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Background: PI3K pathway activation is common in endometrial cancer. We evaluated the 

safety and efficacy of the dual PI3K/mTOR inhibitor, LY3023414, in patients with advanced 

endometrial cancer harboring activating mutations in the PI3K pathway.

Methods: We conducted a single-arm phase II study of monotherapy LY3023414. Eligible 

patients had advanced endometrial cancer of any grade, prior management with 1–4 cytotoxic 

lines, and PI3K pathway activation prospectively defined as a loss-of-function PTEN alteration or 

activating alteration in PIK3CA, AKT1, PIK3R1, PIK3R2, or MTOR. The primary objective was 

best overall response rate (ORR) per RECIST 1.1.

Results: Twenty-eight patients were treated; histologies included endometroid (39%), 

carcinosarcoma (25%), serous (21%), and mixed (14%). Patients were heavily pretreated, with a 

median of 2 prior cytotoxic lines (range: 1–3). The most common alterations involved PIK3CA 
(68%), PTEN (43%), and PIK3R1 (32%). In the 25 efficacy-evaluable patients, the ORR was 16% 

(90% CI: 7%-100%), and the clinical benefit rate was 28% (90% CI: 16%-100%). Four patients 

had a confirmed partial response, and two responses lasted for >9 months. The median 

progression-free and overall survival were 2.5 months (95% CI: 1.2-3.0) and 9.2 months (95% CI: 

5.0-15.9), respectively. The most common all-grade treatment-related adverse events were anemia 

(71%), hyperglycemia (71%), hypoalbuminemia (68%), and hypophosphatemia (61%). No 

correlation between molecular alterations and response was observed.

Conclusions: In patients with heavily pretreated advanced endometrial cancer prospectively 

selected for tumors with PI3K pathway activating mutations, LY3023414 demonstrated modest 

single-agent activity and a manageable safety profile.

Precis:

We conducted a single-arm phase II study of LY3023414, a dual PI3K/mTOR inhibitor, in patients 

with advanced endometrial cancer who were prospectively selected to have activating PI3K 

pathway mutations. We found LY3023414 was tolerable and had a modest clinical response 

(overall response rate: 16% [90% CI: 7-100%]).
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INTRODUCTION

The incidence and mortality of endometrial cancer are rising at a rate of 1.3% and 1.6% per 

year, respectively. This trend is expected to continue over the next decade, driven largely by 

the growing prevalence of obesity, a strong risk factor for this malignancy.1,2 Despite 

increasing burden of disease, approved therapies for treatment of advanced endometrial 

cancer are limited. With the exception of megestrol acetate for palliative treatment, 

pembrolizumab for treatment mismatch repair deficient (dMMR) previously treated 

endometrial cancer, and combination lenvatinib and pembrolizumab for advanced MMR-

proficient endometrial cancer, there exists a tremendous unmet need,3,4 and novel 

therapeutic strategies that exploit underlying driver molecular alterations are needed.
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Endometrial carcinomas are among the tumor types with the highest frequency of genomic 

activation of the PI3K/mTOR pathway.5–7 Specifically, alterations in PTEN, PIK3CA, and 

PIK3R1 occur in endometrial carcinomas at estimated frequencies of 65%, 50%, and 31%, 

respectively, with variation depending on various cohort factors.8 In addition to genetic 

alterations, PI3K pathway activation is also affected by hyperinsulinemia and increased 

insulin signaling.9 Specifically, increased binding of insulin receptors on endometrial cancer 

cells leads to further PI3K signaling pathway activation and promotion of tumorigenesis.10 

Since the increase in endometrial cancer incidence is closely related to lifestyle factors, such 

as obesity and insulin resistance, strategies to lower insulin signaling and inhibit PI3K 

pathway activation are particularly attractive.

Clinical experience with various PI3K pathway inhibitors in endometrial cancer, including 

pan-class 1 inhibitors and dual PI3K/mTOR inhibitors, have resulted in overall response 

rates (ORR) ranging from 0–6% and medication discontinuation secondary to side effects.
11–13 AKT and mTOR inhibitors have also led to modest results, and trials with these agents 

have had limited retrospective biomarker analysis and/or no prospective biomarker selection 

strategies.14,15 It is noteworthy that the specific pattern of PI3K pathway activation in 

endometrial cancer presents a unique drug development challenge. For example, the high 

rate of PTEN alterations, which preferentially signal through PI3Kβ, suggest that isoform-

selective PI3K inhibitors, which have been successful in the context of PIK3CA-mutant 

breast cancer, are unlikely to be efficacious in this setting.16,17 In addition, intricate feedback 

loops can activate compensatory signaling pathways which may contribute to the lack of 

efficacy of agents that selectively target terminal components of the pathway, such as 

mTOR.18,19 There is evidence suggesting that dual PI3K and mTOR inhibition may more 

potently inhibit the PI3K signaling pathway and provide more efficient pathway blockade.20

