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Background: According to the European Society for Clinical Oncology (ESMO) guidelines, the therapeutic algorithm for
early-stage epithelial ovarian carcinoma (EOC) is primarily based on grading and histotype. Adjuvant chemotherapy is
usually recommended for high-grade tumors and for the International Federation of Gynecology and Obstetrics (FIGO)
stage IB-IC; however, overtreatment remains a concern. Conversely, patients truly at higher risk of recurrence currently
lack access to additional therapeutic strategies.
Patients and methods: This study presents a descriptive analysis of early-stage EOC patients who were prospectively
sequenced and stratified into high-, intermediate-, and low-risk groups based on clinicopathological features. Oncogenic
alterations were identified using OncoKB and classified according to the ESMO Scale for Clinical Actionability of
molecular Targets (ESCAT) Tier I-III. The prevalence of molecular findings was first reported for each risk subgroup,
followed by an analysis on the cohort of patients who experienced relapse.
Results: A total of 180 patients with FIGO stage I-II EOC were enrolled between January 2022 and December 2023; 126
patients (70%) had at least one ESCAT Tier I-III alteration (including 51% high risk, 35% intermediate risk, and 14% low
risk); among them, approximately one-quarter (26%, 95% confidence interval 19% to 35%) had an ESCAT Tier I
alteration. BRCA1 and BRCA2 alterations were observed in about one-quarter of patients, with BRCA2 often co-
altered with POLE mutations (55%, P ¼ 2.1 � 10�4). Notably, almost all BRCA1 variants were found in high-risk
patients. BRAF V600E mutation (ESCAT IC) was found in 2.4% of patients. PIK3CA variants were the most common
Tier IIIA alterations found in 59% of patients. Among those who experienced recurrence, 60% had at least one
ESCAT Tier I-III alteration, with PIK3CA mutations being the most frequent.
Conclusions: These findings highlight the potential for actionable alterations in most early-stage EOC patients and
support the exploration of chemotherapy-free regimens for low- to intermediate-risk groups, as well as targeted
maintenance therapy for high-risk individuals.
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INTRODUCTION

The current standard of care for early-stage epithelial
ovarian cancer (EOC) includes complete staging surgery
with systematic pelvic and lumbo-aortic lymphadenectomy
followed by platinum-based chemotherapy for patients at
high risk of recurrence (HR).1,2 Adjuvant chemotherapy was
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reported to increase relapse-free survival (RFS) at 5 years by
>10%, from 65% to 76%, suggesting that 100 patients need
to be treated to prevent 12 recurrences.3 However, the role
of chemotherapy in optimally staged patients remains
controversial, as subgroup analyses fail to show a clear
benefit in overall survival with adjuvant treatment.4 Ac-
cording to national and international guidelines, the ther-
apeutic algorithm for adjuvant treatment in EOC is primarily
guided by tumor grading and histotype. Adjuvant chemo-
therapy is mandatory for patients at HR which includes
those with any stage high-grade serous and endometrioid
carcinoma, stage IC2 and IC3 clear-cell carcinoma (CCC),
stage II regardless of histotype. In contrast, there is a wide
‘gray area’ of patients at intermediate risk of recurrence (IR)
including stage IB-IC low-grade serous and endometrioid
carcinoma and stage IA-IC1 CCC where adjuvant chemo-
therapy is optional. For patients at low risk (LR) of recur-
rence, including those with FIGO stage IA low-grade serous
and endometrioid carcinoma, clinical and radiological
follow-up is recommended.1

The current definitions for HR patients are suboptimal as
many of those patients do not experience recurrence, while
some classified as IR and LR do.5 In addition, individuals
truly at higher risk of recurrence lack access to additional
therapeutic strategies. Conversely, adding adjuvant
chemotherapy in IR patients radically cytoreduced poten-
tially expose them to unnecessary toxicity compromising
their quality of life without clear survival benefit. In this
context, exploring actionable genomic alterations to inform
additional or de-escalated therapeutic strategies could pave
the way for future clinical trials. Comprehensive genomic
profiling (CGP) holds the promise in addressing these
challenges by offering a more precise disease characteriza-
tion, which could ultimately redefine therapeutic ap-
proaches. The increasing adoption of CGP prompted the
European Society for Clinical Oncology (ESMO) Translational
Research and Precision Medicine Working Group to develop
a structured approach for ranking molecular targets, prior-
itizing them based on the strength of evidence supporting
their relevance as clinical targets [ESMO Scale for Clinical
Actionability of molecular Targets (ESCAT)].6

