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Abstract

Objectives: Immune checkpoint inhibitors (ICIs) have modest activity in ovarian cancer (OC), 

yet little is known about their effects on subsequent treatment. Preclinical studies suggest 

immunotherapy may enhance response to chemotherapy. We sought to evaluate the impact of ICIs 

on subsequent therapies and survival in recurrent OC.

Methods: A retrospective review was conducted to identify women with recurrent OC who 

received ICI from 01/2013–5/2017 and ≥1 subsequent treatment. Treatment duration after ICI was 

calculated using time-to-event analysis. Kaplan-Meier survival analysis and Cox proportional 

hazards models were used to calculate overall survival (OS) from first treatment after ICI and to 

assess survival differences by clinical benefit from ICI, defined by long (≥24 weeks) versus short 

(<24 weeks) ICI treatment duration.
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Results: Of 79 evaluable women identified, 66 (84%) had platinum-resistant OC. Median age at 

diagnosis was 57 years. Median time from diagnosis to ICI was 39.7 months, with median of 4 

prior treatments (range, 1–12). Median number of treatments after ICI was 2 (range, 1–8). Median 

duration of first-line treatment after ICI was 3.7 months (95% CI, 2.9–6.0) and declined with each 

subsequent line. The most common therapies after ICI were taxanes, platinum-based regimens, 

and pegylated liposomal doxorubicin. Bevacizumab was used in 47 women (59%). Median OS 

after ICI was 18.3 months (95% CI, 11.8–22.7) and did not differ between long versus short ICI.

Conclusions: In this heavily pretreated population of patients with recurrent OC, therapies after 

ICI resulted in promising survival, suggesting that ICI may improve efficacy of subsequent 

chemotherapy.
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Introduction

Recurrent and platinum-resistant ovarian cancers are therapeutically challenging, with poor 

overall survival (OS) ranging from 12–14 months.1 Therapies are limited, and response rates 

to approved chemotherapy agents range from 10–15%.1,2

Immune checkpoint inhibitors (ICIs) block inhibitory receptors on the surface of T cells or 

their corresponding ligands, preventing exhaustion and promoting activation of T cells to 

enhance tumor detection and destruction.3 Although immunotherapy is a promising 

treatment for recurrent ovarian cancer,4 single-agent checkpoint inhibitors have only 

produced modest results in recurrent ovarian cancer, with response rates ranging from 10–

15%.5–8

One of the most promising aspects of immunotherapy is the ability to produce durable 

responses.9 Pharmacokinetic studies of these antibodies have shown their half-lives range 

from 3–4 weeks;10 however, the duration of ICI-activated T cell response is unknown and is 

often maintained after ICI discontinuation. More recent studies have identified a subset of T 

cells called tissue-resident memory T cells that may play a role in the success and durability 

of ICIs.11,12

Numerous studies have shown no differences in progression-free survival (PFS) with ICIs 

compared to traditional chemotherapy but have shown significant improvements in overall 

survival (OS).13 This suggests the effects of ICIs may endure and influence subsequent 

therapies, thereby prolonging life, despite the lack of an apparent effect on the initial 

response rates. Furthermore, ICI and chemotherapy combination regimens have resulted in 

improved survival in several cancer types, including non-small cell lung cancer (NSCLC),
14,15 small cell lung cancer (SCLC),16 and triple-negative breast cancer (TNBC).17 These 

findings suggest that ICIs may have a positive impact on either concurrent or subsequent 

chemotherapy.
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An increasing number of patients with ovarian cancer are being treated with ICIs on 

protocols and under compassionate use programs; many of these women will continue to 

receive subsequent chemotherapy after ICI treatment, and little is known about ICIs’ effects 

on these subsequent treatments and survival. A small case series of 2 women treated on 

protocol with nivolumab, a programmed cell death protein 1 (PD-1) inhibitor, reported good 

responses to subsequent chemotherapy and promising survival;18 however, larger studies are 

needed to confirm these effects. Our study sought to investigate if ICI use provides benefit 

from subsequent therapies and results in prolongation of OS in this patient population.

