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Objective

To compare the effects of different treatment modes containing PARPis and traditional treatment modes on the survival of patients with recurrent ovarian cancer.





Methods

From December 2012 to December 2023, 131 recurrent ovarian cancer patients were screened. The patients were followed up retrospectively, and the relevant data was collected and analyzed.





Results

Eighty-three patients used PARPis throughout the treatment process, and the median OS was not reached. Forty-eight patients did not use PARPis, and the median OS was 45.4 months. The two groups ‘ BRCA gene status, NACT, postoperative residual disease status, and PFI differ (P < 0.05). There was no significant difference in recurrence characteristics between the PARPis use and non-use groups in first-line maintenance therapy (P < 0.05). The use of PARPis, CA125 level and PFI were the independent influencing factors of OS in patients with recurrent ovarian cancer (P < 0.05). The median OS of patients with PARPis maintenance treatment in the single-line, second-line and last-line has not been reached. The median OS in the multi-line group was 69.5 months.





Conclusion

The use of PARPis, CA125 level and PFI were independent influencing factors of OS in patients with recurrent ovarian cancer. The first-line maintenance use of PARPis will not cause differences in disease recurrence characteristics. Compared with the patients without PARPis, patients with recurrent ovarian cancer receiving PARPis maintenance therapy have longer OS. The group of patients with PARPis maintenance treatment in the second and last lines showed better OS (P < 0.05). However, OS was not significantly different between the second-line and last-line groups (P < 0.05). There was no significant difference in OS between the multiple-line use PARPis and single-line use PARPis groups.
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Introduction

Ovarian cancer is the second leading cause of death among gynecological cancers in China (1) and the United States (2). Due to its insidious onset and high recurrence rate, ovarian cancer poses a significant threat to women’s health globally (3). According to GLOBOCAN data (4), there were 324,398 new cases of ovarian cancer and 206,839 related deaths worldwide in 2022.

Standardized treatment of ovarian cancer includes surgery and chemotherapy (5). In the past decade, the introduction of the targeted drug poly (ADP-ribose) polymerase inhibitors (PARPis) have revolutionized the treatment of ovarian cancer, establishing a new paradigm that combines surgery, chemotherapy and maintenance therapy (6). PARP inhibitors have paved the way for precision medicine in ovarian cancer treatment (7). Alongside PARPis, targeted therapies such as vascular endothelial growth factor inhibitors (e.g., bevacizumab) (8) and BRAF V600E kinase inhibitors and MEK inhibitors (e.g., vemurafenib and cobimetinib) (9), as well as tumor biomarkers like breast cancer susceptibility gene (BRCA), RADiation sensitive protein 51 (RAD51), and Partner and Localizer of BCA2 (PALB2) (10), have emerged to meet the evolving needs of the field, offering expanded treatment opportunities for patients with ovarian cancer.

Currently, the Food and Drug Administration (FDA) has approved the use of three PARPis for the maintenance treatment of platinum-sensitive recurrent ovarian cancer patients: olaparib, niraparib, rucaparib and talazoparib (11). Due to significant differences in clinical trial design and patient populations, there is no direct evidence to indicate which PARPis has superior efficacy (12). The prevailing international consensus is that these three PARPis can significantly prolong PFS and chemotherapy intervals with comparable efficacy. However, there are notable differences in their safety profiles (13). Additionally, some studies have suggested that olaparib may demonstrate a more pronounced improvement in PFS in indirect comparisons (14).

As follow-up periods lengthen, several large-scale randomized controlled trials, such as PAOLA-1 (15), SOLO-1 (16), NORA (17), and BGB-290-102 (18), have demonstrated that PARPis can offer overall survival (OS) benefits, and its indications are continually expanding. However, these trials did not restrict the use of PARPis in the follow-up treatment of patients in the placebo group, leading to subsequent cross-use of PARPis among these patients. Therefore, the conclusions regarding PARPis efficacy require further validation in real-world clinical settings, comparing traditional treatment regimens with those that include PARPis.

Based on this background, we collected clinical data from patients diagnosed with recurrent ovarian cancer at the First Affiliated Hospital of Wenzhou Medical University between 2012 and 2023. Our study aims to analyze which baseline characteristics are affected by the use of PARPis and to determine whether PARPis influences the recurrence patterns. Additionally, we seek to verify the benefits of PARPis on OS using real-world clinical data and to identify independent factors influencing OS in ovarian cancer patients. Furthermore, we aim to investigate the impact of using PARPis as maintenance therapy at different stages on OS and to assess whether multiple courses of PARPis use can improve OS.