In this article, we present a comprehensive genomic,
pathological, and clinical characterization of an unselected
series of prospectively clinically sequenced early-stage EOC
patients from a large referral center with the objective of
reporting the prevalence of potentially targetable alter-
ations according to the ESCAT framework.
PATIENTS AND METHODS

Since January 2022, selected cancer patients at the Fon-
dazione Policlinico Universitario Agostino Gemelli IRCCS
(FPG) have been offered a tumor-only targeted next-
generation sequencing panel as part of a CGP program
(ClinicalTrials.gov Identifier: NCT06020625, Protocol ID:
FPG500). The study received an institutional review board
approval (Protocol U 00194/23, ID number: 3837) and all
patients provided informed consent before participation.
2 https://doi.org/10.1016/j.esmoop.2024.104090
The program was conducted in accordance with the
Declaration of Helsinki. Sequencing data from the EOC
cohort were retrieved for the present study. Eligible pa-
tients for this analysis were required to be 18 years or older
and have newly diagnosed histologically proven early-stage
EOC [International Federation of Gynecology and Obstetrics
(FIGO) stage I or II]7 with high-quality genomic and clinical
data available. Patients with advanced-stage disease (stage
III-IV), mucinous histotype, or incomplete clinical or
genomic data were excluded.

Data collection

Demographic and clinical data of enrolled patients were
collected through a customized electronic case report form
(eCRF) by reviewing medical records. The eCRF was devel-
oped using RedCap (https://redcap-irccs.policlinicogemelli.
it). This web application is fully compliant with EU guide-
lines for data protection and management (General Data
Protection RegulationdGDPRd2016/679).

Histopathologic data

Histopathologic data were obtained from pathology reports
generated by the gynecologic pathology unit, which oper-
ates with a standardized diagnostic approach. All EOC his-
tologic types and FIGO 2014 stages were included and
recorded. Estrogen and progesterone receptor status was
classified as positive (>1% positive tumor cells) or negative
(<1%). Before sequencing, histology re-review was carried
out by one gynecologic pathologist (GZ) to assess tumor cell
percentage.

Statistical analysis and sample size

Sample size was determined based on the consecutive
recruitment of patients. No formal power calculations were
carried out, as the study was designed as a descriptive
analysis, including means and standard deviations for
continuous variables and frequencies and percentages for
categorical variables. RFS was defined as the time from
diagnosis to the first radiological evidence of disease
recurrence, according to RECIST 1.1 criteria, or death from
any cause.8 Median follow-up was calculated using the
inverted KaplaneMeier technique.9 RFS was estimated us-
ing the KaplaneMeier product limit method.10

Statistical analysis was carried out using IBM SPSS sta-
tistics for Windows, v.28.0 (IBM Corp, Armonk, NY). Survival
plots were generated using R v.4.4.1 (https://www.R-
Project.org). No imputation was carried out for missing
data.

The evaluation of significant co-occurring or mutually
exclusive genes was done by carrying out pairwise Fisher’s
exact test. All tests were two-sided and a P value of 0.05
was considered for statistical significance.

