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Abstract

Objective: Poly (ADP-ribose) polymerase inhibitors (PARPi) have become the standard first-line
maintenance therapy for patients with BRCA-mutated epithelial ovarian cancer, significantly im-
proving prognosis. However, clinical practice reveals heterogeneity in PARPi efficacy among pa-
tients with BRCA mutations. This study aims to analyze the characteristics of BRCA1/2 mutations,
establish a novel grouping system based on BRCA functional domains, evaluate progression-free
survival (PFS) benefits across different stratifications, and identify populations that derive the
greatest benefit. Methods: In a single-center, retrospective study of 787 patients with epithelial
ovarian cancer, 211 patients with FIGO stage II~IV disease harboring pathogenic or likely patho-
genic BRCA1/2 mutations were selected as the core cohort for efficacy analysis. Based on the func-
tional domain in which the mutation was located, patients were classified into three core structural
subgroups (Group A~C). Prognosis was assessed using the Kaplan-Meier method. Results: PARPi
significantly improved overall PFS in the core cohort (HR = 0.28, P < 0.001). The median follow-up
period was 34.4 months. The median PFS in the PARPi treatment group was 59.4 months, compared
to 24.4 months in the non-PARPi group (HR = 0.28; 95% CI, 0.17~0.44; P < 0.001). No statistically
significant differences in PARPI efficacy were observed based on BRCA1/2 mutation status, exon 11
location, or germline versus somatic origin. Patients with missense mutations derived particularly
pronounced benefit (HR = 0.06; P = 0.010). Mutations located in the RAD51-binding domain of
BRCA2 were associated with the greatest treatment benefit (HR = 0.08; P = 0.002). The newly estab-
lished grouping system revealed that Group C derived the most substantial benefit (HR = 0.10, P <
0.001), whereas the benefit in Group A did not reach statistical significance (P = 0.132). Conclusion:
Patients with BRCA-mutated ovarian cancer generally benefit from first-line PARPi maintenance
therapy, but significant heterogeneity in efficacy exists, potentially related to mutation type and its
location within functional domains. The novel grouping system established in this study effectively
stratifies patients and identifies those who derive the greatest benefit, providing a basis for preci-
sion treatment in clinical practice.
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Table 1. Definition of BRCAZ1/2 functional domain subgroups
# 1. BRCAL/2 Thae g5t W LA E X

Group Subgroup Description of Mutation Characteristics AA Location
1 missense variants in BRCA1 Zn-finger RING domain 1~101
2 Splice-site mutations affecting the RING domain coding region 1~101
A 3 In-frame deletions resulting in partial loss of the RING structure 1~101
4 Truncating mutations located in the Linker region (between RING and DBD) 102~394
5 Truncating mutations within the core DNA-binding domain (DBD) 395~1092
B 6 Truncating mutations in tfll;) ;?rtg;:qj%rpgig Cr:e%ion (downstream of DBD, 1093~1650
7 Mutations (truncating or missense) impacting the C-terminal BRCT domain 1651~1863
8 Truncating mutations within the RAD51-binding domain and adjacent regions 588~2133
9 Truncating mutations localized to the BRCA2 DNA-binding domain (DBD) 2403~3186
C 10 Truncating mutations in BRCA2 Other domain (Other) 1~587; 2134~2402; >3186
NA Start-loss or mutations affecting Met1 1
Frameshift/Splice variants upstream of Met48 (RING domain N-term) 2~47

1) ZEMEAESET: AA (Amino Acid): ZIERZHIE; BRCT: BRCAL Cii4i#isk; NA (Not Assigned): A IJA54H.
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Pt KU EG(HR) 2 95% B (5 X [R](CI) 1 Cox Ll MBS AT AR o AR A AR, AR T
52 PRSP AEAZ IS [RI(RMST), & B A 30 251K T XU A 5%, P < 0.05 W8 N ZER A A Guit = .
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T PAPRI K & 43N PARPI 41(333 #1], 42.3%)F14FE PARPi 41(454 1, 57.7%), P4l il Am
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Table 2. Baseline characteristics of patients