Methods




Study design and patient admission criteria

This single-center retrospective study collected clinical data from patients with recurrent epithelial ovarian cancer treated at the First Affiliated Hospital of Wenzhou Medical University between December 2012 and December 2023. Clinical data before relapse included age of diagnosis, BMI, CA125 level before initial treatment, BRCA gene status, FIGO staging, initial treatment date, neoadjuvant chemotherapy, postoperative residual disease status, pathological type, postoperative chemotherapy-related data, the efficacy of first-line platinum-containing chemotherapy and use of PARPis during first-line treatment. Clinical data after relapse included the date of initial recurrence, recurrence characteristics, initial treatment time after relapse, the second-line treatment plan, and the use of PARPis in the second-line and last-line treatments. The study was approved by ethics committee for clinical research at the First Affiliated Hospital of Wenzhou Medical University (KY2024-R224).

The inclusion criteria were as follows (1): Histologically confirmed epithelial ovarian cancer (2); Patients received surgery combined with platinum-containing chemotherapy as first-line treatment (3); The first recurrence occurred during the follow-up period, with evidence of tumor recurrence confirmed by imaging, pathology, or tumor markers. The exclusion criteria were as follows (1): Presence of other malignant tumors (2); Complications with hematological diseases, immune system diseases, severe liver or kidney dysfunction, or other serious medical conditions (3); Disease progression occurred during first-line platinum-containing chemotherapy or within one month after the last chemotherapy session (patients with primary platinum-refractory ovarian cancer) (4); Incomplete first-line treatment for ovarian cancer (including surgery and platinum-containing chemotherapy) (5); Incomplete second-line treatment following recurrence during the follow-up period (6); Loss to follow-up or lack of essential clinical data.

The primary clinical data of patients with initial recurrence were collected through electronic medical records. Recurrence and survival outcomes were obtained by reviewing outpatient and inpatient medical record systems and conducting telephone follow-ups, centralized in December 2023.





Statistical analysis

Overall survival (OS) was defined as the time interval from the date of the first treatment to the time of death or the last follow-up.

Data were analyzed using SPSS 25.0 and MedCalc 18.2.1. The Shapiro-Wilk test was employed to assess the normality of measurement data. Data conforming to a normal distribution were presented as mean ± standard deviation and compared between groups using an independent samples t-test. For data that did not conform to a normal distribution, the median (25th to 75th percentile) was used for description, and the Mann-Whitney U test was applied for intergroup comparisons. Categorical data were described by frequency and percentage, with comparisons using Fisher’s exact test. A Cox regression model was used to analyze OS in patients with recurrent ovarian cancer through univariate analysis, and variables with P < 0.05 were included in a multivariate analysis. Survival curves were generated using the Kaplan-Meier method, and univariate analysis of OS was conducted with the log-rank test. In this study, P < 0.05 was considered statistically significant.






Results

As shown in Figure 1, 233 patients with recurrent epithelial ovarian cancer were treated at the First Affiliated Hospital of Wenzhou Medical University between December 2012 and December 2023. Among these, 48 patients were lost to follow-up or lack of clinical data, 15 patients had other malignant tumors or severe medical conditions, 21 patients had primary platinum-refractory ovarian cancer, 14 patients did not complete second-line treatment after recurrence, and 4 patients did not complete initial first-line treatment. Ultimately, 131 patients were included in the study.




Figure 1 | Patient screening flow chart.






Comparison of baseline characteristics of patients with recurrent ovarian cancer

Among the 131 patients with recurrent ovarian cancer included in this study, 83 (63.4%) had received PARPis throughout their treatment, while 48 (36.6%) had not. Patients were divided into two cohorts: the non-PARPis and PARPis cohorts. Patient characteristics are detailed in Table 1. Significant differences were observed between the two groups in terms of BRCA gene status, neoadjuvant chemotherapy (NACT), postoperative residual condition, and platinum-free interval (PFI) after first-line treatment (P < 0.05).


Table 1 | Comparison of baseline characteristics between two groups of patients with recurrent ovarian cancer.