Genomic data analysis

Details on the genomic methodologies used in this study
have been previously published.11
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Briefly, the TruSight Oncology 500 high-throughput panel
(TSO500HT, Illumina Inc, San Diego, CA) was applied to
analyze both DNA and RNA, covering up to 523 cancer-
related genes. This assay detects single-nucleotide vari-
ants, insertions/deletions (indels), copy number variations
(CNVs), as well as known and unknown fusions and splicing
variants in 55 genes. In addition, it assesses genomic ‘sig-
natures’ like microsatellite instability (MSI) and tumor
mutational burden (TMB), which reflect the total number of
somatic mutations in the sequenced genome.7 Raw
sequencing data were processed using the Illumina soft-
ware TSO500 v2.2 Local App and a custom analysis pipeline
(https://github.com/lucianogiaco/lianne, accessed on 09
August 2022). Data were then sent to the Clinical Genomics
Workspace software platform by Velsera for variant inter-
pretation and reporting. Sequencing was carried out with a
mean depth of >500�, with a minimum coverage of 100�
for 90% of regions and 250� for hotspots.

Quality control was carried out using a custom tool
(https://github.com/fernandoPalluzzi/VarHound, accessed
on 09 August 2022). Variant call format (VCF) files were
converted to mutation annotation format (MAF) and an-
notated using the Ensembl variant effect predictor (VEP)
and vcf2maf (https://github.com/mskcc/vcf2maf.git), then
further annotated with OncoKB (https://github.com/
oncokb/oncokb-annotator.git). Data were filtered for non-
synonymous, exonic variants with an allelic frequency (AF)
below 0.04% in gnomAD v2 and a variant allele frequency
(VAF) �5%. Subsequently, only mutations annotated as
‘Oncogenic’ or ‘Likely Oncogenic’ according to OncoKB were
considered for the analysis. CNV files were first annotated
with OncoKB, filtering out those not classified as ‘Onco-
genic’ or ‘Likely Oncogenic’. Copy numbers were then dis-
cretized into categories (�2, �1, 0, 1, 2) with amplification
defined as �5 copies and homozygous deletion.

To determine the clinical utility of the variants identified
by the CGP, ESCAT scores were applied to all genetic vari-
ants detected. A comprehensive list of all considered vari-
ants is available in Supplementary Table S1, available at
https://doi.org/10.1016/j.esmoop.2024.104090.
RESULTS

Out of 3125 patients enrolled in the institutional CGP pro-
gram FPG500 from 1 January 2022 to 31 December 2023,
180 unique, high-quality EOC FIGO stage I-II cases were
included in this study (Figure 1). In all cases, the primary
tumor specimen was sequenced. Patients were categorized
according to their risk of recurrence as previously
mentioned (LR, IR, HR).

The clinicopathological characteristics are detailed in
Table 1. Among the 180 patients included in this study,
98.3% of patients were optimally staged according to in-
ternational guidelines.10 The largest group of patients was
identified as HR (57.2%), followed by IR (31.1%) and LR
(11.7%). The overall median age of the population was 55
years (ranging from 47 to 63 years).
Volume 10 - Issue 1 - 2025
Regarding histotypes, endometrioid carcinoma was the
most common in the LR population (90.5%), while CCC was
prevalent in the IR group (48.2%), and serous carcinoma in
the HR one (49.5%).12 In the IR group, stage IC1 was the
most common (48.2%), while stage IIB was most frequent in
the HR group (34%). Estrogen and progesterone receptors
(ER/PR) were positive in >90% of LR patients, w50% of IR
patients, and around 70% of HR patients.

Overall, 67.2% of patients (21% IR and 79% HR) received
adjuvant platinum-based chemotherapy. The median follow-
up was 6.7 months.
Genomic landscape

Molecular findings from the overall cohort, including
oncogenic/likely oncogenic variants, are shown in
Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2024.104090. One hundred and seventy-six
patients (98%) had at least one oncogenic/likely onco-
genic variant. The most frequently altered genes were
PIK3CA (n ¼ 74, 41%), TP53 (n ¼ 68, 38%), ARID1A (n ¼ 59,
33%), and CTNNB1 (n ¼ 39, 22%). When stratified by risk
class, PIK3CA and ARID1A mutations were more prevalent in
the LR (57% and 33%, respectively) and IR (63% and 46%,
respectively) cohorts compared with the HR group (26% and
25%, respectively). Conversely, TP53 mutations were found
in 57% of HR patients, compared with 11% in the IR group
and 14% in the LR group. CTNNB1 mutations showed a
decreasing trend from LR (62%) to IR (25%) and HR (12%).

