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Abstract

Aim: BRCA1/2-associated breast and ovarian carcinomas are often regarded as a single entity, assuming
that BRCA1 and BRCAZ genes are almost equivalent with regard to their clinical significance. However,
BRCA1 and BRCAZ genes differ in their function; therefore, a comparison of treatment outcomes in BRCA1
vs. BRCAZ carriers is warranted.

Methods: This study focused on consecutive patients treated with neoadjuvant chemotherapy (NACT),
given that these subjects are treatment-naive and accessible for immediate assessment of pathological and
clinical outcomes.

Results: BRCA2-associated high-grade serous ovarian carcinomas (HGSOCs) demonstrated significantly
higher rates of pathologic complete response (pCR) as compared to BRCAI-related cancers [8/15 (53%) vs.
7/48 (15%), P= 0.004]. In contrast, HER2-negative breast cancer (BC) patients showed a numerically
higher rate of pCR in BRCA1 vs. BRCA2 mutation carriers [38/69 (55%) vs. 13/36 (36%), P = 0.1]. However,
the comparison with BRCA-wild-type (WT) tumors revealed that this tendency was mainly attributed to the
increased prevalence of hormone receptor (HR)-negative disease in the former group. When BC patients
were stratified according to the tumor receptor status, the response rates in triple-negative patients were
consistently higher than in HR+/HER2- patients across all analyzed subgroups [BRCA1: 35/59 (59%) vs.
3/10 (30%); BRCA2:5/10 (50%) vs. 8/26 (31%); WT: 31/76 (41%) vs. 12/74 (16%); Mantel-Haenzsel P <
0.001]. Logistic regression analysis revealed that the odds ratio (OR) for achieving pCR was higher for
receptor status (triple-negative vs. HR+: OR = 3.4, 95% CI 1.9-6.0, P < 0.001) than for BRCA status (any
mutation vs. WT: OR = 2.1, 95% CI 1.2-3.6, P = 0.008). The addition of carboplatin did not improve pCR
rates in BRCAI- or BRCAZ2-associated BCs, while there was a numerically higher efficacy of carboplatin-
containing regimens in patients with WT triple-negative tumors [14/26 (54%) vs. 15/44 (34%), P = 0.13].
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Conclusions: Hereditary ovarian carcinomas demonstrate better NACT outcomes in BRCAZ vs. BRCA1
mutation carriers. The opposite trend is observed in BC, which is likely to be attributed to a high frequency
of triple-negative disease in BRCA1- but not BRCA2-associated BCs. Triple-negative receptor status rather
than BRCA1/2 status is the strongest predictor of response to NACT in BC.
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Introduction

BRCA1 and BRCAZ genes were discovered three decades ago via analysis of breast-ovarian cancer
pedigrees. Subsequent studies revealed that they render essentially similar elevation in breast cancer (BC)
and ovarian cancer (OC) risk. Hence, both these genes are considered almost equivalent when discussing
the surveillance for healthy carriers or the feasibility of prophylactic surgery. Inactivation of both BRCA1
and BRCAZ is associated with homologous recombination deficiency (HRD) and, consequently, tumor
sensitivity to PARP inhibitors, platinum compounds, and other drugs capable of inducing DNA double-
strand breaks. In practical terms, BRCA1/2 genes are commonly discussed as a single entity, and the
differences between these two genes remain underappreciated.

Still, there are essential dissimilarities between BRCA1 and BRCAZ with regard to their biological
functions, the spectrum of associated cancer types, and the nuances of tumor presentation. While both
proteins are involved in DNA repair by homologous recombination, BRCA1 has a number of additional
properties like ubiquitin-ligase activity and phosphorylation-dependent interaction with other proteins. It
participates in the regulation of other than homologous recombination DNA repair pathways, cell cycle,
transcription, R loop resolution, etc. [1]. Interestingly, BRCA1 appears to be essential for taxane-mediated
apoptosis, whereas BRCA2 is not [2, 3]. Mutations in both BRCA1 and BRCAZ predispose to BC and OC, while
arole in the development of prostate and pancreatic malignancies has been convincingly shown mainly for
BRCAZ but not for BRCA1 [4-6]. With regard to BC, BRCA1 is generally associated with receptor triple-
negative disease, while BRCA2-related tumors usually express steroid hormone receptors (HRs) [7].
Furthermore, several clinical studies revealed differences between BRCA1- and BRCA2-mutated hereditary
tumors with regard to the efficacy of various drug regimens and overall disease outcomes [8-11].

Neoadjuvant chemotherapy (NACT) is a commonly used approach aimed at reducing tumor volume
before surgery. NACT is highly informative for clinical studies, as it involves relatively uniform groups of
treatment-naive patients [12]. Furthermore, the post-NACT tumor pathologic response is regarded as the
most informative surrogate of the true efficacy of a given drug combination [13]. This study aimed to
compare NACT outcomes in BRCAI- vs. BRCA2-associated BC and OC patients.

Materials and methods

The collection of hereditary high-grade serous ovarian carcinomas (HGSOCs) included 63 consecutive
patients who carried BRCA1 or BRCAZ mutations and were subjected to NACT at the N.N. Petrov Institute of
Oncology in the years 2019-2024. The majority of these patients were participants of a prospective clinical
trial comparing the efficacy of mitomycin C plus cisplatin doublet vs. standard paclitaxel plus carboplatin
regimen in BRCA1/2 mutation carriers (NCT04747717, https://clinicaltrials.gov/). There were 48 patients
with germline BRCA1 mutations and 15 carriers of BRCAZ pathogenic alleles (Table 1 and Table S1). Of
these, six patients (three cases with BRCA1 mutation and three cases with BRCAZ mutation) did not
undergo debulking surgery. The remaining 57 patients underwent interval cytoreduction with
omentectomy. The WT (wild-type) arm included 93 consecutive germline BRCA1/2 mutation-negative
HGSOC patients eligible for NACT, who were treated with a standard paclitaxel plus carboplatin regimen
within the years 2019-2024.