LY3023414 is a novel selective inhibitor of class I PI3K isoforms, mTORC1/2, and DNA-

PK (DNA-dependent protein kinase).21 In the first-in-human phase I study of this agent, one 

of the longest treated participants was an endometrial cancer patient with dual activating 

PI3K pathway alterations (PTEN and PIK3R1); this patient achieved a partial response 

lasting >18 months.22 Based on both this experience and preclinical data supporting the use 

of this agent class in this setting, we conducted a single-arm, open-label phase II study of 

LY3023414 monotherapy in patients with advanced endometrial cancer (ClinicalTrials.gov, 

NCT02549989). We utilized a preselection strategy that involved prospective inclusion of 

patients with tumors harboring genomic alterations predicted to activate the PI3K pathway 

and exclusion of concurrent RAS alterations that may confer resistance to PI3K pathway 

targeting agents.

PATIENTS AND METHODS

Study Design

This trial was a single-center, single-arm, open-label phase II study of LY3023414 

monotherapy in patients with advanced endometrial cancer. All patients received 

LY3023414 at the recommended dose of 200 mg orally twice daily, administered without 

interruption on a 21-day cycle. Patients were treated until disease progression, development 

of intolerable toxicity, or withdrawal of consent. Efficacy assessments were performed at 
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baseline, and then every two cycles (approximately every six weeks) until disease 

progression or start of subsequent therapy.

The study protocol was approved by the institutional review board (IRB) at Memorial Sloan 

Kettering Cancer Center (MSK) and was conducted in accordance with the principles of the 

Declaration of Helsinki and Good Clinical Practice guidelines. All patients provided written 

informed consent prior to study enrollment. The study was registered at ClinicalTrials.gov, 

NCT02549989. Patients consented to genomic analysis of their tissue samples through a 

separate MSK IRB-approved protocol (ClinicalTrials.gov, NCT01775072).

Patients

Eligible adult (>18 years) patients included those with advanced endometrial cancer who 

had received at least one but no more than four prior lines of treatment. Adjuvant 

chemotherapy, chemotherapy and radiation, consolidation/maintenance therapy, or 

chemotherapy administered in conjunction with primary radiation as a radiosensitizer were 

counted as systemic therapy. All histologic subtypes of endometrial cancer, including 

carcinosarcoma (MMMT), were eligible. Eligible patients were required to have genomic 

activation of the PI3K pathway as defined as a loss-of-function mutation in PTEN or a 

known activating mutation in PIK3CA, AKT1, PIK3R1, PIK3R2, or MTOR in the tumor. 

Qualifying PTEN alterations included whole or partial gene deletions, frameshift mutations, 

or nonsense mutations; missense mutations in PTEN did not qualify. Patients were excluded 

if their tumor had a known concurrent activating RAS/RAF mutation or a loss-of-function 

alteration in NF1/NF2 predicted to result in MAP kinase pathway activation.23 Patients with 

prior mTOR, AKT, or PI3K inhibitor treatment were excluded. Mutational profiling was 

performed by a CLIA-approved sequencing assay either as standard of care or as part of a 

dedicated genomic profiling study. Other inclusion criteria included Eastern Cooperative 

Oncology Group (ECOG) performance status of 0 or 1, measurable disease according to 

Response Evaluation Criteria in Solid Tumors (RECIST) 1.124, adequate organ function, 

fasting blood glucose ≤135 mg/dL (7.49 mmol/L), and HbA1c ≤7.0%. Patients were 

excluded if they had diabetes that required insulin or more than one non-insulin 

hypoglycemic agent.

Study Endpoints

The primary objective was to assess the activity of LY3023414 in patients with PI3K 

pathway-activated, advanced endometrial cancer as measured by best ORR. The secondary 

objectives included assessment of the clinical benefit rate (CBR), duration of response 

(DOR), progression-free survival (PFS), overall survival (OS), and safety. The CBR was 

defined as the percentage of patients with complete response (CR), partial response (PR), or 

stable disease (SD) lasting ≥12 weeks from the start of treatment. DOR was defined as the 

time from which initial criteria were met for CR or PR (whichever status was recorded first) 

until the first date of documented disease progression. PFS was defined as the duration from 

start of treatment to time of recurrence, progression, or death due to any cause (whichever 

occurred first). OS was defined as the duration from start of treatment until the date of death 

due to any cause.

