic alterations, including large-scale transitions, loss of
heterozygosity, and telomeric allelic imbalance that reflect
impaired homologous recombination repair beyond detectable
PV in canonical HR genes. As such, HRD serves as a surrogate
biomarker for predicting poly-ADP ribose polymerase (PARP)
inhibitor sensitivity [6, 22, 23]. The OC treatment landscape has
evolved with PARP inhibitors showing established clinical
benefit, and emerging evidence suggests potential benefit from
immunotherapies[6,22, 24, 25]. Integration of tumor sequencing
results with clinical parameters, such as chemotherapy response,
progression-free survival, and tumor characteristics, can refine
prognostic accuracy and support more optimized treatment
selection [11]. It has been demonstrated that tumor DNA testing
for BRCAI1, BRCA2, and other relevant molecular markers
provides additional value even when germline GT has already
been performed, as tumor GT can uncover somatic alterations
that are missed by germline analysis [8, 12]. This work provides
the most comprehensive overview of actionable PV and
biomarker profiles in Estonia, supporting the integration of
precision medicine into routine oncology across the national
healthcare system, and offering additional value through its
combined somatic and germline testing perspective.

Patients/material and methods
Participants

The OC tumor samples underwent comprehensive genomic
profiling at the Genetics and Personalized Medicine Clinic of
Tartu University Hospital (TUH) between 2020 and 2024. As TUH
is the only accredited center in Estonia performing OC

molecular profiling, this represents a nationwide cohort, and the
reported numbers reflect OC samples analyzed in the country
during the study period. In total, 339 tumor samples were pro-
filed, of which three were excluded due to insufficient DNA qual-
ity. Clinical data, including age at diagnosis, tumor cell fraction,
histological subtype, and results of germline testing, were retro-
spectively obtained from test requisition forms completed by
the ordering clinicians. Patients diagnosed with OC but not
referred for molecular testing were not included, as molecular
data were unavailable for these cases.

OC GT approaches during the study period

Until 2020, OC GT was primarily employed through germline-tar-
geted testing approaches [30]. Somatic tumor testing was intro-
duced in 2020 using TruSight Oncology 500 (523 genes; Illumina
Inc.). Since 2022, OC testing has primarily followed a tumor-first
GT strategy, with possible germline GT performed via Sanger
seugencing or targeted germline NGS panels. At the beginning
of 2023, TSO500 RNA oligos were replaced with TruSight RNA
Pan-Cancer oligos, and the add-on oligos of TruSight Oncology
500 HRD were introduced in July 2023 for HRD testing (lllumina,
Inc.). Library preparation and sequencing were performed on
the lllumina NextSeq 500 platform using 2x101bp paired-end
reads, following the manufacturer’s protocols (Figure 1).

Tumor next-generation sequencing data analysis and
data interpretation

Data were analyzed using the Illumina TSO500 Local App soft-
ware versions 2.0-2.2 and from 2023, lllumina Dragen V4 server
with DRAGEN TruSight Oncology 500 Analysis Software v.2.1.1 to
v.2.5.3 (lllumina, Inc.). The filtering and annotation of identified
genetic variants were performed using bcftools and variant
effect predictor (VEP) software. For variant annotation, data-
bases such as OncoKB, cBioPortal, VarSome, COSMIC, Franklin,
MyCancerGenome, dbSNP, gnomAd, and ClinVar were utilized,
along with predictive tools for protein function assessment,
including Sorting Intolerant From Tolerant (SIFT), PolyPhen2,
Combined Annotation-Dependent Depletion (CADD), and PhyloP.
Variant classification followed American College of Medical
Genetics (ACMG) guidelines [26], and variants were described
according to the HGVS Nomenclature [27]. Only class 4 and 5 var-
iants, as classified according to ACMG/Association of Molecular
Pathology (AMP) guidelines, were reported in the clinical work-
flow [26]. Cutoff values for genomic biomarkers were defined as
follows: single-nucleotide variants (SNV) were reported at a vari-
ant allele frequency (VAF) > 5%; gene amplifications were consid-
ered significant at > 5 copies, the applied method does not
differentiate between focal amplifications and larger-scale
copy-number increases across the locus. TMB-HIGH was classified
as high at = 10 mutations per megabase (mut/Mb); MSI-HIGH was
defined as > 20% unstable MSI sites; and HRD was considered
positive in HGSOC when % VAF was > 30 and the HRD score was >
42, based on the TruSight Oncology 500 HRD assay aligned with
the Myriad MyChoice methodology.
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Figure 1. Timeline of ovarian cancer genomic testing and related clinical implementations in Estonia.