Explor Target Antitumor Ther. 2025;6:1002325 | https://doi.org/10.37349/etat.2025.1002325 Page 2


https://clinicaltrials.gov/
https://clinicaltrials.gov/
https://clinicaltrials.gov/

Table 1. Characteristics of OC patients (n = 156)

Characteristics BRCA1(n=48) BRCA2(n=15) WT (n=93)
Mean age (age range) 52.9 (36-70) 60.5 (43-76) 59.5 (28-83)
FIGO stage

lne 21 (44%) 9 (60%) 46 (49%)
IVA 1(2%) 1(7%) 3 (3%)

IVB 26 (54%) 5 (33%) 44 (47%)
NACT regimen

MP (mitomycin 10 mg/m? + cisplatin 100 mg/m?, every 28 days) 26 (54%) 2 (13%) -

TCbP (paclitaxel 175 mg/m? + carboplatin AUC 6) 22 (46%) 13 (87%) 93 (100%)
RECIST 1.1

Complete response 3 (6%) 1(7%) 0(0)

Partial response 33 (69%) 12 (80%) 62 (67%)
Stable disease 11 (23%) 1(7%) 24 (26%)
Progressive disease 1(2%) 1(7%) 7 (8%)
CRS (omentum)

CRSH1 10 (21%) 1(7%) 28 (30%)
CRS2 23 (48%) 2 (13%) 47 (51%)
CRS3, near-complete response 5 (10%) 1(7%) 9 (10%)
CRS3, complete response 7 (15%) 8 (53%) 0(0)

No debulking surgery/no omentectomy™ 3 (6%) 3 (20%) 9 (10%)

*In the BRCA1/2-mutated subjects, four women (three BRCA2 carriers and one BRCA1 carrier) had an unresectable tumor after
3—4 cycles of NACT, one patient had a partial clinical response but was considered at high risk of post-operative complications
due to comorbidities and continued on immunotherapy and olaparib, and one patient died during NACT due to pneumonia. In
the WT group, all cases without debulking surgery were related to insufficient clinical response. AUC: area under the curve;
CRS: chemotherapy response score; FIGO: International Federation of Gynecology and Obstetrics; MP: mitomycin and
cisplatin; NACT: neoadjuvant chemotherapy; OC: ovarian cancer; RECIST: Response Evaluation Criteria In Solid Tumors;
TCDbP: carboplatin and paclitaxel; WT: wild-type

Pathologic responses were evaluated with the standard three-tier chemotherapy response score (CRS),
which is routinely utilized for the assessment of NACT outcomes in women with HGSOC [14]. It is
commonly accepted that CRS1 corresponds to no or minimal tumor response, CRS2 refers to multifocal or
diffuse regression-associated changes with readily identifiable residual tumors, and CRS3 corresponds to a
complete (no tumor cells) or near-complete response with minimal tumor foci up to a maximum of 2 mm
[14].

BC study included consecutive patients who were treated with NACT within the years 2022-2024.
Steroid HR status is a strong confounding factor for the response to NACT in BC, therefore, all comparisons
considered both patients with BRCA1/2 mutations and women with sporadic carcinomas. ER, PgR, and
HER2 receptor status were determined as a part of regular BC histopathological diagnosis using treatment-
naive tumor tissue. HER2-positive cases were excluded from the analysis as they all received anti-HER2
therapy. In total, the study included 105 BRCA1 or BRCAZ mutation carriers and 150 consecutive cases
without germline pathogenic BRCA1/2 variants. The majority of patients received standard anthracycline-
taxane combinations. Carboplatin was added to the treatment scheme for some patients with BRCA1/2-
associated and/or triple-negative disease, based on the physicians’ choice. 17 out of 255 patients received
doxorubicin plus cyclophosphamide instead of taxane-containing regimens due to the preference of the
doctor or the patient (Table 2).

Table 2. Characteristics of BC patients (n = 255)

Characteristics BRCA1 (n = 69) BRCA2 (n = 36) WT (n = 150)
Mean age (age range) 42 (26-74) 43 (29-58) 46 (30-69)
UICC stage

1A 4 (6%) 2 (6%) 9 (6%)

1A 21 (30%) 5 (14%) 41 (27%)

1B 23 (33%) 12 (33%) 47 (31%)
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Table 2. Characteristics of BC patients (n = 255) (continued)

Characteristics BRCA1 (n = 69) BRCA2 (n = 36) WT (n = 150)
A 9 (13%) 5 (14%) 27 (18%)
1B 3 (4%) 2 (6%) 4 (3%)
lne 9 (13%) 10 (28%) 22 (15%)
Receptor status

Triple-negative 59 (86%) 10 (28%) 76 (51%)
Hormone receptor-positive 10 (14%) 26 (72%) 74 (49%)
Chemotherapy regimen

AC+T 35 (51%) 24 (67%) 111 (74%)
AC + TCbP 31 (45%) 11 (31%) 26 (17%)
AC 3 (4%) 1(3%) 13 (9%)
RECIST 1.1

Complete response 28 (41%) 9 (25%) 25 (17%)
Partial response 37 (54%) 23 (64%) 98 (65%)
Stable disease 4 (6%) 4 (11%) 19 (13%)
Progressive disease 0(0) 0(0) 8 (5%)

AC + T, doxorubicin 60 mg/m?® and cyclophosphamide 600 mg/m? (4 cycles) followed by 12 cycles of weekly paclitaxel 80 mg/m®
: AC + TCbP, doxorubicin 60 mg/m? and cyclophosphamide 600 mg/m? (4 cycles) followed by 12 cycles of weekly paclitaxel 80
mg/m? and carboplatin AUC 2; AC, doxorubicin 60 mg/m? and cyclophosphamide 600 mg/m? (4 cycles). AUC: area under the
curve; BC: breast cancer; RECIST: Response Evaluation Criteria In Solid Tumors; UICC: Union for International Cancer Control;
WT: wild-type

BRCA1/2 full-length analysis covered coding regions of the genes and splice sites. DNA testing was
performed using targeted NGS (next-generation sequencing) [15, 16].

The analysis of NACT efficacy in BC patients usually relies on the residual cancer burden (RCB) score,
where RCB 0 indicates pathologic complete response (pCR), RCB I corresponds to minimal residual disease,
RCB II reflects moderate residual disease, and RCB IlI refers to extensive residual tumor [17]. Detailed
patient characteristics are presented in Table 2 and Table S2.

Statistical analysis was performed using SPSS Statistics (version 26.0). Tumor response frequencies
were compared by Fisher’s exact test and Mantel-Haenzsel method. All statistical comparisons were two-
tailed, with a 5% threshold (P = 0.05) for statistical significance. Odds ratios (ORs) were calculated using
the logistic regression function.