Comparison of the first-line use of PARPis on recurrence characteristics

As shown in Table 2, 27 patients (20.6%) received PARPis during first-line maintenance treatment, while 104 patients (79.4%) did not. Compared to those who did not receive PARPis in the first line, patients who maintained PARPis during first-line treatment exhibited no significant differences in distant metastasis, number of lesions, or CA125 levels at the recurrence time (P > 0.05). Both groups presented multiple lesions, distant metastasis, and elevated CA125 levels.


Table 2 | Comparison of recurrence characteristics.







Survival analysis of patients with recurrent ovarian cancer

All patients were followed up till December 2023. In the non-PARPis cohort, 39 patients (81.3%) died, whereas in the PARPis cohort, 30 patients (36.1%) died. The median follow-up time was 50.3 months (33.0-64.9 months). The median follow-up time for the non-PARPis cohort was 42.7 months (31.2-61.8 months), while for the PARPis cohort, it was 52.5 months (40.8-72.0 months). Kaplan-Meier survival curves were generated, and the log-rank test was used for comparisons. As shown in Figure 2A, the median OS of the non-PARPis cohort was 45.4 months (95% CI: 37.9-52.2 months). The median OS and 95% CI were not calculated for the PARPis cohort. Patients who received PARPis throughout their treatment had significantly better OS than those who did not (P < 0.0001).




Figure 2 | Survival curve of patients with recurrent ovarian cancer. (A) Survival curves of patients who not used or used PARPis as treatments. (B) Survival curves of patients who not used PARPis or used PARPis as the second-line or last-line treatments. (C) Survival curves of patients who used PARPis as the single-line or multi-line treatments.



In this study, various clinical data were collected and analyzed using univariate and multivariate Cox regression to assess the impact of clinical factors on OS in patients with recurrent ovarian cancer. As shown in Table 3, after adjusting for multiple factors, the use of PARPis throughout the treatment, CA125 levels before the first treatment, and the PFI after first-line treatment were identified as independent factors influencing OS in these patients (P < 0.05). Patients who received PARPis throughout their treatment, CA125 level ≤ 1000 kU/L before the first treatment and had a longer PFI exhibited better OS.


Table 3 | Univariate and multivariate COX analysis of overall survival.



As shown in Table 4, of the 83 patients who received PARPis throughout their treatment, 61 used PARPis for a single line during their overall management, while 22 used it in multiple lines. Among those who used PARPis for a single line, 51 patients used it as maintenance treatment and ten as salvage treatment. Specifically, 19 patients received PARPis during first-line treatment, 26 during second-line treatment, and six during last-line treatment.


Table 4 | Different PARPis Treatment Patterns in patients with recurrent ovarian cancer.



In Figure 2B, Kaplan-Meier survival analysis was performed on the patients who used PARPis in the second-line and last-line maintenance therapy. The median OS and 95% CI for the second-line and last-line groups were not calculated. Compared with the patients who had not received PARPis treatment, the patients who used PARPis in the second-line (P<0.0001) and last-line (P=0.0063) maintenance treatment had better OS. There was no significant difference in OS between the second-line and last-line groups (P=0.8608). In Figure 2C, Kaplan-Meier survival analysis was conducted on patients who used PARPis repeatedly in multiple lines and those who used PARPis in only a single line. The median OS in the multi-line group was 69.5 months (95% CI: 60.3-83.5 months). The median OS and 95% CI for the single-line group were not calculated. There was no significant difference in OS between patients who used PARPis in multiple lines and those who used PARPis in only a single line (P=0.3919).






Discussion




Summary of main results

A total of 131 patients with recurrent ovarian cancer were included in this study. Of these, 83 patients (63.4%) received PARPis throughout their treatment, while 48 (36.6%) did not. Significant differences were observed between the two groups regarding BRCA gene status, NACT, postoperative residual condition, and PFI after first-line treatment (P < 0.05). As of the last follow-up, patients who received PARPis throughout their treatment had better OS than those who did not receive PARPis (P < 0.05). The use of PARPis throughout treatment, a CA125 level ≤ 1000 kU/L before the first treatment, and a longer PFI were identified as independent factors associated with improved OS in patients with recurrent ovarian cancer. First-line maintenance use of PARPis did not alter disease recurrence characteristics. PARPis administered in second-line and last-line treatments was associated with improved OS, although no significant difference in OS was found between these two stages of treatment. No evidence was found that patients who had previously used PARPis could derive additional OS benefits from reusing them again.