Methods

Patient Selection

We conducted a retrospective review of women with recurrent ovarian cancer treated with 

ICI at Memorial Sloan Kettering Cancer Center (MSK) between 01/2013 and 05/2017. 

Women were considered eligible if they had received treatment with an antibody targeted to 

PD-1, programmed death-ligand 1 (PD-L1), cytotoxic T-Lymphocyte associated protein 4 

(CTLA-4), lymphocyte-activation gene 3 (LAG3), or any combination involving one of 

these agents. We then identified patients who went on to receive at least one subsequent 

therapy.

Data Collection

Patient characteristics were abstracted and verified by 2 independent reviewers from 3/2018–

10/2018. Patient age, stage, and histology were defined at pathological diagnosis using 

International Federation of Gynecology and Obstetrics (FIGO) staging.19 Initial treatment 

(neoadjuvant chemotherapy followed by interval debulking or primary debulking followed 

by adjuvant chemotherapy) and surgical outcomes (optimal vs. suboptimal debulking) were 

abstracted from the clinical record. CA-125 level, body mass index (BMI), and platinum 

status were defined at the initiation of ICI treatment. Platinum resistance was defined as 

disease progression per imaging within 6 months of last platinum (carboplatin or cisplatin) 

treatment. Platinum-free interval (PFI) was calculated as the time from date of last platinum 

treatment prior to ICI use to the date of disease progression per imaging/biopsy.

Duration of time from pathological diagnosis to start of ICI therapy was calculated in 

months. Duration of time on an ICI was defined as the time from the date of the first dose of 

an ICI to the date of study end of treatment, as all patients completed ICI treatment and were 

taken off protocol due to progression or intolerability. The reason for discontinuation of ICI 

treatment, progression or toxicity, was collected. Patients were then stratified into 2 groups 

based on duration of ICI therapy: short (ICI time <24 weeks) or long (ICI time ≥24 weeks), 

as defined by prior studies.20,21

Number of treatments, defined as systemic therapy with chemotherapy or hormonal therapy, 

prior to and after ICI treatment were collected. Total treatment lines were calculated as the 

sum of prior and subsequent treatments plus 1 to account for the ICI regimen. In those with 

missing information about prior lines (n=8), total lines were not calculated. Treatment 

regimens after ICI use were abstracted for each subsequent line of treatment and categorized 
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into the following regimens for each line: 1) platinum based, 2) pegylated liposomal 

doxorubicin (PLD), 3) gemcitabine, 4) taxanes, 5) topotecan/irinotecan, 6) hormone-based 

therapies 7) poly (ADP-ribose) polymerase (PARP) inhibitors, 8) pemetrexed, or 9) other, 

which included clinical trials. The use of bevacizumab, as monotherapy or in combination 

with chemotherapy, was noted. Patients were categorized as using specific treatment if they 

received the corresponding treatment in at least one line after ICI treatment.

Statistical Analysis

Patient characteristics and clinical variables were reported using summary statistics. The 

proportion of patients ever receiving specific treatment regimens and bevacizumab after ICI 

treatment was reported.

As some patients were still being treated on their first line of therapy after ICI treatment, 

durations of subsequent treatments were calculated as time-to-event variables using event-

free survival (EFS). EFS was defined as the time from initiation of treatment to the time of 

event (initiation of new treatment, radiographic disease progression in those without 

subsequent treatment, or death in those without subsequent treatment or progression) or last 

follow-up for those without events.

Due to limited sample size, EFS was calculated for the first through fourth line of 

subsequent therapies after ICI only. Analyses were performed separately for each line. The 

median EFS and 95% confidence interval was also tabulated for each type of treatment after 

ICI treatment and for use of bevacizumab (monotherapy or in combination) in the first line 

only given limited sample size and patient heterogeneity.