Results
High rate of pCRs in BRCA2-associated HGSOCs

BRCA1-associated HGSOCs accounted for 48/63 (76%) patients with hereditary disease, while only 15/63
(24%) women were BRCAZ mutation carriers. This is an expected distribution, given that the majority of
BRCA mutations in Slavic countries are represented by BRCA1 founder alleles [15]. Furthermore, BRCA1 has
a somewhat higher penetrance for HGSOC than BRCAZ [18]. In accordance with other studies, the median
age at diagnosis was evidently higher in BRCAZ vs. BRCA1 mutation carriers [19]. There were no statistically
significant differences in the distribution of tumor stages between groups (Table 1). BRCA2-associated
HGSOCs had a significantly higher rate of pCRs as compared to BRCA1-mutated cancers [8/15 (53%) vs.
7/48 (15%), Fisher’s exact test, two-tailed, P = 0.004]. When near-complete and complete responses were
combined, the difference between BRCAZ2- and BRCA1-associated cancers remained significant [9/15 (60%)
vs. 12/48 (25%), Fisher’s exact test, two-tailed, P = 0.02] (Table 1). The above calculations considered all
patients included in the study. We further excluded 6 women, who did not undergo debulking surgery,
either due to poor response to NACT or other reasons. This comparison produced an even more evident
difference between BRCAZ2 and BRCA1 with regard to pCR [8/12 (75%) vs. 7/45 (16%); Fisher’s exact test,
two-tailed, P= 0.0004]. Logistic regression analysis revealed that BRCAZ2-associated HGSOCs had a
strikingly higher likelihood for CRS3 when compared to WT cases [OR = 14.0 (95% CI 4.0-48.4), P<
0.0001], while this difference was less pronounced for tumors arising in BRCAI mutation carriers [OR = 3.1
(95% CI 1.2-8.0), P = 0.02].
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Our previous NACT investigations on patients with hereditary HGSOC demonstrated the superiority of
the cisplatin and mitomycin C combination as compared to other schemes [20, 21]. Consequently, a
substantial number of patients with BRCA1/2-associated HGSOC included in this study received this
regimen, being a part of the NCT04747717 clinical trial. We further limited the comparison to patients who
were treated with a “gold standard” doublet, i.e., carboplatin and paclitaxel (TCbP). This analysis produced
an even more striking difference between BRCA2 and BRCA1 mutation carriers with regard to CRS3 [7/10
(70%) vs. 4/22 (18%), Fisher’s exact test, two-tailed, P = 0.007].

HGSOC patents of Slavic origin are highly enriched for the founder BRCA1 c.5266dupC (5382insC) allele
[22, 23]. Some studies indicate that the type of BRCA mutation may influence tumor responsiveness to
chemotherapy [24]. Therefore, we compared NACT outcomes in patients carrying BRCA1 c.5266dupC vs.
women with other types of BRCA1 pathogenic alleles. No significant differences were observed (Table 3).

Table 3. Localization of BRCA1 mutation and CRS

Mutation No surgery CRS1 CRS2 CRS3 P
€.5266dupC (n = 24) 3 (13%) 3 (13%) 10 (42%) 8 (33%) 0.3
Other mutations (n = 24) 0(0) 7 (26%) 13 (54%) 4 (17%)

CRS: chemotherapy response score

Receptor status rather than BRCA1 or BRCA2 mutation is a strong predictor of BC sensitivity to NACT

We further analyzed the frequency of pCR in BCs with distinct BRCA status. The analyzed groups were well-
balanced with regard to tumor stages (Table 2). pCRs were observed in 38/69 (55%) BRCA1 mutation
carriers vs. 13/36 (36%) BRCAZ2-associated cancers (Fisher’s exact test, two-tailed, P=0.1) or 43/150
(29%) BRCA-WT tumors (Fisher’s exact test, two-tailed, P = 0.0003). However, this comparison is of limited
value because the above groups differed significantly from each other with regard to the proportion of
patients with receptor triple-negative disease [BRCAI: 59/69 (86%); BRCAZ: 10/36 (27%); WT: 76/150
(51%), Fisher’s exact test, P < 0.0001]. It is well established that triple-negative BCs are significantly more
sensitive to NACT than tumors expressing steroid hormone receptors [11, 25]; therefore, we performed the
comparison of the groups with different receptor statuses. The response rates in triple-negative patients
were consistently higher than in HR+/HER2- patients across all analyzed subgroups [BRCA1: 35/59 (59%)
vs. 3/10 (30%); BRCA2:5/10 (50%) vs. 8/26 (31%); WT: 31/76 (41%) vs. 12/74 (16%); Mantel-Haenzsel
test, P < 0.001].

It is of notice that the proportion of patients with unsatisfactory response to NACT (RCB III) was
similarly high in both BRCAZ2-mutated [7/26 (27%)] and WT [21/74 (28%)] HR+ BCs (Figure 1 and Table
S3). Overall, pCR was observed in 71/145 (49%) triple-negative vs. 23/110 (21%) HR+ BCs (Fisher’s exact
test, two-tailed, P < 0.0001). The OR for achieving pCR was higher for receptor status (triple-negative vs.
HR+: OR = 3.4, 95% CI 1.9-6.0, P < 0.001) than for BRCA status (any mutation vs. WT: OR = 2.1, 95% CI
1.2-3.6, P=0.008).

The incorporation of carboplatin to the NACT is a common practice both in BRCA1/2-mutated patients
and in women with triple-negative BC [11, 26-29]. In our dataset, 31/69 (45%) BRCAI-mutated, 11/36
(31%) BRCA2-mutated, and 26/150 (17%) WT patients received this drug. Strikingly, carboplatin did not
improve pCR rates in BRCA1- or BRCAZ-associated carcinomas. However, WT triple-negative BC patients
receiving carboplatin showed a numerically higher frequency of pCR when compared to women treated by
platinum-free regimens [14/26 (54%) vs. 15/44 (34%), Fisher’s exact test, two-tailed, P = 0.13].

Discussion

BRCA1/2 mutations account for approximately 25-30% of HGSOCs, with some studies providing even
higher estimates [23, 30, 31]. BRCAI- and BRCAZ2-mutated HGSOCs are almost always discussed as a single
entity, given that these categories of tumors do not have clear differences in clinical presentation,
morphological and immunohistochemical appearance, or the pattern of chromosomal instability [32-34].

Explor Target Antitumor Ther. 2025;6:1002325 | https://doi.org/10.37349/etat.2025.1002325 Page 5



70% P = 0.04 M oCR RCBI RceIl [ RCBI

60%

P =0.001
P =0.05

50%

40%

30%

20%

. I I I I
i

IBRCA1 BRCA2 wT | | BRCA1 BRCA2 wrt |

Triple-negative BC Hormone receptor-positive BC

Percentage of cases

Figure 1. RCB distribution in triple-negative and hormone receptor-positive carcinomas. BC: breast cancer; pCR:
pathologic complete response; RCB: residual cancer burden; WT: wild-type

Only a few studies have compared treatment outcomes of BRCA1 vs. BRCAZ mutation carriers, and all these
studies considered highly heterogeneous categories of HGSOC patients [8-10, 35]. This is the first study
analyzing the immediate outcomes of NACT in BRCA1- vs. BRCA2-associated cancers. [t demonstrates that
BRCAZ2-associated HGSOCs have a higher rate of complete tumor cell elimination upon NACT when
compared to BRCAI-mutated tumors. Although the size of this single-center study is small, the observed
associations are in line with several other HGSOC investigations, which have demonstrated generally better
survival for BRCAZ vs. BRCA1 mutation carriers [8, 9].