Results
Cohort characterization

This study employed comprehensive molecular profiling in rou-
tine clinical practice to analyze the mutational landscape and
actionable oncogenic variants in OC tumor samples in Estonia. A
total of 339 tumor samples from distinctindividuals were included.
The number of additional material requests was not recorded. The
mean age at diagnosis for OC patients was 62.4 + 12.5 years, while
the mean age at comprehensive tumor profiling was 63.5 + 12.4
years. The number of tumor samples tested increased threefold
over the years, from 38 samples in 2020 to 114 samples in 2024.

Tumor characteristics

Most OC tumors were of primary origin, comprising 221 cases
(65.2%), metastatic tumors accounted for 104 (30.7%) and
unknown origin was reported in 14 samples (4.1%). HGSOC was
the predominant histological subtype evaluated by pathologists,
observed in 278 cases (82.0%), while low-grade serous ovarian
cancer (LGSOC) represented 20 cases (5.9%). Other OC combined
histologies accounted for 33 cases (9.7%), and an unknown histo-
logical type was reported in eight cases (2.4%). The mean patholo-
gist-estimated tumor fraction for OC samples was ~57.0% + 24.0.

Sequencing metrics

The average sequencing coverage across all samples was
1171.6x(+ 362.0), reflecting a high sequencing depth. Furthermore,
the proportion of bases covered at 100x averaged 97.9% (£ 1.0%).

Molecular findings in OC tumor samples

Among the 336 samples, we identified 529 single nucleotide PV.
However, 14 samples harbored no PV. Among the detected PV,
TP53 was the most frequently altered gene, present in 79.5% of
cases. BRCAT PV were the second most common (14.9%), fol-
lowed by KRAS (6.0%), BRCA2 (5.7%), and PIK3CA (5.1%). In the
HGSOC subtype, the most prevalent PV were TP53 87.4% of
cases, BRCAT 16.2% of cases and BRCA2 (6.1%). In the other OC
subtypes, the most prevalent PV were TP53 (41.4%), followed by
a markedly higher occurrence of KRAS (20.7%), ARID1A (17.2%),

PIK3CA (13.8%), and CTNNBT (12.1%). The complete list of genes
where PV was detected is shown Table 1. The most frequent
BRCAT1 PV were c.5266dup, detected in 12 of 336 individuals (3.6%),
and c.4035del, detected in 10 of 336 individuals (3.0%). All PV by
HGVS are listed in the additional information file ‘allPVs'.

Regarding the detected gene amplification events, PIK3CA
was the most frequently amplified gene, observed in 34.2% of
cases (Supplement table S1). Among the whole gene deletions
identified, STK71 was the most frequent, accounting for 5.4% of
cases (Supplement table S2). In the studied cohort, we identified
two AR-V7 splicing alterations. Among the identified gene
fusions, the most prevalent involved the ESRT gene, accounting
for eight events (2.4%) (Supplement table S3).

Tumor biomarker results

Among the 336 samples evaluated for TMB, only 13 (3.9%)
reported as TMB-HIGH. MSI analysis revealed a similarly low
instability frequency, with MSI-HIGH status detected in nine
(2.7%) cases. HRD analysis was implemented in 2023 as part of
our comprehensive tumor testing regimen in clinical practice.
HRD analysis was performed in 94 of HGSOC, and HRD+ was
reported in 50 cases (53.2%) of HGSOC.

Actionable variants were evaluated using the OncoKB
database, focusing on Level 1 and 2 evidence for OC. Among
OC-specific actionable alterations, 126 individuals (37.5%)
carried at least one actionable variant. The most frequently
altered actionable gene was BRCAT (14.6%), followed by KRAS
(6.0%). Additional actionable findings are detailed in Table 2.
When considering actionable biomarkers relevant to solid
tumors more broadly, 56.3% of patients in our cohort had at
least one targetable alteration (Supplement Table S4).

Germline diagnostic strategies employed on OC
individuals

Among the individuals whose tumors were included in the
somatic testing cohort, 142 (41.9%) had also undergone
germline GT. From the overall germline GT results, PV was iden-
tified in 32 out of 142 (22.5%) individuals. The most frequently
affected gene was BRCAT, with 16 carriers (11.3%), followed by
BRCA2 in seven individuals (4.9%). The main BRCAT PVs were
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Table 1. Ovarian cancer histological types and the distribution of pathogenic/likely pathogenic genetic variants in tumor samples.