Kaplan-Meier survival analysis was used to estimate EFS for each line separately and OS, 

for all patients and stratified by short versus long ICI time. OS was defined as the time from 

initiation of first therapy after ICI treatment to death or last follow-up in those still living. 

The log-rank test and Cox proportional hazards (CoxPH) model were used to assess 

differences in survival in univariate setting. A multivariate CoxPH model was built to 

examine the relationship between OS and ICI group by adjusting for relevant clinical 

covariates.

Results

Patient Characteristics

We identified 115 women with recurrent ovarian cancer treated with an ICI (110 on protocol 

and 5 off-study). Of these, 80 went on to receive at least one subsequent therapy. One 

woman was excluded because she had disease of granulosa cell histology. Of the 35 women 

who did not go on to receive additional therapies after ICI treatment, 2 remained on ICI 

therapy at the time of analysis. Of the remaining 33 women, 28 died and 5 were lost to 

follow-up before receiving another therapy.

Of the 79 women evaluable for analysis, the median age at diagnosis was 57 years (range, 

24–72), and the median age at initiation of ICI treatment was 61 years (range, 28–74). Sixty-

eight women (86%) had disease of high-grade serous histology; the remaining 11 women 
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had clear cell carcinoma (n=5), endometrioid carcinoma (n=2), low grade serous (n=2), 

mixed serous and endometrioid (n=1), or adenocarcinoma not otherwise specified (NOS) 

(n=1). Most women had stage III disease at diagnosis (n=45, 57%). Twenty-one (27%) of 

women had germline or somatic mutations in BRCA1/2, and 6 patients did not undergo 

testing. Of patients with available data regarding surgery, 41 (61%) underwent primary 

surgical debulking and 26 (39%) received neoadjuvant chemotherapy followed by interval 

debulking surgery. Optimal debulking was achieved in 44 (82%) patients with available data. 

At the time of ICI treatment, 66 (84%) women had platinum-resistant disease.

Median time from diagnosis to ICI initiation was 39.7 months (range, 10.1–205.9). The 

median number of treatment lines before ICI treatment was 4 (range, 1–12). Median CA-125 

levels at initiation of ICI treatment was 158 (range, 9–7087), and median BMI at ICI 

initiation was 25.9 kg/m2 (range, 18.5–50.2).

Most women received treatment with a PD-1/PD-L1 inhibitor alone (n=35, 44%) or a 

combination of a PD1/PD-L1 with another agent (n=39, 49%), most commonly a CTLA-4 

inhibitor. Median duration of ICI therapy was 2.8 months (range, 0.6–13.8). Median number 

of treatments post-ICI therapy was 2 (range, 1–8). Total lines of treatment, including ICI 

use, ranged from 4–16, with a median of 7 lines (Table 1).

Long versus Short ICI Treatment

Of the 79 women studied, 16 (20%) derived clinical benefit from ICI therapy, with a long 

duration of ICI use (ICI ≥24 weeks); the other 63 (80%) did not derive clinical benefit, with 

a short duration of ICI use (<24 weeks). Five women (6%) discontinued ICI therapy due to 

toxicity; the remaining 74 discontinued due to disease progression. Those with clinical 

benefit from ICI therapy (long, ≥24 weeks) had a significantly longer time from diagnosis to 

ICI initiation compared to those with a shorter duration of ICI therapy (ICI<24 weeks), with 

median times of 54.4 and 32.5 months, respectively (p=0.023). There were no differences in 

any of the other clinical characteristics examined, including stage at diagnosis, histology, 

and type of ICI (p>0.05) (Supplemental Table 1).

Treatments after ICI Therapy (Any Line Thereafter)

After ICI treatment, 42 women (53%) received treatment with a taxane, 37 (47%) received 

platinum-based treatments, 24 (30%) received PLD, 18 (23%) received gemcitabine, 17 

(22%) received topotecan/irinotecan, and 23 (29%) received an “other” treatment. Less 

common treatments included pemetrexed (n=15, 19%), PARP inhibitors (n=10, 13%), and 

hormonal therapies (n=6, 8%). Forty-seven women (59%) received bevacizumab at some 

point after ICI treatment (Table 2).