A number of biological mechanisms may underlie these differences. Although BRCA1/2-associated
HGSOCs almost always carry a somatic deletion of the remaining allele of the gene (loss-of-heterozygosity,
LOH) detected in the gross tumor mass, some tumors have a small admixture of platinum-resistant cells
with a preserved WT copy of the involved BRCA gene. This explains the nature of post-NACT residual tumor
masses: while short-term platinum therapy does not cause restoration of BRCA1/2 open reading frame via a
second mutation, the selection of pre-existing BRCA1/2-proficient tumor cells is observed at significant
frequencies [36, 37]. Complete elimination of tumor cells upon NACT can be observed in HGSOCs, which do
not have intratumoral heterogeneity with regard to LOH status. While intratumoral heterogeneity has
already been demonstrated in BRCA1-related tumors, its involvement in the pathogenesis of BRCA2-
associated cancers requires additional studies [38]. Some data suggest that BRCAZ deficiency results in
complete inactivation of DNA repair, while cells with biallelic BRCA1 mutations still retain some DNA
double-strand repair capacity due to the involvement of RAD51-driven pathways. Consequently, a higher
level of sensitivity to platinum compounds and PARP inhibitors is generally observed in BRCA2- vs. BRCA1-
defective cells [39]. Furthermore, taxanes are commonly included in NACT schemes for HGSOCs. Some
laboratory and clinical studies suggest that taxanes are not effective against BRCA1-deficient cells, whereas
BRCAZ inactivation does not preclude the action of taxanes [2, 3, 40]. Our data strongly support these
observations: indeed, the TCbP doublet produced only a moderate CRS3 rate in BRCAI mutation carriers,
while excellent efficacy of this regimen was observed in BRCA2-associated HGSOCs.
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Our study demonstrates that BRCA1-mutated BCs generally produce higher response rates to NACT as
compared to BRCAZ-related BCs. However, this difference is almost entirely attributed to the high
frequency of triple-negative disease in BRCA1 vs. BRCA2Z mutation carriers. When tumors were stratified
according to receptor status, the NACT outcomes in the BRCAI and BRCAZ groups appeared highly similar.
Importantly, while BRCAI-mutated, BRCA2-mutated, and WT triple-negative tumors showed high rates of
pCR, the frequency of NACT failure (i.e., RCB III) was similar between HR+ BRCAZ2-associated and WT
cancers. It has to be acknowledged that pCR is a strong predictor of long-term survival only in triple-
negative cancers, while the absence of pCR is not a potentially fatal indicator for HR+ disease [41, 42].

The high efficacy of single-agent platinum compounds has been convincingly demonstrated in a series
of studies involving women with BRCA1/2 germ-line mutations [43-45]. These data are in strong
agreement with preclinical experiments [46, 47]. However, the rationale for the addition of carboplatin to
conventional drug regimens is more controversial. Indeed, virtually all standard BC NACT regimens include
anthracyclines. In general, platinum drugs and anthracyclines are both DNA double-strand-inducing agents
and have a similar mode of action toward tumors with HRD [48, 49]. A randomized comparison of
neoadjuvant cisplatin vs. doxorubicin-cyclophosphamide in BRCA1/2 mutation carriers with BC did not
reveal any differences between treatment arms [50]. Our study demonstrated that the addition of
carboplatin did not improve the outcomes of NACT in BRCA1-mutated or BRCAZ-mutated BCs, probably due
to the redundancy of mechanisms of action of the involved drugs towards BRCA-deficient cells. This is in
agreement with the results of the GeparSixto clinical trial, which involved triple-negative BC patients and
subjected to separate analyses BRCA1/2-related and BRCA1/2-WT cases [26]. However, similar to the
GeparSixto dataset, we observed a trend towards an improved pCR rate upon the addition of carboplatin in
WT patients. This is an intriguing finding that deserves the analysis of the underlying biological
mechanisms. BRCA1/2-WT BCs are a heterogeneous group of tumors, with some of them possibly having
targets both for carboplatin and for conventional drug regimens.

Apparently, BRCA1 and BRCA2 mutations should not be regarded as equivalent factors when
considering BC therapy. In addition to the role of HR status, other parameters, such as LOH for the
remaining BRCA allele and the extent of HRD should be considered in future studies. Practical
implementation of the upfront LOH and HRD testing may become complicated, as these techniques require
a sufficient amount of tumor material and are not always compatible with BC biopsies.

NACT studies are highly informative because they involve therapy-naive patients, therefore, there are
minimum factors potentially confounding treatment outcomes [12, 13]. Furthermore, they generally
involve subjects with limited tumor spread, who are potentially amenable to surgery, i.e., variations in the
tumor stages and patient comorbidities are usually small. This study suggests that ovarian carcinomas
demonstrate better NACT outcomes in BRCAZ- vs. BRCA1-mutated hereditary ovarian carcinomas, probably
due to the higher sensitivity of the former to carboplatin-paclitaxel. The opposite trend is observed in BC,
which is likely to be attributed to the high frequency of triple-negative disease in BRCA1- but not BRCAZ-
associated BCs.

The differences between the BRCA1 and BRCA2 mutations deserve further investigation. It is highly
desirable to validate the above observations in large multi-center collections of BRCAI1- and BRCAZ-related
tumors. At least two tendencies observed in the BC data set are potentially practice-changing and,
therefore, require explicit clarification. First, HR status rather than BRCA1/2 status has to be considered
while discussing the feasibility of NACT. Second, the incorporation of carboplatin into the NACT scheme
provides an advantage to BRCA1/2 WT but not to BRCA1/2-mutated patients. Furthermore, the
identification of biological mechanisms underlying clinical dissimilarities between BRCAI1- and BRCAZ-
related tumors is of primary importance.

In conclusion, higher efficacy of NACT is observed in BRCAZ- vs. BRCAI-associated OC. Steroid HR
status but not BRCA1/2 status is the strongest predictor of NACT efficacy in breast carcinomas.
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HGSOCs: high-grade serous ovarian carcinomas
HR: hormone receptor

HRD: homologous recombination deficiency
LOH: loss-of-heterozygosity

NACT: neoadjuvant chemotherapy

OC: ovarian cancer

OR: odds ratio

pCR: pathologic complete response

RCB: residual cancer burden

TCbP: carboplatin and paclitaxel

WT: wild-type

Supplementary materials

The supplementary Tables for this article are available at: https://www.explorationpub.com/uploads/
Article/file/1002325_sup_1.xlsx.