Results in the context of published literature

This study demonstrated that disease progression patterns were similar in patients receiving either PARPis or placebo during first-line maintenance treatment. This finding aligns with the results of the SOLO-2 study presented at the ASCO meeting in 2022, which reported no significant difference in disease progression patterns between the PARPis and placebo groups (19). However, the SOLO-2 study focused on recurrence characteristics in patients with platinum-sensitive recurrent ovarian cancer who continued PARPis maintenance after recurrence. In contrast, our study examined patients with recurrent ovarian cancer more broadly. Additionally, SOLO-2 investigated a more comprehensive range of recurrence characteristics, including lesion sites categorized as target, non-target, and new lesions, and analyzed the distribution of specific progressive sites such as the liver, lung, and central nervous system.

The subgroup analysis in our study indicated that the use of PARPis as maintenance therapy, whether in second-line or last-line treatment, was associated with improved OS. However, no significant difference in OS was observed between these two groups. The L-MOCA subgroup analysis reported that the median progression-free survival (PFS) for patients receiving second-line treatment was 18.0 months, which was notably higher than that for patients receiving third-line treatment (≥third-line) (20). Although our study did not find a statistical difference in OS between the second-line and last-line treatment groups, the median OS for both groups had not been reached by the follow-up time, and the small sample size limits this conclusion.

Our study’s analysis of another subgroup did not find that multiple uses of PARPis improved OS compared to single-line use. The OReO study (21), a randomized, placebo-controlled Phase IIIB trial, included 220 patients with non-mucinous epithelial ovarian cancer who had previously received at least one line of PARPis maintenance treatment and had responded to the latest platinum-based chemotherapy. The study found better PFS through repeated maintenance treatment with Olaparib. Conversely, a real-world multi-center study in China (22) indicated no significant difference in PFS among patients with varying BRCA mutation statuses after receiving PARPis in a second time. This real-world study also included patients who received PARPis for salvage rather than maintenance. While our findings contrast with those of the OReO study, it is essential to note that our research focused on OS rather than PFS and involved a different patient population. In our study, some patients who received PARPis in multiple lines belonged to maintenance therapy, others had salvage therapy, and some had maintenance therapy followed by salvage therapy. Additionally, the control group of patients who received PARPis in a single line did not uniformly receive maintenance therapy.





Strengths and weaknesses

This study divides recurrent ovarian cancer patients who have used PARPis into first-line, second-line, and last-line groups based on their medication courses and into single-line and multi-line groups based on their medication frequency. This is an innovative approach in retrospective researches. This study provides novel insights into the recurrence characteristics of ovarian cancer patients following first-line maintenance treatment with PARPis, an area with limited previous research. However, the study’s conclusions are constrained by its small sample size, being a single-center, retrospective analysis with only 27 patients who received PARPis during first-line maintenance. Further large-scale studies are needed to validate these findings. Additionally, the study’s limitations include the lack of BRCA gene detection data, which prevented an analysis of the benefit of BRCA mutations in patients receiving PARPis. The study also did not examine the recurrence characteristics of patients who maintained PARPis treatment after disease recurrence, representing another limitation.





Implications for practice and future research

This study aids in classifying disease risk for patients, developing individualized follow-up plans, and demonstrating the potential survival benefits of PARPis for patients with recurrent ovarian cancer. It suggests that PARPis may extend OS in previously used patients. However, the study did not find a survival advantage from repeated use of PARPis, indicating that further exploration through large-scale randomized studies is needed in this area.






Conclusion

Our results indicate significant differences in BRCA gene status, NACT, postoperative residual conditions, and PFI after first-line treatment between the non-PARPis and PARPis cohorts. The use of PARPis throughout the treatment course, a CA125 level ≤ 1000 kU/L before the first treatment, and a longer PFI were identified as independent factors associated with improved OS in patients with recurrent ovarian cancer. First-line maintenance with PARPis did not affect disease recurrence characteristics. While PARPis used as maintenance therapy during the whole line and in second-line and last-line treatments seemed to prolong OS according to our study, repeated use of PARPis did not confer additional OS benefits.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding authors.





Ethics statement

The studies involving humans were approved by ethics committee in clinical research of the First Affiliated Hospital of Wenzhou Medical University (KY2024-R224). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.