EFS after ICI Treatment

For the first line of treatment after ICI therapy, median EFS (EFS1) was 3.7 months (95% 

CI: 2.9–6.0 months). For those with a long compared to short duration of ICI use, median 

EFS1 was 5.7 months (95% CI: 3.5–7.6 months) and 3.7 months (95% CI; 2.8–5.5), 

respectively (p=0.225).
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For subsequent lines of therapy, median EFS was shorter. (EFS2, 3.6 months [95% CI: 2.5–

4.7 months]; EFS3, 3.0 months [95% CI: 2–4.6 months]; and EFS4, 3.1 months [95% CI: 

2.5–5.3 months]) (Figure 1 and Supplemental Table 2). Subsequent lines were not reported 

due to limited sample sizes.

EFS1: Durations by Regimen and Bevacizumab

The most common therapies in the first-line after ICI treatment included PLD (n=16), 

taxanes (n=15), platinum-based regimens (n=13), gemcitabine (n=8), and topotecan/

irinotecan (n=7). Among these regimens, platinum-based therapies had the longest treatment 

duration (median EFS1, 7.3 months; 95% CI: 3.3–9.9). Two of 13 women received platinum 

monotherapy; the remaining 11 women received platinum doublets, 3 of whom also received 

bevacizumab. PLD was associated with a median EFS1 of 4.5 months (95% CI: 2.8–7.6), 

taxanes with a median EFS1 of 3.7 months (95% CI: 2.0–5.5), gemcitabine with a median 

EFS1 of 5.1 months (95% CI: 0.6–10.5), and topotecan/irinotecan with a median EFS1 of 

2.3 months (95% CI: 0.9–12.4). Use of bevacizumab, either as monotherapy or in 

combination with chemotherapy, resulted in a median EFS1 of 6.7 months (95% CI: 4.8–

9.9). In those who did not receive bevacizumab, the median EFS1 was 3.2 months (95% CI: 

2.8–4.6; p=0.059) (Figure 2 and Supplemental Table 3).

Survival Analysis

Among the 78 women included in the post-ICI survival analysis (1 woman was excluded due 

to a missing start date of first treatment after ICI therapy), there were 50 observed deaths. 

Median follow-up for the survivors was 18.3 months (range, 1.9–37.0 months). Median post-

ICI OS for the cohort was 18.3 months (95% CI: 11.8–22.7 months). The 1-year OS rate was 

59.9% (95% CI: 47.8–70%) (Figure 3 and Supplement Table 4).

On univariate analysis, increasing lines of treatment prior to ICI use was associated with 

worse OS (HR, 1.21; 95% CI: 1.06–1.37; p=0.003). Platinum-sensitive disease at initiation 

of ICI therapy was associated with borderline better OS than platinum-resistant disease (HR, 

0.47; 95% CI: 0.22–1.04; p=0.06). Age at ICI therapy, histology (high-grade serous vs. not), 

and stage at diagnosis (IV vs. other) were not significantly associated with OS (Supplement 

Table 4).

In patients who derived benefit from ICI therapy (long ICI), median OS was 28 months 

(95% CI: 10.4–28 months) and the 1-year OS rate was 67% (95% CI: 37.9–84.7%). In those 

who did not benefit (short ICI), median OS was 16.3 months (95% CI: 11.4–19.7 months) 

and the 1-year OS rate was 58.2% (95% CI: 44.7–69.5%). On univariate analysis, long ICI 

was not significantly associated with OS (HR, 0.58; 95% CI: 0.25–1.36; p=0.203) 

(Supplemental Table 4).