Declarations
Acknowledgments

We are cordially thankful to Dr. Priscilla Amankwah for her invaluable help in improving this manuscript.

Author contributions

AS: Conceptualization, Investigation, Formal analysis, Writing—review & editing. TG: Conceptualization,
Investigation, Resources. DE: Data curation, Resources. AS, Al, and AN: Investigation. IB, PK, and AB:
Resources, Supervision. EI: Conceptualization, Writing—original draft, Funding acquisition. All authors read
and approved the submitted version.

Conflicts of interest

Evgeny Imyanitov who is the Editorial Board Member of Exploration of Targeted Anti-tumor Therapy had
no involvement in the decision-making or the review process of this manuscript. The other authors declare
no conflicts of interest.

Ethical approval

The study was approved by the Institutional Review Board of the N.N. Petrov Institute of Oncology
(protocol No.1, 23.01.2020).

Consent to participate

Informed consent to participate in the study was obtained from all participants.

Consent to publication

Not applicable.

Explor Target Antitumor Ther. 2025;6:1002325 | https://doi.org/10.37349/etat.2025.1002325 Page 8


https://www.explorationpub.com/uploads/Article/file/1002325_sup_1.xlsx
https://www.explorationpub.com/uploads/Article/file/1002325_sup_1.xlsx
https://www.explorationpub.com/uploads/Article/file/1002325_sup_1.xlsx
https://www.explorationpub.com/uploads/Article/file/1002325_sup_1.xlsx
https://www.explorationpub.com/uploads/Article/file/1002325_sup_1.xlsx

Availability of data and materials

All datasets for this study are included in the manuscript and the supplementary files.

Funding

This study is supported by the Russian Science Foundation, grant number [21-75-30015]. The funder had
no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.

Copyright
© The Author(s) 2025.

Publisher’s note

Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations
and maps. All opinions expressed in this article are the personal views of the author(s) and do not
represent the stance of the editorial team or the publisher.

References

1. Roy R, Chun ], Powell SN. BRCA1 and BRCA2: different roles in a common pathway of genome
protection. Nat Rev Cancer. 2011;12:68-78. [DOI] [PubMed] [PMC(]

2. Sung M, Giannakakou P. BRCA1 regulates microtubule dynamics and taxane-induced apoptotic cell
signaling. Oncogene. 2014;33:1418-28. [DOI] [PubMed] [PMC(]

3. Kriege M, Jager A, Hooning M], Huijskens E, Blom ], van Deurzen CH, et al. The efficacy of taxane
chemotherapy for metastatic breast cancer in BRCA1 and BRCA2 mutation carriers. Cancer. 2012;118:
899-907. [DOI] [PubMed]

4, Mersch ], Jackson MA, Park M, Nebgen D, Peterson SK, Singletary C, et al. Cancers associated with
BRCA1 and BRCA2 mutations other than breast and ovarian. Cancer. 2015;121:269-75. Erratum in:
Cancer. 2015;121:2474-5. [DOI] [PubMed] [PMC]

5. Pritchard CC, Mateo ], Walsh MF, Sarkar ND, Abida W, Beltran H, et al. Inherited DNA-Repair Gene
Mutations in Men with Metastatic Prostate Cancer. N Engl ] Med. 2016;375:443-53. [DOI] [PubMed]
[PMC]

6. Kryklyva V, Pfliiger M], Ouchene H, Volleberg-Gorissen H, Mensenkamp AR, Jonker MA, et al. Germline
Pathogenic Variants in Patients with Pancreatic Ductal Adenocarcinoma and Extra-Pancreatic
Malignancies: A Nationwide Database Analysis. Mod Pathol. 2025;38:100709. [DOI] [PubMed]

7. Spurdle AB, Couch FJ, Parsons MT, McGuffog L, Barrowdale D, Bolla MK, et al.; kConFab Investigators.
Refined histopathological predictors of BRCA1 and BRCA2 mutation status: a large-scale analysis of
breast cancer characteristics from the BCAC, CIMBA, and ENIGMA consortia. Breast Cancer Res. 2014;
16:3419. [DOI] [PubMed] [PMC(]

8. Hyman DM, Zhou Q, lasonos A, Grisham RN, Arnold AG, Phillips MF, et al. Improved survival for
BRCAZ2-associated serous ovarian cancer compared with both BRCA-negative and BRCA1-associated
serous ovarian cancer. Cancer. 2012;118:3703-9. [DOI] [PubMed] [PMC(]

9. Candido-dos-Reis FJ], Song H, Goode EL, Cunningham JM, Fridley BL, Larson MC, et al.; Australian
Ovarian Cancer Study Group. Germline mutation in BRCA1 or BRCA2 and ten-year survival for women
diagnosed with epithelial ovarian cancer. Clin Cancer Res. 2015;21:652-7. [DOI] [PubMed] [PMC]

10. Swisher EM, Kwan TT, Oza AM, Tinker AV, Ray-Coquard I, Oaknin A, et al. Molecular and clinical
determinants of response and resistance to rucaparib for recurrent ovarian cancer treatment in
ARIEL2 (Parts 1 and 2). Nat Commun. 2021;12:2487. [DOI] [PubMed] [PMC(]

11. Myers SP, Sevilimedu V, Barrio AV, Tadros AB, Mamtani A, Robson ME, et al. Pathologic complete
response after neoadjuvant systemic therapy for breast cancer in BRCA mutation carriers and
noncarriers. NPJ Breast Cancer. 2024;10:63. [DOI] [PubMed] [PMC(]