Out of 180 patients, 126 (70%) had at least one alteration
classified as ESCAT Tier I-III (Figure 2). Considering risk
groups, ESCAT Tier I-III variants were found in 51% of the
HR subgroup, 35% of the IR group and 14% of the LR group.
A single ESCAT alteration was identified in 93 patients (74%)
while the remaining patients had two or more co-occurring
alterations.

Approximately one-quarter (26%, 95% confidence inter-
val 19% to 35%) of the patients had an ESCAT Tier I alter-
ation. Specifically, 24% displayed BRCA1 and BRCA2
alterations (n ¼ 22 and 9, respectively; Tier IA) and 2%,
BRAF V600E mutation (n ¼ 3; Tier IC). Notably, BRCA2
variants were frequently co-altered with POLE mutations
(55% of cases, P ¼ 2.1 � 10�4). Nearly all BRCA1 variants,
except for two, were identified in HR patients and
accounted for the exclusive ESCAT alteration in 86% of
these cases.

Eight patients (6%) were identified with POLE mutations
(3 HR, 3 IR, and 2 LR). Most of them had stage IA (75%) with
an endometrioid histotype (63%); nearly half were high-
grade (G3). The median TMB for those patients was 404.8
mut/MB, consistent with an ultra-mutant phenotype. Co-
alterations with three or more other ESCAT alterations
were observed in all these patients, including mainly PIK3CA
(75%), PTEN (63%), and BRCA2 (63%).

PIK3CA variants were the most common alterations
within the ESCAT framework, occurring in 59% of cases
(79% of IR patients, 67% of LR, and 42% of HR). Most of
these were missense variants; eight patients had two
https://doi.org/10.1016/j.esmoop.2024.104090 3
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Solid Cancer profiled in the FPG500 program

(1/2022 - 12/2023)

n = 3124

Ovarian cancer patients subjected to the TSO500 HT panel

n = 919

Early Stage EOC

n = 180

Low risk

n = 21

Intermediate risk

n = 56

High risk

n = 103

Exclusion
- Not Ovarian cancer, n = 2174

- Low tumor purity (≤ 20%), n = 31

Exclusion
- Advanced stage, n = 715

- Failure of the analysis, n = 24

Figure 1. STROBE diagram summarizing the early-stage EOC patients included in the study.
EOC, epithelial ovarian cancer; FPG, Fondazione Policlinico Gemelli; HT, High-Throughput; TSO, TruSight Oncology 500.
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concomitant hotspot variants. The most frequent hotspot
variants were H1047R (30%), E542K (12%), and E545K (9%).
In 48 patients PIK3CA was the unique ESCAT alteration,
while in 26 cases (21%) it co-occurred with at least two
other actionable variants (Figure 2). The most common co-
occurrence was with PTEN (n ¼ 14, 19%), ARID1A (n ¼ 45,
61%), and CTNNB1 (n ¼ 27, 36%). Conversely, BRCA1/
PIK3CA (P ¼ 1.7 � 10�8) and BRCA1/PTEN (P ¼ 0.04) as
well as TP53 and PIK3CA alterations were mutually
exclusive.

Focusing on MSI status, 11 samples (9%) exhibited >20%
unstable sites, classifying them as MSI-high.

Patients experiencing recurrence

At follow-up data cut-off (1 July 2024) all patients were
alive, and 15 patients (8.3%) experienced disease recur-
rence (HR 87%, IR 13%). Among this subgroup, seven (47%)
had grade 3 serous or endometrioid tumors, six (40%) had a
clear-cell histotype, and six (40%) were diagnosed with FIGO
stage II.