Author contributions

JS: Conceptualization, Writing – original draft, Writing – review & editing. XW: Conceptualization, Formal analysis, Writing – original draft. OM: Writing – review & editing. YW: Data curation, Writing – original draft. YS: Methodology, Writing – review & editing. XL: Validation, Writing – review & editing. PY: Conceptualization, Visualization, Writing – original draft, Writing – review & editing. XY: Conceptualization, Funding acquisition, Resources, Writing – original draft, Writing – review & editing.





Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work is supported by the Zhejiang Provincial Natural Science Foundation of China under Grant (NO. LY21H160058) and Discipline Cluster of Oncology, Wenzhou Medical University, China (NO. z3-2023031).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





Author disclaimer

The views expressed in the submitted article are my own and do not represent the official position of institutions or funders.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2024.1504084/full#supplementary-material




References

1. Han, B, Zheng, R, Zeng, H, Wang, S, Sun, K, Chen, R, et al. Cancer incidence and mortality in China, 2022. J Natl Cancer Center. (2024) 4:47–53. doi: 10.1016/j.jncc.2024.01.006

2. Siegel, RL, Giaquinto, AN, and Jemal, A. Cancer statistics, 2024. CA: A Cancer J Clin. (2024) 74:12–49. doi: 10.3322/caac.21820

3. Baradács, I, Teutsch, B, Váradi, A, Bilá, A, Vincze, Á, Hegyi, P, et al. PARP inhibitor era in ovarian cancer treatment: a systematic review and meta-analysis of randomized controlled trials. J Ovarian Res. (2024) 17:53. doi: 10.1186/s13048-024-01362-y

4. Bray, F, Laversanne, M, Sung, H, Ferlay, J, Siegel, RL, Soerjomataram, I, et al. Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: A Cancer J Clin. (2024) 74:229–63. doi: 10.3322/caac.21834

5. Kuroki, L, and Guntupalli, SR. Treatment of epithelial ovarian cancer. BMJ. (2020) 371:m3773. doi: 10.1136/bmj.m3773

6. Caruso, G, Tomao, F, Parma, G, Lapresa, M, Multinu, F, Palaia, I, et al. Poly (ADP-ribose) polymerase inhibitors (PARPis) in ovarian cancer: lessons learned and future directions. Int J Gynecologic Cancer. (2023) 33:431–43. doi: 10.1136/ijgc-2022-004149

7. Ma, H, Qi, G, Han, F, Lu, W, Peng, J, Li, R, et al. HMGB3 promotes PARP inhibitor resistance through interacting with PARP1 in ovarian cancer. Cell Death Dis. (2022) 13:263. doi: 10.1038/s41419-022-04670-7

8. Garcia, J, Hurwitz, HI, Sandler, AB, Miles, D, Coleman, RL, Deurloo, R, et al. Bevacizumab (Avastin®) in cancer treatment: A review of 15 years of clinical experience and future outlook. Cancer Treat Rev. (2020) 86:102017. doi: 10.1016/j.ctrv.2020.102017

9. Perrone, C, Angioli, R, Luvero, D, Giannini, A, Di Donato, V, Cuccu, I, et al. Targeting BRAF pathway in low-grade serous ovarian cancer. J Gynecologic Oncol. (2024) 35:e104. doi: 10.3802/jgo.2024.35.e104

10. Tonti, N, Golia D’Augè, T, Cuccu, I, De Angelis, E, D’Oria, O, Perniola, G, et al. The role of tumor biomarkers in tailoring the approach to advanced ovarian cancer. Int J Mol Sci. (2024) 25:11239. doi: 10.3390/ijms252011239

11. Bruin, MAC, Sonke, GS, Beijnen, JH, and Huitema, ADR. Pharmacokinetics and pharmacodynamics of PARP inhibitors in oncology. Clin Pharmacokinetics. (2022) 61:1649–75. doi: 10.1007/s40262-022-01167-6

12. Valabrega, G, Scotto, G, Tuninetti, V, Pani, A, and Scaglione, F. Differences in PARP inhibitors for the treatment of ovarian cancer: mechanisms of action, pharmacology, safety, and efficacy. Int J Mol Sci. (2021) 22:4203. doi: 10.3390/ijms22084203