GENE HGSOC (n =278) % of HGSOC (n = 278) Other (n = 58) % of other (n = 58) Total % of total 336
TP53 243 87.4 24 41.4 267 79.5
BRCA1 45 16.2 5 8.6 50 14.9
KRAS 8 2.9 12 20.7 20 6.0
BRCA2 17 6.1 2 34 19 5.7
ARID1A 7 2.5 10 17.2 17 5.1
PIK3CA 9 3.2 8 13.8 17 5.1
NF1 12 4.3 1 1.7 13 3.9
CTNNB1 3 1.1 7 12.1 10 3.0
PTEN 5 1.8 3 5.2 8 24
RB1 7 25 1 1.7 8 24
BRAF 2 0.7 5 8.6 7 2.1
PIK3R1 3 1.1 4 6.9 7 2.1
BRIP1 5 1.8 1 1.7 6 1.8
PPP2R1A 3 1.1 3 5.2 6 1.8
ATM 2 0.7 3 5.2 5 1.5
CHEK2 2 0.7 3 5.2 5 1.5
FBXW7 3 1.1 2 34 5 1.5
CDKN2A 1 0.4 3 5.2 4 1.2
NRAS 0 0.0 4 6.9 4 1.2
PALB2 4 14 0 0.0 4 1.2
ERBB2 1 0.4 2 34 3 0.9
MSH2 1 0.4 2 34 3 0.9
NBN 3 1.1 0 0.0 3 0.9
APC 0 0.0 2 34 2 0.6
BAP1 0 0.0 2 34 2 0.6
BARD1 2 0.7 0 0.0 2 0.6
ERBB3 0 0.0 2 34 2 0.6
FGFR2 1 0.4 1 1.7 2 0.6
FOXL2 0 0.0 2 34 2 0.6
LZTR1 2 0.7 0 0.0 2 0.6
MSH6 0 0.0 2 34 2 0.6
NF2 1 0.4 1 1.7 2 0.6
TSC1 2 0.7 0 0.0 2 0.6
ARID1B 0 0.0 1 1.7 1 0.3
BLM 1 0.4 0 0.0 1 0.3
CDK12 1 0.4 0 0.0 1 0.3
CDKN1B 0 0.0 1 1.7 1 0.3
CHEK1 1 0.4 0 0.0 1 0.3
ESR1 1 0.4 0 0.0 1 0.3
KDM6A 1 0.4 0 0.0 1 0.3
MAP2K1 1 0.4 0 0.0 1 0.3
MAP3K1 1 0.4 0 0.0 1 0.3
MRE11 1 0.4 0 0.0 1 0.3
MUTYH 1 0.4 0 0.0 1 0.3
RAD54L 1 0.4 0 0.0 1 0.3
SDHA 0 0.0 1 1.7 1 0.3
SMARCB1 1 0.4 0 0.0 1 0.3
STK11 0 0.0 1 1.7 1 0.3
TERT 0 0.0 1 1.7 1 0.3
TsCc2 0 0.0 1 1.7 1 0.3
VHL 0 0.0 1 1.7 1 0.3
TOTAL 405 124 529

¢.4035del and ¢.5266dup, accounting for 68.8% of all germline  three patients (2.1%) and in BRIPT in two patients (1.4%). Among
BRCA1 PVs and 34.4% of all identified PVs. The primary BRCA2 PV the reported germline PV, one (3.2%) was not detected in the
identified was ¢.8572C>T, accounting for 28.6% of all BRCA2  corresponding tumor tissue, a duplication in the RAD57C gene,
germline PV. Additional germline PV were detected in CHEK2 in  encompassing exons 6 and 7. No germline PV were identified in



Table 2. Actionable variants identified in ovarian cancer tumor samples
according to OncoKB Level 1 and Level 2 evidence in ovarian cancer.

Actionable oncogenic variants according to OncoKB Level 1 and 2

Genes with PV Number % of OncoKB Level % of 336
1and 2

BRCA1 50 544 149
KRAS 20 21.7 6.0
BRCA2 19 20.7 5.7
BRAF (V600) 3 3.2 0.9
TOTAL 92 100 27.5
Fusions

NTRK3 1 100 0.3
TOTAL 1 100 0.3
Tumor biomarkers

TMB-HIGH 13 18.1 3.9

MSI-HIGH 9 125 2.7

HRD+ 50 69.4 14.9
TOTAL 72 100 214
Total number of ovarian 126 100 37.5

cancer tumor samples with
at least one actionable
variant

PV: pathogenic; HRD: homologous recombination deficiency; MSI: microsatellite
instability; TMB: tumor mutation burden.