Rubinstein et al. Page 4

Cancer. Author manuscript; available in PMC 2021 March 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT02549989
http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT01775072


Tumor response was evaluated based on RECIST 1.1 guidelines, with responses requiring 

confirmation.24 Serious and non-serious adverse events (AEs) and treatment-related 

toxicities were graded in accordance with National Cancer Institute Common Terminology 

Criteria for Adverse Events (CTCAE), version 4.03 and collected from time of consent until 

30 days after discontinuation of LY3023414. Dose delays up to 14 days were allowed for 

treatment-related toxicity assessment.

Genomic Analysis

For the purposes of patient eligibility, mutational profiling via either MSK-IMPACT 

(Integrated Mutation Profiling of Actionable Cancer Targets), a targeted DNA sequencing 

panel for somatic mutations in cancer-associated genes25, or another CLIA-certified 

platform was acceptable. Testing was performed on pretreatment archival tumor tissue for 

exploratory analysis of genomic correlates of response. Additionally, serial pre-, on-, and 

post-treatment blood samples were collected for cell-free tumor DNA (cfDNA) analysis. 

Sequencing was performed using a custom, ultra-deep coverage next-generation sequencing 

panel (MSK-ACCESS [Analysis of Circulating cfDNA to Evaluate Somatic Status]) that 

includes exons of 129 cancer-related genes and uses duplex unique molecular identifiers 

(UMIs) and dual index barcodes to minimize background sequencing errors. Consensus 

reads with representation from both strands of the original cfDNA duplex were used for de 

novo variant calling using VarDict (v1.5.1). Mutation calling required at least one collapsed 

read at a known oncogenic cancer hotspot or at least three collapsed reads at non-hotspot 

sites. All samples were sequenced to an average depth of approximately 20,000X coverage. 

Nonsynonymous somatic mutations were identified and quantified as variant allele 

frequencies.

Statistical Design and Analysis

To meet the definition of evaluable for efficacy, patients must have had measurable disease 

present at baseline, received at least one cycle of LY3023414 therapy, and been re-evaluated 

for response. Patients who did not meet these criteria were excluded from efficacy 

assessment and were replaced until a total of 25 efficacy-evaluable patients were enrolled. 

All patients were evaluable for toxicity from the start of their first treatment. Best overall 

response was analyzed as a binary endpoint, defined as complete response (CR) or partial 

response (PR) versus stable disease (SD) and progression of disease (PD). Clinical benefit 

rate (CBR) was defined as complete response (CR) or partial response (PR) or stable disease 

(SD) ≥12 weeks from the start of treatment. A sample size of 25 patients was determined to 

provide 90% power to test the hypothesis that the response rate is promising (defined as 30% 

or higher) against a non-promising rate of 10% or lower. This calculation was based on 

historical data from studies with ineffective agents in a similar patient population, which had 

an ORR<10% and a six-month PFS rate <20%26–29, and used an exact one-sample test for 

binomial proportion, with Type I error of 10%. The point estimates for ORR and CBR along 

with one-sided 90% confidence intervals (CIs) were calculated using exact binomial 

proportions. Median PFS, median OS, and DOR along with two-sided 95% CIs were 

estimated using the Kaplan-Meier method. Patients were censored at their last follow-up 

date. All statistical analyses were performed using SAS version 9.0 or higher. Genomic 

alterations for patients are reported in a binary fashion, and Fisher’s exact test was used to 
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assess the correlation between genomic alterations and response. Cell-free tumor DNA data 

were assessed graphically.

RESULTS

Patient Characteristics

Between September 24, 2015, and October 16, 2018, 28 patients were enrolled and treated. 

Clinical and pathological characteristics are summarized in Table 1. Twelve patients (43%) 

had received one line of prior therapy, 13 patients (46%) had received two lines of prior 

therapy, and three patients (11%) had received three lines of prior therapy. Eleven (39%) 

patients had endometrioid histology, seven (25%) had carcinosarcoma, six (21%) had serous, 

and four (14%) had mixed histology. Twenty-eight patients were included in the toxicity 

assessment. Three patients were excluded from primary efficacy assessment due to 

medication nonadherence at cycle two (n=1), withdrawal of consent prior to cycle 1 

completion (n=1), and treatment intolerance prior to first tumor re-evaluation (n=1). Thus, 

25 patients were included in the final efficacy-evaluable population. At the time of data cut-

off in October 2018, one (4%) patient remained on treatment, 18 (72%) patients 

discontinued treatment because of progression of disease, and six (24%) patients 

discontinued treatment because of AEs.