On multivariate analysis, long ICI was not significantly associated with improved OS after 

adjustment for platinum status at ICI initiation and treatment lines prior to ICI therapy (HR, 

0.55; 95% CI: 0.23–1.33; p=0.19) (Table 3).
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Discussion

We have characterized a cohort of women with heavily pretreated recurrent ovarian cancer, 

most with platinum-resistant disease, who received subsequent treatments after ICI therapy. 

Many of these women were re-challenged with platinum as well as other chemotherapy 

agents, with or without bevacizumab, with suggestion of prolonged clinical benefit from 

these subsequent lines of therapy. The median OS of 18.3 months from initiation of first 

treatment after ICI is promising compared to the inferior outcomes of other recent studies of 

similar patients with fewer prior treatment lines.

The phase 3 AURELIA study randomized women with platinum-resistant epithelial ovarian 

cancer with 1–2 prior lines of therapy to physician’s choice of chemotherapy (paclitaxel, 

PLD, or topotecan) with bevacizumab or placebo.22 The median PFS was 3.4 months in the 

chemotherapy-only arm and was significantly improved to 6.7 months with the addition of 

bevacizumab. The median OS was 13.3 months in the chemotherapy-only group and 16.6 

months in the combination group. The median OS in our cohort of patients with a median of 

5 lines of prior therapy compares favorably (18.3 months), especially considering only 59% 

of our patients received bevacizumab after ICI treatment. In the 65 evaluable patients with 

platinum-resistant disease at the time of ICI, the median OS from initiation of first treatment 

after ICI was 16.3 months (95% CI 10.5–20). This is still favorable when compared to 

AURELIA, particularly given our heavily pre-treated population. In addition, among our 

platinum-sensitive patients, many progressed very quickly after platinum-based therapy with 

median platinum-free interval (PFI) of 7.6 months (range 6.2–24.5).

Of note, a large proportion of the women in our study (47%) were re-challenged with 

platinum-based therapy despite the high prevalence of platinum-resistant disease in our 

cohort. The median EFS1 for the 13 women who received platinum-based therapies in the 

first line after ICI treatment was promising at 7.3 months as compared to median EFS1 of 

3.7 months in those receiving other therapies, HR 0.77 (95% CI 0.41–1.44, p= 0.41). Higher 

PFI at time of ICI was associated with improved EFS1, HR 0.91 (95% CI 0.84–0.98, p= 

0.014). This is hypothesis generating and suggests that ICIs may help overcome platinum 

resistance in certain populations. This is also comparable to a recent phase 1/2 study of 

combination pembrolizumab and low-dose carboplatin in heavily-pretreated, platinum 

resistant patients with a mPFS of 4.6 months.23

Other frequently used post-ICI regimens included taxanes, PLD, gemcitabine, and 

topotecan. These agents resulted in similar durations of therapy after ICI treatment to those 

of the AURELIA study. Interestingly, the median EFS1 for gemcitabine (5.1 months) was 

higher than what has been reported in similar platinum-resistant populations24 and should be 

investigated further. Furthermore, 47 of 79 women received bevacizumab at some point after 

ICI treatment, and as in AURELIA, the addition of bevacizumab prolonged duration on 

therapy after ICI treatment. There is some evidence that anti-VEGF agents such as 

bevacizumab may enhance checkpoint inhibition by augmenting T cell infiltration into 

tumors,25 and their use after ICI appears to be promising in our cohort. Combination 

regimens using VEGF and checkpoint inhibition are currently being investigated in a 

number of gynecological cancers.26
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Although we did not observe a statistically significant difference in survival with subsequent 

treatments after ICI therapy when stratified by clinical benefit (long vs. short ICI) on 

univariate or multivariate analyses, the median OS for the long ICI group was almost a year 

longer (28 vs. 16.3 months). This comparison is limited in power due to the few women 

(n=16) with long ICI duration. Of note, the long ICI group had a significantly longer time 

from diagnosis to ICI treatment compared to the short ICI group (median 54.4 vs. 33.1 

months, respectively; p=0.032), with no differences in median lines of therapy (4 for both 

groups, p=0.396). This argues against the hypothesis that neoepitopes from multiple prior 

lines of treatment are beneficial for subsequent receipt of immunotherapy. This observation 

is supported by the KEYNOTE-100 study, which recently reported interim results on 376 

women with recurrent ovarian cancer treated with the PD-1 antibody pembrolizumab. 