13. Sandhu, D, Antolin, AA, Cox, AR, and Jones, AM. Identification of different side effects between PARP inhibitors and their polypharmacological multi-target rationale. Br J Clin Pharmacol. (2021) 88:742–52. doi: 10.1111/bcp.15015

14. Mengato, D, Cancanelli, L, Spazio, LD, Rivano, M, Chiumente, M, and Messori, A. Indirect comparison of three PARP inhibitors (olaparib, niraparib, and rucaparib) as maintenance treatment in ovarian carcinoma patients responding to platinum therapy. Int J Clin Pharmacol Ther. (2022) 60:370–2. doi: 10.5414/CP204243

15. Ray-Coquard, I, Leary, A, Pignata, S, Cropet, C, González-Martín, A, Marth, C, et al. Olaparib plus bevacizumab first-line maintenance in ovarian cancer: final overall survival results from the PAOLA-1/ENGOT-ov25 trial. Ann Oncol. (2023) 34:681–92. doi: 10.1016/j.annonc.2023.05.005

16. DiSilvestro, P, Banerjee, S, Colombo, N, Scambia, G, Kim, BG, Oaknin, A, et al. Overall survival with maintenance olaparib at a 7-year follow-up in patients with newly diagnosed advanced ovarian cancer and a BRCA mutation: the SOLO1/GOG 3004 trial. J Clin Oncol. (2023) 41:609–17. doi: 10.1200/JCO.22.01549

17. Mirza, MR, Monk, BJ, Herrstedt, J, Oza, AM, Mahner, S, Redondo, A, et al. Niraparib maintenance therapy in platinum-sensitive, recurrent ovarian cancer. New Engl J Med. (2016) 375:2154–64. doi: 10.1056/NEJMoa1611310

18. Wu, X, Zhu, J, Wang, J, Lin, Z, Yin, R, Sun, W, et al. Pamiparib monotherapy for patients with germline BRCA12-mutated ovarian cancer previously treated with at least two lines of chemotherapy A multicenter, open-label, phase II study. Clin Cancer Res. (2022) 28:653–61. doi: 10.1158/1078-0432.CCR-21-1186

19. Frenel, JS, Kim, JW, Aryal, N, Asher, R, Berton, D, Vidal, L, et al. Efficacy of subsequent chemotherapy for patients with BRCA1/2-mutated recurrent epithelial ovarian cancer progressing on olaparib versus placebo maintenance: post-hoc analyses of the SOLO2/ENGOT Ov-21 trial. Ann Oncol. (2022) 33:1021–8. doi: 10.1016/j.annonc.2022.06.011

20. Gao, Q, Zhu, J, Zhao, W, Huang, Y, An, R, Zheng, H, et al. Olaparib maintenance monotherapy in asian patients with platinum-sensitive relapsed ovarian cancer: phase III trial (L-MOCA). Clin Cancer Res. (2022) 28:2278–85. doi: 10.1158/1078-0432.CCR-21-3023

21. Pujade-Lauraine, E, Selle, F, Scambia, G, Asselain, B, Marmé, F, Lindemann, K, et al. Maintenance olaparib rechallenge in patients with platinum-sensitive relapsed ovarian cancer previously treated with a PARP inhibitor (OReO/ENGOT-ov38): a phase IIIb trial. Ann Oncol. (2023) 34:1152–64. doi: 10.1016/j.annonc.2023.09.3110

22. Li, J, Shao, F, Zhao, L, Zheng, F, Zhu, H, Li, E, et al. PR064/206 Multicenter real-world experiences of PARPi rechallenge in patients with ovarian cancer in China. Int J Gynecol Cancer. (2023) 33:A66–7. doi: 10.1136/ijgc-2023-IGCS.104




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Shen, Wang, Mpano, Wang, Shan, Lou, Ye and Yan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-14-1504084-g002.jpg
PARPis not used v.s. PARPis used

= 100 —— PARRPiIs not used
S —— PARPis used
<
=]
(72]
[T
S 50
2
E
©
Q
o
S
o 9
0 50 100 150

Follow-up Time (Month)

Number at risk

48 45 27 13 4
1

3 10
83 82 63 33 18 10 3 0

PARPis not used v.s. Second-line v.s. Last-line

= 100 —— PARRPIs not used
E —— Second-line
g —— Last-line
(7))
Y
o 50
2
5
(3]
e}
o
S
o o
0 50 100 150

Follow-up Time (Month)