Safety

Treatment-related AEs were reported in 96% (27/28) of patients (Table 2). The most 

common any-grade treatment-related AEs were anemia (71%), hyperglycemia (71%), 

hypoalbuminemia (68%), and hypophosphatemia (61%). Grade 3/4 treatment-related AEs 

were reported in 54% of patients, with decreased lymphocyte count (36%), 

hypophosphatemia (21%), anemia (18%), hypokalemia (18%), hyperglycemia (14%), and 

hyponatremia (14%) as the most common. Although not formally gradable per CTCAE, 

hyperinsulinemia was observed in 64% of patients.

Treatment-related AEs resulting in dose interruption/reduction occurred in 29% of patients, 

and permanent discontinuation in three patients (7%). The most common AEs leading to 

LY3023414 dose reduction were nausea (n=2), hypokalemia (n=2), liver function 

abnormalities (n=1), and drug reaction (n=1). Two deaths occurred while on study; one 

patient died from sepsis secondary to an Enterococcus faecalis infection, and a second 

patient died from a large retroperitoneal bleed that resulted in cardiac arrest. Both were 

considered unrelated to protocol treatment. There was an additional patient who had a 

prolonged admission and hospital course notable for fever and elevated creatine 

phosphokinase (CPK>3,000). No infectious source was identified, and this was considered 

to be possibly related to the study drug.

Response and Survival

The ORR was 4/25 (16%, 90% CI: 7-100%) (Table 3). Best overall response in the evaluable 

cohort included four patients with PR, ten patients with SD, and 11 patients with PD. The 

CBR was 7/25 (28%, 90% CI: 16-100%). The median PFS was 2.5 months (95% CI: 1.2-3.0 
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months). At the time of data cut-off, there were 16 deaths, and the median OS was 9.24 

months (95% CI: 5.0-15.9 months).

The median DOR was 4.2 months (95% CI: 1.4-9.6 months). However, two of the four 

patients who achieved a confirmed PR remained on therapy for >9 months. Two patients 

with SD also had durable responses; one patient remained on treatment for 11 months, and 

one remained on therapy for >21 months at the time of data cut off.

Genomic Analysis

Overall, the distribution of PI3K pathway alterations was consistent with prior sequencing 

studies in advanced endometrial cancer.8 Sixty-eight percent of patients harbored a PIK3CA 
mutation, 32% had a PIK3R1 mutation, and one patient (4%) had an AKT1 mutation only. 

To explore the molecular correlates of response to dual PI3K/mTOR inhibition in PI3K-

altered endometrial cancer, next-generation sequencing results were interrogated for 24/28 

patients (Figure 1). There was no pattern of response by histology identified in the four 

patients with confirmed PR [serous (n=2) and grade 1 endometrioid (n=1)]. Additionally, no 

consistent pattern of genomic alterations was observed in the four patients with confirmed 

PR. Among these patients, two harbored concurrent PTEN/PIK3R1 alterations, and two had 

PIK3CA mutations. One of the responding PIK3CA-mutant patients had a concurrent 

ERBB2 amplification, while one responder had a hotspot FGFR3 mutation and two 

responders had concurrent TP53 mutations. Only one patient with an AKT1 mutation was 

enrolled (AKT1 [E17K]), and this patient achieved PD as their best response. There was no 

clear association between tumor mutational burden (TMB) and treatment outcome. Of note, 

only three patients’ tumors were identified as microsatellite instability-high (MSI-H), 

including one responder and two non-responders. Consistent with protocol eligibility, no 

patients with concurrent KRAS, BRAF, NF1, or NF2 alterations were identified on central 

analysis.

Among patients who achieved clinical benefit, and based on sample availability, paired 

cfDNA genomic analysis was performed on samples obtained at baseline (pretreatment) and 

upon disease progression or the most recently acquired time point (post-treatment) to 

evaluate potential mechanisms of acquired resistance. This analysis included three patients 

who achieved PR as well as two patients who had sustained SD, one of whom was still on 

treatment at the time of data cut-off. One patient with PR had only one cfDNA collection 

and was excluded from the analysis. The emergence of oncogenic mutations was observed in 

post-treatment time points, although no consistent post-treatment acquired resistance 

alterations were identified among the five patients (Figure 2 and Supplemental Table 1).