110 individuals (77.5%). All detected germline PV are shown in
Supplement information ‘AllPVs'.

Discussion and conclusion

This nationwide retrospective analysis of 339 OC tumor samples
demonstrates the feasibility and clinical value of implementing
comprehensive molecular profiling within routine diagnostics in
Estonia. The number of tested tumors increased steadily from
2020 to 2024, representing a threefold increase and illustrating
the adoption of precision oncology practices across Estonian
oncology centers. The mean age at OC diagnosis in our cohort
was 62.4 years comparable to or slightly higher than onset ages
reported in the USA (63.0), Croatia (59.0), and Tunisia (52.4) [18,
28, 29]. In Estonia prior to 2020, clinical practice relied primarily
on germline GT. Somatic tumor profiling was introduced later
and was ordered selectively for previously germline-tested
patients when additional tumor-level information was needed
for therapeutic decision-making. Following the reimbursement
of PARP inhibitors such as olaparib in 2020 in first-line mainte-
nance treatment, Estonia introduced a tumor-first GT approach in
2022, with optional germline testing, alongside a marked increase
in testing volumes (Figure 1). However, in our cohort, the median
time from diagnosis to somatic testing was 1.1 years, whereas the
median time to germline testing was substantially longer, 3.3
years [30]. This indicates that the implementation of somatic test-
ing has, in fact, improved the timeliness of molecular evaluation
in Estonia, as patients are now receiving at least somatic testing
earlier than they historically received germline testing.

Recent Nordic and European initiatives further highlight the
growing momentum toward precision cancer medicine. Large-
scale collaborative programs such as PCM4EU and PRIME-ROSE
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have demonstrated the importance of coordinated precision
medicine implementation across Europe to ensure equitable
access to molecularly guided therapies, a development in which
Estonia is also actively participating. Similar national initiatives
in Norway and Finland show how structured precision medicine
programs can rapidly increase patient inclusion, improve
diagnostic workflows, and generate real-world evidence to
support clinical decision-making. Nordic experts also emphasize
that while precision medicine holds great promise, its successful
integration into routine oncology requires sustained investment,
interdisciplinary collaboration, and continuous evaluation of
clinical impact [31].

Only three tumor samples (0.9%) failed quality control due to
insufficient genomic material. Information regarding additional
requests for FFPE material for nucleic acid extraction was not
available. This failure rate is notably lower than those reported in
previous studies, including 2.9% in a Japanese cohort and 6.1%
in a multicenter study by Jantus-Lewintre et al., conducted
across Austria, the Netherlands, Italy, France, and Spain [32, 33].
Centralized molecular profiling at TUH ensured high technical
reliability, achieving a mean sequencing depth of 1171x and
97.9% of bases covered at > 100x across all samples. These
parameters enabled robust detection of somatic variants in
FFPE-derived tumors and surpassed sequencing coverage
reported in studies from Greece (500x), Croatia (500%; > 100X >
99%), and a multicenter study by Jantus-Lewintre et al. (500x)
[11, 28, 33]. This high level of sequencing coverage is critical for
ensuring accurate variant calling in clinical cancer genomic
profiling workflows.

TP53 PV are the hallmark alteration of HGSOC, present in over
half of cases and including rare in-frame insertions, deletions, and
frameshift mutations [28, 29, 34, 35]. Their prognostic significance
remains unclear, though in vitro data suggest potential effects on
PARP-inhibitor response [36]. In mucinous OC and LGSOC, PV in
KRAS, BRAF, and NRAS are key drivers that converge on aberrant
MAPK-pathway activation. Because KRAS-driven MAPK signaling
underlies the pathogenesis of these subtypes, MEK-targeted
therapy, as well as emerging EGFR-directed and combined MAPK/
PI3K-pathway strategies, represent the most rational therapeutic
approaches [34, 35, 37-39].

BRCAT and BRCA2 PV occurred in 14.9% and 5.7% of tumors,
which is well within the expected range for combined somatic
and germline BRCA-associated OC (~15-20%) [12, 29]. Both
previously known BRCAT main PV in Estonia (c.5266dup and
c.4035del) and the BRCA2 ¢.8572C>T PV were the most common
alterations, mirroring the germline BRCA1/2 spectrum previously
identified in the Estonian Biobank, regional cohorts [28, 40-43],
and published data from the Estonian OC cohort by Tooming et
al., where c.5266dup and c.4035del germline PV were found in
11.7% of 759 OC patients [30]. Importantly, in one patient,
germline PV was not detected in the corresponding tumor,
demonstrating that tumor-only analysis may fail to identify a
subset of heritable variants. Guidelines from the European
Society for Medical Oncology and the American Society of
Clinical Oncology indicate that tumor-only sequencing may
miss approximately 5% of germline BRCA1/2 PV [8, 14],
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emphasizing the clinical importance of paired tumor-germline
testing for accurate risk assessment and cascade testing.