Explor Target Antitumor Ther. 2025;6:1002325 | https://doi.org/10.37349/etat.2025.1002325 Page 9


https://dx.doi.org/10.1038/nrc3181
http://www.ncbi.nlm.nih.gov/pubmed/22193408
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4972490
https://dx.doi.org/10.1038/onc.2013.85
http://www.ncbi.nlm.nih.gov/pubmed/23524581
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3865028
https://dx.doi.org/10.1002/cncr.26351
http://www.ncbi.nlm.nih.gov/pubmed/21761396
https://dx.doi.org/10.1002/cncr.29041
http://www.ncbi.nlm.nih.gov/pubmed/25224030
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4293332
https://dx.doi.org/10.1056/NEJMoa1603144
http://www.ncbi.nlm.nih.gov/pubmed/27433846
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4986616
https://dx.doi.org/10.1016/j.modpat.2025.100709
http://www.ncbi.nlm.nih.gov/pubmed/39793706
https://dx.doi.org/10.1186/s13058-014-0474-y
http://www.ncbi.nlm.nih.gov/pubmed/25857409
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4352262
https://dx.doi.org/10.1002/cncr.26655
http://www.ncbi.nlm.nih.gov/pubmed/22139894
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3625663
https://dx.doi.org/10.1158/1078-0432.CCR-14-2497
http://www.ncbi.nlm.nih.gov/pubmed/25398451
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4338615
https://dx.doi.org/10.1038/s41467-021-22582-6
http://www.ncbi.nlm.nih.gov/pubmed/33941784
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8093258
https://dx.doi.org/10.1038/s41523-024-00674-y
http://www.ncbi.nlm.nih.gov/pubmed/39060255
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11282097

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Bardia A, Baselga ]J. Neoadjuvant therapy as a platform for drug development and approval in breast
cancer. Clin Cancer Res. 2013;19:6360-70. [DOI] [PubMed]

Imyanitov EN, Yanus GA. Neoadjuvant therapy: theoretical, biological and medical consideration. Chin
Clin Oncol. 2018;7:55. [DOI] [PubMed]

Bohm S, Faruqi A, Said I, Lockley M, Brockbank E, Jeyarajah A, et al. Chemotherapy Response Score:
Development and Validation of a System to Quantify Histopathologic Response to Neoadjuvant

Chemotherapy in Tubo-Ovarian High-Grade Serous Carcinoma. ] Clin Oncol. 2015;33:2457-63. [DOI]
[PubMed]

Sokolenko AP, Sokolova TN, Ni VI, Preobrazhenskaya EV, Iyevleva AG, Aleksakhina SN, et al.
Frequency and spectrum of founder and non-founder BRCA1 and BRCAZ mutations in a large series of

Russian breast cancer and ovarian cancer patients. Breast Cancer Res Treat. 2020;184:229-35. [DOI]
[PubMed]

Sokolenko AP, Sultanova LV, Stepanov IA, Romanko AA, Venina AR, Sokolova TN, et al. Strong founder
effect for BRCA1 ¢.3629_3630delAG pathogenic variant in Chechen patients with breast or ovarian
cancer. Cancer Med. 2023;12:3167-71. [DOI] [PubMed] [PMC]

Symmans WF, Peintinger F, Hatzis C, Rajan R, Kuerer H, Valero V, et al. Measurement of residual
breast cancer burden to predict survival after neoadjuvant chemotherapy. ] Clin Oncol. 2007;25:
4414-22. [DOI] [PubMed]

Kuchenbaecker KB, Hopper JL, Barnes DR, Phillips K, Mooij TM, Roos-Blom M, et al. Risks of Breast,
Ovarian, and Contralateral Breast Cancer for BRCA1 and BRCA2 Mutation Carriers. JAMA. 2017;317:
2402-16. [DOI] [PubMed]

Rebbeck TR, Mitra N, Wan F, Sinilnikova OM, Healey S, McGuffog L, et al. Association of type and
location of BRCA1 and BRCA2 mutations with risk of breast and ovarian cancer. JAMA. 2015;313:
1347-61. [DOI] [PubMed] [PMC]

Gorodnova TV, Kotiv KB, Ivantsov AO, Mikheyeva ON, Mikhailiuk GI, Lisyanskaya AS, et al. Efficacy of
Neoadjuvant Therapy With Cisplatin Plus Mitomycin C in BRCA1-Mutated Ovarian Cancer. Int ]
Gynecol Cancer. 2018;28:1498-506. [DOI] [PubMed]

Gorodnova TV, Sokolenko AP, Kondratiev SV, Kotiv KB, Belyaev AM, Berlev IV, et al. Mitomycin C plus
cisplatin for systemic treatment of recurrent BRCA1-associated ovarian cancer. Invest New Drugs.
2020;38:1872-8. [DOI] [PubMed]

Kechin A, Boyarskikh U, Barinov A, Tanas A, Kazakova S, Zhevlova A, et al. A spectrum of BRCA1 and
BRCA2 germline deleterious variants in ovarian cancer in Russia. Breast Cancer Res Treat. 2023;197:
387-95. [DOI] [PubMed]

Yanus GA, Savonevich EL, Sokolenko AP, Romanko AA, Ni VI, Bakaeva EK, et al. Founder vs. non-
founder BRCA1/2 pathogenic alleles: the analysis of Belarusian breast and ovarian cancer patients
and review of other studies on ethnically homogenous populations. Fam Cancer. 2023;22:19-30.
[DOI] [PubMed]

Page CL, Amuzu S, Rahimi K, Gotlieb W, Ragoussis ], Tonin PN. Lessons learned from understanding
chemotherapy resistance in epithelial tubo-ovarian carcinoma from BRCAland BRCA2mutation
carriers. Semin Cancer Biol. 2021;77:110-26. [DOI] [PubMed]

Liedtke C, Mazouni C, Hess KR, André F, Tordai A, Mejia JA, et al. Response to neoadjuvant therapy and

long-term survival in patients with triple-negative breast cancer. ] Clin Oncol. 2008;26:1275-81. [DOI]
[PubMed]

Hahnen E, Lederer B, Hauke ], Loibl S, Krober S, Schneeweiss A, et al. Germline Mutation Status,
Pathological Complete Response, and Disease-Free Survival in Triple-Negative Breast Cancer:
Secondary Analysis of the GeparSixto Randomized Clinical Trial. JAMA Oncol. 2017;3:1378-85. [DOI]
[PubMed] [PMC(]