F 2 BERELNIE

Characteristic No PARPI (N = 454) PARPi (N = 333) Overall (N = 787) P-value
Age (years) 56.9 +10.6 57.7+9.0 57.2+10.0 0.061
BMI (kg/m?) 245+3.6 243+34 244 +35 0.279

Histology <0.001
HGSOC 315 (69.4%) 302 (90.7%) 617 (78.4%)
Non-HGSOC 139 (30.6%) 31 (9.3%) 170 (21.6%)
FIGO Stage <0.001
| 98 (21.6%) 10 (3.0%) 108 (13.7%)
I 58 (12.8%) 27 (8.1%) 85 (10.8%)
01 231 (50.9%) 233 (70.0%) 464 (59.0%)
v 67 (14.8%) 63 (18.9%) 130 (16.5%)
Surgery Type <0.001
IDS 170 (37.4%) 176 (52.9%) 346 (44.0%)
PDS 275 (60.6%) 155 (46.5%) 430 (54.6%)
Resection Status 0.625
RO 272 (81.7%) 364 (80.2%) 636 (80.8%)
R1~R2 61 (18.3%) 90 (19.8%) 151 (19.2%)
Chemo-Response 0.001
CR 352 (77.5%) 302 (90.7%) 654 (83.1%)
PR 51 (11.2%) 27 (8.1%) 78 (9.9%)
SD 14 (3.1%) 1 (0.3%) 15 (1.9%)
PD 21 (4.6%) 3(0.9%) 24 (3.0%)
Platinum Status <0.001
Resistant 123 (27.1%) 30 (9.0%) 153 (19.4%)
Sensitive 331 (72.9%) 303 (91.0%) 634 (80.6%)
BRCA Status <0.001
BRCA1 56 (12.3%) 108 (32.4%) 164 (20.8%)
BRCA2 23 (5.1%) 41 (12.3%) 64 (8.1%)
Wild-type 375 (82.6%) 184 (55.3%) 559 (71.0%)
Subgroup (A/B/C) 0.968
Group A 9 (2.0%) 21 (6.3%) 30 (3.8%)
Group B 47 (10.4%) 89 (26.7%) 136 (17.3%)
Group C 22 (4.8%) 36 (10.8%) 58 (7.4%)
gBRCA vs sBRCA 0.329
Germline 49 (10.8%) 104 (31.2%) 153 (19.4%)
Somatic 30 (6.6%) 41 (12.3%) 71 (9.0%)
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B3k
Mutation Type 0.869
Frameshift 49 (10.8%) 84 (25.2%) 133 (16.9%)
Missense 6 (1.3%) 10 (3.0%) 16 (2.0%)
Nonsense 21 (4.6%) 39 (11.7%) 60 (7.6%)
Splicing 3(0.7%) 14 (4.2%) 17 (2.2%)
Exon 11 Status 0.945
Exon 11 49 (10.8%) 89 (26.7%) 138 (17.5%)
Other Exons 30 (6.6%) 60 (18.0%) 90 (11.4%)
BRCA1 Domain 0.936
BRCT 17 (3.7%) 29 (8.7%) 46 (5.8%)
DBD 16 (3.5%) 28 (8.4%) 44 (5.6%)
other 18 (4.0%) 45 (13.5%) 63 (8.0%)
RING 5 (1.1%) 6 (1.8%) 11 (1.4%)
BRCA2 Domain 0.673
DBD 7 (1.5%) 7 (2.1%) 14 (1.8%)
other 4 (0.9%) 13 (3.9%) 17 (2.2%)
RAD51 12 (2.6%) 21 (6.3%) 33 (4.2%)

H: P<0.05: it EEN, P<0.001: RENSHEEE.
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Figure 1. Composition of detection methods for patient cohort and analysis of positive detection rate
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Figure 2. Panorama of BRCAL/2 gene mutations and distribution of clinicopathological features
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Figure 3. Stratified analysis of efficacy based on BRCAL/2 gene categories and sources
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Figure 4. Subgroup analysis of PARPI efficacy based on mutation type
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Figure 5. Subgroup analysis of PARPI efficacy based on BRCA1 functional domain
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Figure 6. Subgroup analysis of PAPRI efficacy based on BRCA2 functional domain
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