Number at risk
48 45 27 134 3 1 0
26 26 24 104 3 1 O
6 6 6 4 4 000

Single-line v.s. Multi-line

—— Single-line
—— Multi-line

Probability of Survival (%)

0 50 100 150
Follow-up Time (Month)

Number at risk
—— 61 60 46 21 12

6 10
—— 222217 12 6 4 2 0





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Survival analysis of recurrent ovarian cancer under different PARP inhibitor treatment patterns: a single-center retrospective study

      

        		

          Objective

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Methods

        

          		

            Study design and patient admission criteria

          



          		

            Statistical analysis

          



        



        



        		

          Results

        

          		

            Comparison of baseline characteristics of patients with recurrent ovarian cancer

          



          		

            Comparison of the first-line use of PARPis on recurrence characteristics

          



          		

            Survival analysis of patients with recurrent ovarian cancer

          



        



        



        		

          Discussion

        

          		

            Summary of main results

          



          		

            Results in the context of published literature

          



          		

            Strengths and weaknesses

          



          		

            Implications for practice and future research

          



        



        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          Author disclaimer

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Non-PARPis-

used PARPi> sed | pvalue
cohort (N=104)  cohort (N=27)
Recurrence and distant metastasis, 0.949
N (%)
1 48 (46.2) 14 (51.9)
0 46 (44.2) 11 (40.7)
Not clear 10 (9.6) 2 (7.4)
Number of récurrent lesions, N (%) 0.301
1 ‘ 34 (32.7) 5(18.5)
22 60 (57.7) 20 (74.1)
Not clear 10 (9.6) 2 (7.4)
CA125 leveliat recurrence, N (%) ‘ 0.797
> 35kU/L 81 (77.9) 22 (81.5)
< 35KU/L | 23 (22.1) 5 (18.5)






OEBPS/Images/table4.jpg
Single-line Multi-line

Salvage

Maintenance Treatment it

First-line Second-line Last-line

19 26






OEBPS/Images/table3.jpg
Univariate COX analysis

HR (95%Cl)

P value

Multivariate COX analysis

HR (95%Cl)

P value

PARPis has been used in the whole treatment

0 1 1
A 0.334 (0.207-0.538) <0.001 0.286 (0.142-0.575) <0.001
‘ Age
‘ < 60 years 1 - =
2 60 years 1.191 (0.736-1.929) 0.476 - -
CA125 level before initial treatment
< 1000kU/L 1 1
> 1000kU/L 2282 (1.356-3.840) 0.002 2.027 (1.093-3.762) 0.025
FIGO stage
IA-TIA 1 0.103 - =
IIB-1IIC 4.076 (0.564-29.448) 0.164 - -
IVA-IVB 7.173 (0.903-56.973) 0.062 - -
NACT
0 1 E e
1 1.050 (0.618-1.784) 0.856 - -
Postoperative residual disease status
Optimal (RO/R1) 1 1
‘ Suboptimal (=R2) 1.696 (1.029-2.797) 0.038 1.371 (0.683-2.751) 0.374
Pathological type
HGSOC 1 - -
Others 1.016 (0.573-1.802) 0.957 - =
First line chemotherapy combined with bevacizumab
0 1 1
1 4.954 (1.486-16.515) 0.009 1.229 (0.306-4.945) 0771
First line chemotherapy course
< 6 courses 1 = =
> 6 courses 1.405 (0.834-2.365) 0.201 - -
Platinum containing chemotherapy efficacy
CR 1 1
PR 2522 (1.183-5.379) 0.017 1.062 (0.422-2.672) 0.899
PFI
=1 month, <6 months 1 <0.001 1 <0.001
26 months, <12 months 0.360 (0.197-0.658) 0.001 0.421 (0.179-0.995) 0.049
>12 months 0.113 (0.061-0.211) <0.001 0.116 (0.049-0.278) <0.001
Recurrence and distant metastasis
0 1 = o
1 1.251 (0.758-2.065) 0.382 = =
Number of recurrent lesions
1 1
22 2.381 (1.308-4.333) 0.005 1.812 (0.814-4.032) 0.145
CA125 level at recurrence
> 35kU/L 1
< 35kU/L 0.252 (0.109-0.583) 0.001 0.469 (0.159-1.377) 0.168
Only biochemical recurrence at the beginning of treatment
0 1 - -
1 1.148 (0.525-2.510) 0.730 - -