DISCUSSION

In this signal-seeking study, LY3023414, a dual PI3K/mTOR inhibitor, was evaluated in 

advanced endometrial cancers harboring PI3K pathway alteration. LY3023414 also inhibits 

DNA-PK, a member of the PIKK superfamily that mediates AKT phosphorylation and 

activation and detection and repair of DNA double-strand breaks via the non-homologous 

end-joining pathway. Over-activation of DNA-PK in cancers can result in resistance to 

anticancer therapy.30 Inhibition of DNA-PK is a promising anticancer target30, and this 
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additional activity rendered LY3023414 highly attractive to investigate in advanced 

endometrial cancer.

The RAS/RAF pathway, which is activated through mutations in KRAS, NRAS, and BRAF 

as well as through receptor tyrosine kinase activation, can promote increased proliferation 

and metastasis. Activation of this pathway has been implicated in resistance to PI3K-

targeting agents, and activating mutations in KRAS (identified in 10–30% of endometrial 

cancers) have been shown to be predictive of resistance to PI3K inhibitors.31,32 Hence, 

patients with a concurrent activating RAS/RAF mutation or loss-of-function alteration in 

associated NF1/NF2 were excluded from this study.

Despite prospective selection of patients with genomic alterations predicted to activate the 

PI3K pathway and exclusion of patients with known concurrent MAPK pathway activating 

alterations, LY3023414 showed only modest monotherapy efficacy in patients with heavily 

pretreated endometrial cancer across histologic subtypes. Our data provide further evidence 

that baseline clinical characteristics and individual genomic biomarkers are still limited in 

their ability to reliably predict response to PI3K pathway inhibitors in endometrial cancer. 

These results also further illustrate the broader challenge of implementing clinical strategies 

to successfully target this pathway.

Despite the overall disappointing results, the CBR of 24% achieved in this study compares 

somewhat favorably to recent studies of the other PI3K pathway inhibitors in endometrial 

cancer. Specifically, a recent phase II study of BKM-120, a pan-class 1 PI3K inhibitor, in 

advanced endometrial cancer showed an ORR of 0% and excessive toxicity that necessitated 

a recruitment hold and dose reduction; 21% of patients discontinued BKM120 for toxicity.11 

Similarly, studies of apitolisib (a dual PI3K/mTOR inhibitor) and pilaralisib (a pan-class 1 

PI3K inhibitor) in advanced endometrial cancer both failed to meet their primary efficacy 

endpoints (6% ORR in both studies).12,13 While neither of these studies required PI3K 

pathway alteration for enrollment, it is noteworthy that all responders (n=3) in the apitolisib 

study and all responders (n=4) in the pilaralisib study harbored at least one PI3K pathway 

activating alteration. Similar to our findings, the responding patients in these studies 

harbored mixed cell type or serous histology. Separately, a phase II trial of the dual PI3K/

mTOR inhibitor gedatolisib that stratified patients by stathmin (a hypothesized marker of 

PI3K activation) resulted in an ORR of 16% and a CBR of 53% in the stathmin-low arm (vs. 

CBR of 26% in the stathmin-high arm); however, nausea, mucositis, anorexia, diarrhea, and 

fatigue were common, requiring dose delays (45%) and dose reductions (60%).33

In mouse models, including patient-derived xenograft models of advanced endometrial 

cancer, treatment with multiple PI3K inhibitors has been shown to result in insulin feedback, 

ultimately leading to hyperglycemia and hyperinsulinemia.19 This systemic glucose-insulin 

feedback is sufficient to reactivate PI3K signaling, even in the presence of PI3K inhibitors.19 

Consistent with this observation, we observed hyperinsulinemia in 64% of patients treated in 

our study. It is important to underscore that in these models, strong suppression of the 

insulin feedback loop had the potential to increase PI3K inhibitor efficacy.19 Thus, 

combining PI3K pathway inhibitors with interventions that lower circulating insulin may be 

a promising strategy to improve efficacy in patients. Indeed, data from mouse studies 
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suggest both a ketogenic diet and sodium-glucose cotransporter 2 (SGLT2) inhibitors may 

be able to circumvent the glucose-insulin feedback induced by PI3K inhibitors.19

Such a combined approach is particularly relevant to endometrial cancer given the very high 

rate of PI3K pathway alterations and the strong link between insulin resistance and 

hyperglycemia and development of endometrial cancer.34,35 Even without PI3K pathway 

inhibition, endometrial cancer patients often have underlying dysregulation of insulin 

signaling. This dysregulation has been implicated in the development of endometrial cancer 

and in the development of metabolic syndrome, insulin resistance, and hyperglycemia.