All clinical characteristics are reported in Supplementary
Table S2, available at https://doi.org/10.1016/j.esmoop.
2024.104090. The RFS at 6 months was 100% and 96% in
the IR and HR groups, respectively. At 12 months, the RFS
was 89% in the IR group and 84% in the HR group (Figure 3).
The majority of patients (86.7%; 93% HR, 7% IR) were
referred for adjuvant chemotherapy. TP53 alterations
4 https://doi.org/10.1016/j.esmoop.2024.104090
accounted for 67%, PIK3CA for 53%, and ARID1A for 40%
(Supplementary Figure S2, available at https://doi.org/10.
1016/j.esmoop.2024.104090). In the two IR patients these
alterations were the only ones found. ESCAT Tier I-III al-
terations were found in 9 out of 15 patients (60%)
(Figure 4). PIK3CA was found in eight out of nine patients
(89%), co-mutated with ATM, PTEN, and RET, respectively.
Two cases exhibited high TMB values (59.5 and 18.2 mut/
Mb, respectively) with one case also classified as MSI-high
(33%), consistent with negative MSH2 and MSH6 staining
observed at immunohistochemistry evaluation.

The only patient without PIK3CA alteration was classified
as HR, diagnosed with HGSOC FIGO stage IC, and had an
ATM deletion.

DISCUSSION

This study provides a descriptive analysis of actionable
mutations based on ESCAT criteria in a large single-center
cohort of prospectively sequenced early-stage EOC patients.

The vast majority (70%) of patients in this early-stage EOC
cohort had at least one ESCAT Tier I-III classified variant.
Around one-quarter had an ESCAT Tier I alteration (BRCA1,
BRCA 2, or BRAFV600E), most of which were found in the
HR subgroup. Focusing on ESCAT II-III alterations, PIK3CA
represented the most common findings regardless of risk
group classification (42% in HR, 79% in IR, 67% in LR). Given
that the majority of patients with disease progression were
Volume 10 - Issue 1 - 2025
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Table 1. Clinical, pathological, and molecular characteristics of the study population (n [ 180)

Characteristics All cases Low risk Intermediate risk High risk

N ¼ 180 n ¼ 21 n ¼ 56 n ¼ 103

Age at diagnosis, years 55 (47-63) 55 (46-64) 50 (43-56) 58 (51-64)
BMI, kg/m2 25 (22-28) 26 (22-29) 24 (21-26) 26 (22-28)
Histotype
Serous high-grade carcinoma 50 (27.8) 0 (0.0) 0 (0.0) 50 (48.5)
Serous low-grade carcinoma 5 (2.8) 2 (9.5) 3 (5.4) 0 (0.0)
Endometroid low-grade carcinoma 43 (23.9) 19 (90.5) 15 (26.8) 9 (8.7)
Endometroid high-grade carcinoma 18 (10.0) 0 (0.0) 6 (10.7) 12 (11.7)
Clear cells carcinoma 45 (25.0) 0 (0.0) 27 (48.2) 18 (17.5)
Mixed 12 (6.7) 0 (0.0) 3 (5.4) 9 (8.7)
Other 7 (3.9) 0 (0.0) 2 (3.6) 5 (4.9)

Grading
1 48/179 (26.8) 0/21 (0.0) 25/56 (44.6) 23/102 (22.5)
2 14/179 (7.8) 8/21 (38.1) 3/56 (5.4) 3/102 (2.9)
3 41/179 (22.9) 13/21 (61.9) 19/56 (33.9) 9/102 (8.8)
Not gradable 76/179 (42.5) 0/21 (0.0) 9/56 (16.1) 67/102 (65.7)

Stage
IA 51 (28.3) 21 (100.0) 16 (28.6) 14 (13.6)
IB 6 (3.3) 0 (0.0) 2 (3.6) 4 (3.9)
IC1 33 (18.3) 0 (0.0) 27 (48.2) 6 (5.8)
IC2 23 (12.8) 0 (0.0) 10 (17.9) 13 (12.6)
IC3 7 (3.9) 0 (0.0) 1 (1.8) 6 (5.8)
IIA 25 (13.9) 0 (0.0) 0 (0.0) 25 (24.3)
IIB 35 (19.4) 0 (0.0) 0 (0.0) 35 (34.0)