OEBPS/Images/fonc.2024.1504084_cover.jpg
& frontiers | Frontiers in Oncology

Survival analysis of recurrent ovarian
cancer under different PARP inhibitor
treatment patterns: a single-center
retrospective study





OEBPS/Images/fonc-14-1504084-g001.jpg
233 cases
with recurrent epithelial
ovarian cancer

48 cases of
missing follow-up and data

185 cases

with complete data

15 cases complicated with
other malignant tumors or
severe medical diseases

170 cases
without severe medical diseases

21 cases of primary refractory

ovarlian cancer, 18 cases of
————»| uncompleted first-line treatment
or second-line treatment after

recurréence

v

131 target patients





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/table1.jpg
Non-PARPis-used PARPis-used Overall population

cohort (N=48) cohort (N=83) (N=131)
Age, years, X £ 5 57.6 £ 10.9 57.8 £9.9 0.927 57.7 £10.2
BMI, kg/m%, x £ s 232+32 22825 0.377 23.0+2.8
CA125 level before initial treatment, kU/L, 904.8 1402.1 0732 1262.7
M(P5-P;5) (485.5-3432.1) (515.4-2842.8) (511.9-3070.1)
BRCA gene status, N (%) <0.001
BRCA wild type 1(2.1) 44 (53.0) 45 (34.4)
BRCA mutant type 1(2.1) 12 (14.5) 13 (9.9)
Not clear 46 (95.8) 27 (32.5) 73 (55.7)
FIGO staging, N (%) 0.050
TA-TIA 0 (0.0) 5(6.0) 5(3.8)
1IB-11IC 46 (95.8) 67 (80.7) 113 (86.3)
IVA-IVB 2(42) 11 (13.3) 13 (9.9)
NACT, N (%) 0.012
0 42 (87.5) 56 (67.5) 98 (74.8)
1 6 (12.5) 27 (32.5) 33(25.2)
Postoperative residual disease status, N (%) . 7 <0.001
Optimal (RO/R1) ‘ 22 (45.8) 59 (71.1) 81 (61.8)
Suboptimal (=R2) 26 (54.2) 19 (22.9) 45 (34.4)
Not clear 0(0.0) 5 (6.0) 5(3.8)
Pathological type, N (%) 0.076
HGSOC 34 (70.8) 70 (84.3) 104 (79.4)
Others 14 (29.2) 13 (15.7) 27 (20.6)
First line chemotherapy combined with bevacizumab, N (%) 0.652
0 47 (97.9) 79 (95.2) 126 (96.2)
1 1(21) 4(4.8) 5(3.8)
First line chemotherapy course, N (%) 0.090
< 6 courses 33 (68.8) 68 (81.9) 101 (77.1)
> 6 courses 15 (31.3) 15 (18.1) 30 (22.9)
Platinum containing chemotherapy efficacy, N (%) 0.606
CR 40 (83.3) 74 (89.2) 114 (87.0)
PR 7 (14.6) 7 (84) 14 (10.7)
Not clear 1(2.1) 2(24) 3(23)
PFL, N (%) 0.009
21 month, <6 months 16 (33.3) 9 (10.8) 25(19.1)
>6 months, <12 months 12 (25.0) 27 (32.5) 39 (29.8)
>12 months 20 (41.7) 47 (56.6) 67 (51.1)
Only biochemical recurrence at the beginning of treatment, N (%) 0.355 |
0 42 (87.5) 77 (92.8) 119 (90.8) ‘
1 6 (12.5) 6(72) 12 (9.2) ‘
SCR, N (%) 0.839 \
0 36 (75.0) 60 (72.3) 96 (73.3)
1 12 (25.0) 23 (27.7) 35 (26.7)
Second-line chemotherapy combined with bevacizumab, N (%) 1.000
0 35 (729) 60 (72.3) 95 (72.5)
1 13 (27.1) 23 (27.7) 36 (27.5)

PARPis, PARP inhibitors; BMI, body mass index; CA125, carbohydrate antigen 125; BRCA, breast cancer 1; FIGO, The International Federation of Gynecology and Obstetrics; NACT,
neoadjuvant chemotherapy; HGSOC, high-grade serous ovarian cancer; CR, complete remission; PR, partly remission; PFI, platinum free interval; SCR, secondary cytoreductive surgery.