Although the overall response rate was 8%, it was not significantly different between those 

with 1–3 prior treatment lines (RR, 7.4%) and those with 4–6 prior lines (RR, 9.9%).27 This 

finding is hypothesis generating and may suggest that the disease biology of patients in the 

long ICI group is favorable and more likely to respond to both chemotherapy and 

immunotherapy. Understanding the genetic and immunologic parameters underlying this 

biology is key to the development of predictive biomarkers, and these studies are ongoing.

Stage at diagnosis was not associated with survival after ICI treatment in our study, as this 

was a highly pretreated and mostly platinum-resistant group. Duration of ICI did not vary by 

histology (high-grade serous vs. non-high-grade serous), and of the 4 patients with “other 

histologies” and long duration of ICI, 2 had clear cell carcinoma, 1 had low grade serous 

carcinoma, and 1 had endometrioid carcinoma. Of these 4 patients, only 1 of the clear cell 

patients had a deleterious BRCA1/2 mutation. Although histology was also not significantly 

associated with survival, the non–high-grade serous group had a lower median OS after ICI 

treatment (18.3 vs. 11.4 months), suggesting potentially different responses to treatments 

after ICI therapy based on histology, which should be further investigated. Age was not 

associated with survival after ICI therapy, possibly because our patients were relatively 

young (median age, 57 years at diagnosis) in this mostly clinical trial population.

Our study limitations include a heterogeneous population with vastly different numbers of 

prior treatments, several different ICI treatments, and a limited sample size, particularly for 

analyses comparing long vs. short ICI duration and different treatment regimens after ICI 

and their effects on survival. Our promising survival may reflect a selected population that 

was eligible for clinical trials and was healthy enough to receive at least one more line of 

therapy after ICI treatment. Nevertheless, to our knowledge, this is the largest study to date 

reporting on post-ICI therapies in ovarian cancer. Our findings suggest that even in the 

absence of apparent clinical benefit from ICI, these drugs may positively impact the 

response to subsequent treatments and OS. These results provide a reason for collection of 

post-ICI therapy data prospectively within the context of ongoing trials and re-enforce the 

rationale for evaluation of ICIs in combination with chemotherapy in patients with ovarian 

cancer.
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Conclusions

Women with recurrent OC who receive subsequent treatment after ICI therapy represent a 

heterogeneous group, although most are platinum resistant. Subsequent treatments vary, and 

many patients are re-challenged with platinum with most receiving bevacizumab. OS after 

ICI treatment is promising in this heavily pretreated population, suggesting future studies 

should explore ICI-chemotherapy combinations.
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Research Highlights

• Median OS from 1st treatment after immunotherapy was 18.3 months in 

heavily pre-treated ovarian cancer patients

• OS after immunotherapy was favorable in all, including those who did not 

derive clinical benefit from immunotherapy

• Many patients were re-challenged with platinum-based regimens after 

immunotherapy with promising durations of therapy

• Bevacizumab was used in 59% of women after immunotherapy and increased 

duration of therapy
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Figure 1: Duration of Treatment after ICI, EFS1–4.
Kaplan-Meier EFS survival curves for the first through fourth subsequent lines of treatment 

after ICI therapy. EFS was defined as the time from initiation of treatment to the time of 

event (initiation of new treatment, radiographic disease progression in those without 

subsequent treatment, or death in those without subsequent treatment or progression) or last 

follow-up for those without events.