Explor Target Antitumor Ther. 2025;6:1002325 | https://doi.org/10.37349/etat.2025.1002325 Page 10


https://dx.doi.org/10.1158/1078-0432.CCR-13-0916
http://www.ncbi.nlm.nih.gov/pubmed/24298066
https://dx.doi.org/10.21037/cco.2018.09.05
http://www.ncbi.nlm.nih.gov/pubmed/30509077
https://dx.doi.org/10.1200/JCO.2014.60.5212
http://www.ncbi.nlm.nih.gov/pubmed/26124480
https://dx.doi.org/10.1007/s10549-020-05827-8
http://www.ncbi.nlm.nih.gov/pubmed/32776218
https://dx.doi.org/10.1002/cam4.5159
http://www.ncbi.nlm.nih.gov/pubmed/36000185
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9939208
https://dx.doi.org/10.1200/JCO.2007.10.6823
http://www.ncbi.nlm.nih.gov/pubmed/17785706
https://dx.doi.org/10.1001/jama.2017.7112
http://www.ncbi.nlm.nih.gov/pubmed/28632866
https://dx.doi.org/10.1001/jama.2014.5985
http://www.ncbi.nlm.nih.gov/pubmed/25849179
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4537700
https://dx.doi.org/10.1097/IGC.0000000000001352
http://www.ncbi.nlm.nih.gov/pubmed/30247247
https://dx.doi.org/10.1007/s10637-020-00965-8
http://www.ncbi.nlm.nih.gov/pubmed/32591974
https://dx.doi.org/10.1007/s10549-022-06782-2
http://www.ncbi.nlm.nih.gov/pubmed/36367610
https://dx.doi.org/10.1007/s10689-022-00296-y
http://www.ncbi.nlm.nih.gov/pubmed/35596902
https://dx.doi.org/10.1016/j.semcancer.2020.08.005
http://www.ncbi.nlm.nih.gov/pubmed/32827632
https://dx.doi.org/10.1200/JCO.2007.14.4147
http://www.ncbi.nlm.nih.gov/pubmed/18250347
https://dx.doi.org/10.1001/jamaoncol.2017.1007
http://www.ncbi.nlm.nih.gov/pubmed/28715532
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5710508

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Sharma P, Lépez-Tarruella S, Garcia-Saenz JA, Khan QJ, Gdmez HL, Prat A, et al. Pathological Response
and Survival in Triple-Negative Breast Cancer Following Neoadjuvant Carboplatin plus Docetaxel. Clin
Cancer Res. 2018;24:5820-9. [DOI] [PubMed] [PMC]

Sella T, Yam ENG, Levanon K, Rotenberg TS, Gadot M, Kuchuk |, et al. Evaluation of tolerability and
efficacy of incorporating carboplatin in neoadjuvant anthracycline and taxane based therapy in a
BRCA1 enriched triple-negative breast cancer cohort. Breast. 2018;40:141-6. [DOI] [PubMed]

Zhang ], Yao L, Liu Y, Ouyang T, Li ], Wang T, et al. Impact of the addition of carboplatin to
anthracycline-taxane-based neoadjuvant chemotherapy on survival in BRCA1/2-mutated triple-
negative breast cancer. Int ] Cancer. 2021;148:941-9. [DOI] [PubMed]

Zhang S, Royer R, Li S, McLaughlin JR, Rosen B, Risch HA, et al. Frequencies of BRCA1 and BRCA2
mutations among 1,342 unselected patients with invasive ovarian cancer. Gynecol Oncol. 2011;121:
353-7. [DOI] [PubMed]

Petrillo M, Marchetti C, De Leo R, Musella A, Capoluongo E, Paris |, et al. BRCA mutational status, initial
disease presentation, and clinical outcome in high-grade serous advanced ovarian cancer: a
multicenter study. Am ] Obstet Gynecol. 2017;217:334.e1-9. [DOI] [PubMed]

Lakhani SR, Manek S, Penault-Llorca F, Flanagan A, Arnout L, Merrett S, et al. Pathology of ovarian
cancers in BRCA1 and BRCA2 carriers. Clin Cancer Res. 2004;10:2473-81. [DOI] [PubMed]

Mavaddat N, Barrowdale D, Andrulis IL, Domchek SM, Eccles D, Nevanlinna H, et al.; Consortium of
Investigators of Modifiers of BRCA1/2. Pathology of breast and ovarian cancers among BRCA1 and
BRCA2 mutation carriers: results from the Consortium of Investigators of Modifiers of BRCA1/2
(CIMBA). Cancer Epidemiol Biomarkers Prev. 2012;21:134-47. [DOI] [PubMed] [PMC]

Nguyen L, Martens JWM, Van Hoeck A, Cuppen E. Pan-cancer landscape of homologous recombination
deficiency. Nat Commun. 2020;11:5584. [DOI] [PubMed] [PMC]

LaFargue C], Handley KF, Fleming ND, Nick AM, Chelariu-Raicu A, Fellman B, et al. Clinical analysis of
pathologic complete responders in advanced-stage ovarian cancer. Gynecol Oncol. 2022;165:82-9.
[DOI] [PubMed] [PMC]

Sokolenko AP, Savonevich EL, Ivantsov AO, Raskin GA, Kuligina ES, Gorodnova TV, et al. Rapid
selection of BRCA1-proficient tumor cells during neoadjuvant therapy for ovarian cancer in BRCA1
mutation carriers. Cancer Lett. 2017;397:127-32. [DOI] [PubMed]

Sokolenko A, Preobrazhenskaya E, Marchetti C, Piermattei A, Zagrebin F, Kuligina E, et al. Origin of
Residual Tumor Masses in BRCA1/2-Driven Ovarian Carcinomas Treated by Neoadjuvant
Chemotherapy: Selection of Preexisting BRCA1/2-Proficient Tumor Cells but Not the Gain of Second
ORF-Restoring Mutation. Pathobiology. 2024;91:108-13. [DOI] [PubMed]

Martins FC, De S, Almendro V, Génen M, Park SY, Blum JL, et al. Evolutionary pathways in BRCA1-
associated breast tumors. Cancer Discov. 2012;2:503-11. [DOI] [PubMed] [PMC]

Prakash R, Zhang Y, Feng W, Jasin M. Homologous recombination and human health: the roles of
BRCA1, BRCAZ2, and associated proteins. Cold Spring Harb Perspect Biol. 2015;7:a016600. [DOI]
[PubMed] [PMC]

Chabalier C, Lamare C, Racca C, Privat M, Valette A, Larminat F. BRCA1 downregulation leads to
premature inactivation of spindle checkpoint and confers paclitaxel resistance. Cell Cycle. 2006;5:
1001-7. [DOI] [PubMed]

Cortazar P, Zhang L, Untch M, Mehta K, Costantino JP, Wolmark N, et al. Pathological complete
response and long-term clinical benefit in breast cancer: the CTNeoBC pooled analysis. Lancet. 2014;
384:164-72. Erratum in: Lancet. 2019;393:986. [DOI] [PubMed]

Huang M, O’Shaughnessy ], Zhao ], Haiderali A, Cortés ], Ramsey SD, et al. Association of Pathologic
Complete Response with Long-Term Survival Outcomes in Triple-Negative Breast Cancer: A Meta-
Analysis. Cancer Res. 2020;80:5427-34. [DOI] [PubMed]