In summary, despite a precision selection strategy in patients with advanced and heavily 

pretreated endometrial cancer, LY3023414 treatment resulted in only a modest clinical 

response. To enhance efficacy, future studies evaluating the combination PI3K pathway 

inhibitors with a ketogenic diet or SGLT2 inhibitors in PI3K pathway altered endometrial 

carcinomas and carcinosarcomas are warranted and planned.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Integrated clinical and genomic analysis.
The waterfall plot shows the greatest percentage change from baseline in the target lesion as 

assessed per RECIST 1.1 criteria in all patients. Tumor histology and grade at diagnosis is 

indicated in the legend. The oncoprint shows (top to bottom): tumor mutational burden 

(TMB) measured in mutations per megabase (mutations/Mb), microsatellite instability 

(MSI) status, and top somatic non-synonymous mutations observed across the cohort.
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Figure 2. Genomic alterations in cell-free DNA (cfDNA) of responders.
Allele frequencies (AF) of non-synonymous somatic mutations detected in the cfDNA at 

pre-treatment (pre-tx) and post-treatment (post-tx) for five patients who had a clinical 

response.
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Table 1.

Patient baseline characteristics

Characteristic All Patients (n=28)

Median age, years (range) 65 (36–82)

 <65 years (%) 46%

 >65 years (%) 54%

ECOG Performance Score, n (%)

 0 13 (46%)

 1 15 (54%)

Race, n (%)

 White 26 (93%)

 African American 1 (3%)

 Asian 1 (3%)

Histology, n (%)

 Endometrioid Grade 1 3 (11%)

 Endometrioid Grade 2 2 (7%)

 Endometrioid Grade 3 6 (21%)

 Serous 6 (21%)

 Carcinosarcoma 7 (25%)

 Mixed Histology 4 (14%)

FIGO Stage at Initial Diagnosis, n (%)

 Stage I 13 (46%)

 Stage II 1 (4%)

 Stage III 7 (25%)

 Stage IV 7 (25%)

No. Prior Chemotherapy Regimens, n (%)

 1 12 (43%)

 2 13 (46%)

 3 3 (11%)

FIGO: Federation of Gynecology and Obstetrics
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Table 2.

Treatment-related adverse events

Adverse Event All Grades, N=28,n (%)* Grade 3/4, N=28,n (%)

Anemia 20 (71) 5 (18)

Hyperglycemia 20 (71) 4 (14)

Hypoalbuminemia 19 (68) 1 (4)

Hypophosphatemia 17 (61) 6 (21)

Increased alanine aminotransferase 16 (57) 1 (4)

Decreased white blood cells 15 (54) 2 (7)

Hypomagnesemia 14 (50) 0

Decreased platelets 13 (46) 3 (11)

Increased alkaline phosphatase 12 (43) 1 (4)

Increased aspartate aminotransferase 11 (39) 1 (4)

Decreased lymphocytes 11 (39) 10 (36)

Nausea 11 (39) 2 (7)

Hypocalcemia 9 (32) 2 (7)

Hypokalemia 9 (32) 5 (18)

Constipation 8 (29) 0

Hyponatremia 8 (29) 4 (14)

Increased creatinine 6 (21) 0

Fatigue 6 (21) 0

*
All-grade adverse events occurring in ≥20% of patients
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Table 3.

Treatment efficacy and clinical response

Efficacy Measure Point Estimate Confidence Interval (CI)

Best Overall Response (n)

 Complete Response 0 N/A

 Partial Response 4 N/A

 Stable Disease 10 N/A

 Progressive Disease 11 N/A

 Not Evaluable 3 N/A

Overall Response Rate 4/25 (16%) 90% CI: 7-100%

Clinical Benefit Rate at 12 Weeks 7/25 (28%) 90% CI: 16-100%

Progression-Free Survival 2.5 months 95% CI: 1.2-3.0 months

Overall Survival 9.2 months 95% CI: 5.0-15.9 months

Duration of Response 4.2 months 95% CI: 1.4-9.6 months
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