Biomarker analysis revealed low frequencies of TMB-HIGH
(3.9%) and MSI-HIGH tumors (2.7%), consistent with reported
rates in OC by Morand et al. (TMB-HIGH 3.6%) and Landen et al.
(TMB-HIGH 3%; MSI-HIGH 0.3%) [24, 44]. As expected, HRD+
was detected in 53.2% of HGSOC, aligning with the ~50%
prevalence reported in the literature [3, 6, 22]. However, HRD
evaluation is technically complex, requiring a sufficiently high
pathologist-assessed tumor cell fraction (30%) and reliable
estimation for genomic instability metrics. As a result, only
samples that fulfilled these criteria were included in the HRD
analysis. Conversely, since HRD testing became part of routine
tumor profiling in 2023, it is expected to play an increasingly
important role in guiding treatment decisions for OC patients in
Estonia.

Actionable variants defined by OncoKB Level 1& 2 in OC
evidence were identified in 37.5% of patients, and this
proportion is consistent with other national OC genomic
profiling studies (~> 20%) [11, 13, 28, 29, 34], underscoring the
clinical value of comprehensive tumor sequencing. The
strongest evidence exists for BRCA1/2 and HRD-associated
alterations, which underpin the approved use of PARP inhibitors
in OC. U.S. Food and Drug Administration (FDA)-approved PARP
inhibitor options are now largely restricted to the maintenance
setting [9, 13, 22]. These indications closely align with European
Medicines Agency (EMA) practice and remain most applicable
to the HGSOC subgroup, where HRD and BRCA PV are
concentrated [45]. Beyond HRD, our results identified additional,
potentially druggable alterations. KRAS mutations, which are
particularly enriched in non-HGSOC tumors such as LGSOC [46],
have recently gained direct therapeutic relevance following the
accelerated FDA approval (May 2025) of the avutometinib +
defactinib combination for KRAS-mutated recurrent LGSOC. As
these agents have not yet received EMA approval, patients in
Europe currently require access through clinical trial
participation or structured drug-repurposing pathways such as
DRUP-type programs [15, 47]. Conversely, NTRK3 gene fusions
are directly actionable through the tumor-agnostic FDA and
EMA approvals of larotrectinib and entrectinib, making these
alterationsimmediately clinically relevant for patients identified
with such fusions. In addition, several variants identified in
ERBB2, MET, FGFR2, and components of the PI3K/mTOR pathway
represent additional potentially targetable alterations.
Although these biomarkers have received FDA and EMA
approvals for targeted therapies in other solid tumors, they are
not yet specifically approved for OC. Nevertheless, clinical trials,
such as the DESTINY-PanTumor02 study, are actively evaluating
their therapeutic relevance in this setting [48]. These alterations
may provide eligibility for tumor-agnostic basket trials
evaluating targeted strategies across cancer types. In such
cases, patients may also qualify for precision-oncology trials or
compassionate-use and/or drug-repurposing programs,
including DRUP-type frameworks [15, 47].

The absence of longitudinal clinical outcome data limited
our ability to assess the clinical relevance of the detected

alterations. Additionally, germline testing was inconsistently
performed, some patients had undergone germline analysis
prior to somatic testing, whereas others had not undergone
germline testing at all constraining our capacity to systematically
evaluate germline somatic relationships. Future studies should
integrate comprehensive genomic profiling with complete
clinical datasets, including standardized germline testing, to
enable robust outcome-based analyses and further advance
precision oncology.

Collectively, these findings demonstrate that integrating
comprehensive tumor genomic profiling with germline GT
substantially enhances diagnostic yield and therapeutic
precision for OC patients in Estonia. The high prevalence of
actionable biomarkers, particularly PV BRCA1/2 and HRD,
supports the continued expansion of molecular diagnostics and
integrative precision oncology frameworks. Although paired
tumor-germline testing represents the optimal GT strategy, its
routine adoption may be challenging due to cost or logistical
constraints [49]. Expanding access where feasible, integrating
HRD assessment, and improving clinical data linkage remain key
to advancing OC precision care in Estonia.
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