Residual tumor
0 177 (98.3) 20 (95.2) 56 (100.0) 101 (98.1)
No staging 3 (1.7) 1 (4.8) 0 (0.0) 2 (1.9)

p53 status at IHC evaluation
Wild type 94 (52.2) 20 (95.2) 41 (73.2) 33 (32.0)
Mutated 60 (33.3) 0 (0.0) 4 (7.1) 56 (54.4)
No Information 26 (14.4) 1 (4.8) 11 (19.6) 14 (13.6)

Estrogen receptor
Negative 33 (18.3) 0 (0.0) 15 (26.8) 18 (17.5)
Positive 126 (70) 20 (95.2) 31 (55.3) 75 (72.8)
No Information 21 (11.7) 1 (4.8) 10 (17.9) 10 (9.7)

Progesterone receptor
Negative 59 (32.8) 1 (4.8) 25 (44.6) 33 (32.0)
Positive 99 (55) 19 (90.5) 21 (37.5) 59 (57.3)
No Information 22 (12.2) 1 (4.8) 10 (17.9) 11 (10.7)

Germline testing for BRCA 12 (6.7) 0 (0.0) 3 (5.4) 9 (8.7)
Wild type 10/12 (83.3) d 3/3 (100.0) 7/9 (77.8)
Mutated 2/12 (16.7) d 0/3 (0.0) 2/9 (22.2)

Chemotherapy
No 57 (31.7) 21 (100.0) 29 (51.8) 7 (6.8)
Yes 121 (67.2) 0 (0.0) 26 (46.4) 95 (92.2)
No Information 2 (1.1) 0 (0.0) 1 (1.8) 1 (1.0)

Chemotherapy regimen
Carboplatin 11/121 (9.1) d 7/26 (26.9) 4/95 (4.2)
Carboplatin taxol 109/121 (90.1) d 19/26 (73.1) 90/95 (94.7)
Other 1/121 (0.8) d 0/26 (0.0) 1/95 (1.1)

Results are given as n/N (%) and as median (interquartile range) as appropriate.
Percentages for categorical variables are reported for patients without missing data.
BMI, body mass index; BRCA, breast cancer gene; IHC, immunohistochemistry.

F. Camarda et al. ESMO Open
in the HR group and received platinum-based chemo-
therapy (81%), the potential actionability of PIK3CA muta-
tions may offer additional therapeutic benefits and
warrants further investigation. Similarly, PIK3CA alterations
were identified in 79% of IR patients, a group where the
benefit of chemotherapy is less certain. This highlights a
potential starting point for exploring randomized trials
focusing on chemo-free treatment strategies in this popu-
lation. While data remain limited, it is important to note
that co-alterations in PIK3CA and PTEN (mutations or de-
letions) or AKT (particularly E17K) could restore the function
Volume 10 - Issue 1 - 2025
of the signaling axis, potentially reducing the effectiveness
of PIK3CA-targeted therapies.13,14

The favorable prognosis of LR patients was confirmed in
our analysis, since no recurrence events were observed.
However, the impact of broad genomic profiling in this
subgroup is limited by the short-term follow-up currently
available. Definitive data on the prognostic significance of
POLE mutations in EOC patients with endometrioid histo-
type, using molecular subtyping from endometrial cancer,
are still missing.15 None the less, it is worth investigating
whether patients with an ultramutated phenotype could be
https://doi.org/10.1016/j.esmoop.2024.104090 5
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safely managed through follow-up alone or benefit from
immunotherapy, regardless of histological features such as
histotype and grade. From a biological perspective, other
actionable variants co-occurring with pathogenic POLE
mutations are likely passenger mutations and may not
represent valuable therapeutic targets.

Within the HR group, recurrence occurred in 22% of
clear-cell EOC, 17% of high-grade endometrioid, and 10% of
high-grade serous cases. Both IR patients who experienced
recurrence had a clear-cell histotype. All clear-cell cases that
recurred had undergone adjuvant chemotherapy, consistent
with existing evidence of the limited benefit of chemo-
therapy in this subgroup. Nevertheless, all of them dis-
played an actionable mutation according to ESCAT. The only
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two patients who recurred without adjuvant chemotherapy
lacked ESCAT actionable alterations. Overall, these data are
intended to generate hypotheses for agnostic drug admin-
istration, focusing on improving quality of life through
chemotherapy de-escalation in LR/IR patients, while
enhancing outcomes in HR patients through targeted
maintenance therapies.