Explor Target Antitumor Ther. 2025;6:1002325 | https://doi.org/10.37349/etat.2025.1002325 Page 11


https://dx.doi.org/10.1158/1078-0432.CCR-18-0585
http://www.ncbi.nlm.nih.gov/pubmed/30061361
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6279513
https://dx.doi.org/10.1016/j.breast.2018.05.007
http://www.ncbi.nlm.nih.gov/pubmed/29800932
https://dx.doi.org/10.1002/ijc.33234
http://www.ncbi.nlm.nih.gov/pubmed/32720318
https://dx.doi.org/10.1016/j.ygyno.2011.01.020
http://www.ncbi.nlm.nih.gov/pubmed/21324516
https://dx.doi.org/10.1016/j.ajog.2017.05.036
http://www.ncbi.nlm.nih.gov/pubmed/28549976
https://dx.doi.org/10.1158/1078-0432.ccr-1029-3
http://www.ncbi.nlm.nih.gov/pubmed/15073127
https://dx.doi.org/10.1158/1055-9965.EPI-11-0775
http://www.ncbi.nlm.nih.gov/pubmed/22144499
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3272407
https://dx.doi.org/10.1038/s41467-020-19406-4
http://www.ncbi.nlm.nih.gov/pubmed/33149131
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643118
https://dx.doi.org/10.1016/j.ygyno.2022.02.006
http://www.ncbi.nlm.nih.gov/pubmed/35216808
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8969169
https://dx.doi.org/10.1016/j.canlet.2017.03.036
http://www.ncbi.nlm.nih.gov/pubmed/28377179
https://dx.doi.org/10.1159/000533591
http://www.ncbi.nlm.nih.gov/pubmed/37579727
https://dx.doi.org/10.1158/2159-8290.CD-11-0325
http://www.ncbi.nlm.nih.gov/pubmed/22628410
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3738298
https://dx.doi.org/10.1101/cshperspect.a016600
http://www.ncbi.nlm.nih.gov/pubmed/25833843
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4382744
https://dx.doi.org/10.4161/cc.5.9.2726
http://www.ncbi.nlm.nih.gov/pubmed/16639080
https://dx.doi.org/10.1016/S0140-6736(13)62422-8
http://www.ncbi.nlm.nih.gov/pubmed/24529560
https://dx.doi.org/10.1158/0008-5472.CAN-20-1792
http://www.ncbi.nlm.nih.gov/pubmed/32928917

43.

44,

45.

46.

47.

48.

49.

50.

Byrski T, Huzarski T, Dent R, Marczyk E, Jasiowka M, Gronwald ], et al. Pathologic complete response
to neoadjuvant cisplatin in BRCA1-positive breast cancer patients. Breast Cancer Res Treat. 2014;147:
401-5. [DOI] [PubMed]

Moiseyenko VM, Dolmatov GD, Moiseyenko FV, Ivantsov AO, Volkov NM, Chubenko VA, et al. High
efficacy of cisplatin neoadjuvant therapy in a prospective series of patients carrying BRCA1 germ-line
mutation. Med Oncol. 2015;32:89. [DOI] [PubMed]

Tutt A, Tovey H, Cheang MCU, Kernaghan §, Kilburn L, Gazinska P, et al. Carboplatin in BRCA1/2-
mutated and triple-negative breast cancer BRCAness subgroups: the TNT Trial. Nat Med. 2018;24:
628-37. [DOI] [PubMed] [PMC(]

Zhou C, Huang P, Liu ]. The carboxyl-terminal of BRCA1 is required for subnuclear assembly of RAD51
after treatment with cisplatin but not ionizing radiation in human breast and ovarian cancer cells.
Biochem Biophys Res Commun. 2005;336:952-60. [DOI] [PubMed]

Rottenberg S, Jaspers JE, Kersbergen A, van der Burg E, Nygren AOH, Zander SAL, et al. High sensitivity
of BRCA1-deficient mammary tumors to the PARP inhibitor AZD2281 alone and in combination with
platinum drugs. Proc Natl Acad Sci U S A. 2008;105:17079-84. [DOI] [PubMed] [PMC(]

Telli ML, Timms KM, Reid ], Hennessy B, Mills GB, Jensen KC, et al. Homologous Recombination
Deficiency (HRD) Score Predicts Response to Platinum-Containing Neoadjuvant Chemotherapy in
Patients with Triple-Negative Breast Cancer. Clin Cancer Res. 2016;22:3764-73. [DOI] [PubMed]
[PMC]

Telli ML, Hellyer ], Audeh W, Jensen KC, Bose S, Timms KM, et al. Homologous recombination
deficiency (HRD) status predicts response to standard neoadjuvant chemotherapy in patients with
triple-negative or BRCA1/2 mutation-associated breast cancer. Breast Cancer Res Treat. 2018;168:
625-30. [DOI] [PubMed]

Tung N, Arun B, Hacker MR, Hofstatter E, Toppmeyer DL, Isakoff S], et al. TBCRC 031: Randomized
Phase II Study of Neoadjuvant Cisplatin Versus Doxorubicin-Cyclophosphamide in Germline BRCA

Carriers With HER2-Negative Breast Cancer (the INFORM trial). ] Clin Oncol. 2020;38:1539-48. [DOI]
[PubMed]

Explor Target Antitumor Ther. 2025;6:1002325 | https://doi.org/10.37349/etat.2025.1002325 Page 12


https://dx.doi.org/10.1007/s10549-014-3100-x
http://www.ncbi.nlm.nih.gov/pubmed/25129345
https://dx.doi.org/10.1007/s12032-015-0514-1
http://www.ncbi.nlm.nih.gov/pubmed/25711630
https://dx.doi.org/10.1038/s41591-018-0009-7
http://www.ncbi.nlm.nih.gov/pubmed/29713086
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6372067
https://dx.doi.org/10.1016/j.bbrc.2005.08.197
http://www.ncbi.nlm.nih.gov/pubmed/16165098
https://dx.doi.org/10.1073/pnas.0806092105
http://www.ncbi.nlm.nih.gov/pubmed/18971340
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2579381
https://dx.doi.org/10.1158/1078-0432.CCR-15-2477
http://www.ncbi.nlm.nih.gov/pubmed/26957554
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6773427
https://dx.doi.org/10.1007/s10549-017-4624-7
http://www.ncbi.nlm.nih.gov/pubmed/29275435
https://dx.doi.org/10.1200/JCO.19.03292
http://www.ncbi.nlm.nih.gov/pubmed/32097092

	Abstract
	Keywords
	Introduction
	Materials and methods
	Results
	High rate of pCRs in BRCA2-associated HGSOCs
	Receptor status rather than BRCA1 or BRCA2 mutation is a strong predictor of BC sensitivity to NACT

	Discussion
	Abbreviations
	Supplementary materials
	Declarations
	Acknowledgments
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