Liu et al. Page 12

Gynecol Oncol. Author manuscript; available in PMC 2020 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2: Duration of first treatment after ICI by regimen (In those with events only, n=75).
Box and whisker plots depicting durations of treatment in months for the first treatment line 

after ICI by treatment regimen. Durations of treatments after ICI were calculated as time-to-

event variables using EFS. The 3 women remaining on first-line therapy after ICI treatment 

were censored for this analysis, and only the 75 women with events who completed first-line 

therapy were included.
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Figure 3: Overall Survival (Entire Cohort).
Kaplan-Meier curve depicting overall survival from first treatment after ICI therapy for the 

entire cohort.
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Table 1:

Clinical characteristics of the cohort (N=79)

Variables N=79

Age at Diagnosis, Median (Mean), range 57 (55.9), 24–72

Histology

 High-grade serous 68 (86%)

 Other* 11 (14%)

Stage at diagnosis

 I/II 3 (4%)

 III 45 (57%)

 IV 31 (39%)

BRCA 1/2 Mutations (germline or somatic)

 Wildtype 52 (66%)

 BRCA-mutated 21 (27%)

 Not tested 6 (7%)

Optimal debulking (25 missing)

 No 10 (18%)

 Yes 44 (82%)

Primary chemo treatment (12 missing)

 Neoadjuvant 26 (39%)

 Adjuvant 41 (61%)

Platinum status at ICI initiation

 Sensitive 13 (16%)

 Resistant/Refractory 66 (84%)

ICI target

 PD-1/PD-L1 35 (44%)

 PD-1/PD-L1+CTLA-4 27 (34%)

 PD-1/PD-L1+Other 12 (16%)

 Other 5 (6%)

CA-125, Median(Mean), range 158 (618.5), 9–7087

BMI, Median(Mean), range 25.9 (27.2), 18.5–50.2

ICI duration in months, Median (Mean), range 2.8 (3.9), 0.6–13.8

 Long ICI (ICI duration ≥24 weeks) 16 (20%)

 Short ICI (ICI duration <24 weeks) 63 (80%)

Months lag from Dx to ICI, Median(Mean), range 39.7 (45.9), 10.1–205.9

Treatment Lines

 Pre-ICI (8 missing), Median (Mean), range 4 (4.1), 1–12

 Post-ICI Median (Mean), range 2 (2.9), 1–8

 Total (8 missing), Median(Mean), range 7 (8.1), 4–16
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ICI, immune checkpoint inhibitor; PD-1, programmed cell death protein 1; PD-L1, programmed death-ligand 1; CTLA-4, cytotoxic T-Lymphocyte 
associated protein 4; dx, diagnosis

*
Other histologies: clear cell carcinoma (n=5), endometrioid carcinoma (n=2), low grade serous (n=2), mixed serous and endometrioid (n=1), or 

adenocarcinoma not otherwise specified (NOS) (n=1)
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Table 2:

Regimens after ICI therapy and bevacizumab use (N=79)

Treatment regimens after ICI therapy n (%)

 Platinum-based 37 (47%)

 Pegylated liposomal doxorubicin (PLD) 24 (30%)

 Gemcitabine 18 (23%)

 Taxanes 42 (53%)

 Topotecan/Irinotecan 17 (22%)

 Hormones 6 (8%)

 PARP 10 (13%)

 Pemetrexed 15 (19%)

 Other 23 (29%)

Bevacizumab after ICI therapy

 Yes 47 (59%)

 No 32 (41%)

ICI, immune checkpoint inhibitor; PARP, poly (ADP-ribose) polymerase
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Table 3:

Multivariate overall survival analysis: long vs. short ICI therapy

Variables HR
95% CI

LB
95% CI

UB p

ICI therapy:

 Long (≥24wk) vs. short <24wk) ICI duration 0.55 0.23 1.33 0.19

Platinum status at ICI initiation:

 Sensitive vs. resistant/refractory 0.59 0.26 1.36 0.22

Prior Chemo Lines: (continuous variable) 1.19 1.04 1.36 0.012

ICI, immune checkpoint inhibitor
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