Pharmaceutical targeting of the potential, yet sometimes
elusive, molecular Achilles’ heel of solid tumors through
genomic profiling has already shown promise in advanced
or recurrent settings.16 Large prospective multicenter ran-
domized trials are awaited to establish whether tumor-
agnostic targeting can produce a paradigm shift in
oncology.17-19
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At the same time, as broad genomic profiling becomes
more widespread, the need for standardized methods in
tumor-agnostic drug development has become more ur-
gent. To address this, the ESMO Precision Working Group
has recently introduced a practical framework for evalu-
ating and validating the tumor-agnostic potential of
molecularly targeted therapies.20 Moreover, the adoption of
targeted agents in the context of early-stage disease is
increasing. Osimertinib and alectinib are currently the only
targeted therapies that have shown meaningful clinical
benefits in early-stage non-small-cell lung cancer (NSCLC).
They have been recently approved (2020/2021 and 2024,
respectively) for adjuvant treatment in specific patient
populations: osimertinib for stage IB-IIIA EGFR-mutated
NSCLC (including EGFR exon 19 deletions or exon 21 L858R
mutations) and alectinib for stage IB-IIIA ALK-positive
NSCLC.21,22

Unlike NSCLC, EOC is known to have a low mutational
load, high CNVs, and a high degree of genomic instability.23

While limited genomic data are available on early-stage
disease, large datasets primarily focused on advanced-
stage patients revealed that the most frequently mutated
genes in high-grade serous histology included TP53 (96%)
and BRCA1/2 (20%).24 In low-grade serous histology, com-
mon mutations included KRAS (33%), NRAS (11%), EIF1AX
(10%), and BRAF (11%).25 For endometrioid histology, the
prevalent mutations were CTNNB1 (43%), PIK3CA (43%),
ARID1A (36%), PTEN (29%), KRAS (26%), TP53 (26%), and
SOX8 (19%).26 Very few data are available on clear-cell EOC
patients, showing pathogenic variants most frequently in
ARID1A (54.3%), KRAS (19.8%), and TP53 (13.6%).27

Recent results from a multi-gene panel study of 168 EOC
samples using the ESCAT framework were published. The
study found that nearly all patients had ESCAT Tier I-II
variants, including 17% with BRCA1/2 alterations, 9% with
PIK3CAmutations, and 7% with KRAS mutations.28 Although
direct comparisons are challenging due to differences in
study design (such as the absence of FIGO stage data and
the inclusion of TP53 alterations in ESCAT Tier II), the au-
thors suggest that other ESCAT Tier II variants may offer
potential new treatment options.
Volume 10 - Issue 1 - 2025
The main limitations of the present study are the relatively
small sample size, single-center experience, and the short
follow-up period. Although time is mature to explore a para-
digm shift in treatment for clear-cell EOC patients, therapeutic
changes for high-grade serous and endometrioid cases require
better patient selection. Current risk subgroups do not yet allow
for safe and effective treatment de-escalation/escalation. The
overall favorable prognosis of these patients requires an accu-
rate patient selection to avoid medical and financial toxicities.
Improving the accuracy of prognostic biomarkers is crucial
before fully leveraging the actionability of genomic data.

CONCLUSION

Our findings support the feasibility of targeting specific
molecular vulnerabilities in a large cohort of early-stage EOC
patients. Given the presence of multiple molecular alter-
ations in some patients, the role of some variants in disease
progression remains unclear, and resistance to targeted
therapies may develop over time. However, EOC patients,
especially those with rare histotypes, could benefit from
this approach. This strategy has the potential not only to
improve outcomes but also to spare selected patients from
the adverse effects of unnecessary chemotherapy.
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