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Abstract

Background—High-grade serous ovarian carcinoma (HGSOC) is characterized by 7P53
mutations, DNA repair defects, and genomic instability. We hypothesized that prexasertib, a cell
cycle checkpoint kinase 1 and 2 inhibitor, would be active in BRCA wild-type HGSOC.
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Methods—In this open label, single centre, two-stage proof-of-concept phase 2 study, women
aged 18 years or older with measurable, recurrent high-grade serous or high-grade endometrioid
ovarian carcinoma were enrolled. All patients must have had either a negative family history of
hereditary breast and ovarian cancer or known BRCA wild-type for BRCA wild-type cohort. Other
key eligibility criteria were an Eastern Cooperative Oncology Group performance status of 0 or 1
or 2, and adequate haematological, renal, and hepatic function. Patients received intravenous
prexasertib 105mg/m?2 once every 2 weeks until disease progression, unacceptable toxicity or
patient withdrawal of consent. The primary endpoint was investigator-assessed tumour response
per protocol based on Response Evaluation Criteria in Solid Tumors, version 1-1 in evaluable
patients. The final analysis of this cohort is reported here. This ongoing trial is registered with
ClinicalTrials.gov (NCT02203513) and enrolling the patients of BRCA mutation cohort.

Findings—Between January 2015 and November 2016, 28 women (median age 64-year-old
[IQR 58-69-5], with median 5 prior systemic therapies [IQR 2-5-5]) were enrolled and received at
least one dose of prexasertib. Eight of 24 evaluable patients had a partial response (PR; 33%, 95%
Cl: 16-55) and 50% had a GCIG CA125 response. The RR in the intention-to-treat population was
29% (8/28, 95% CI: 13-49). The common (>10%) grade 3 or 4 treatment-emergent adverse events
were neutropenia (26 [93%] patients), thrombocytopenia (seven [25%] patients), and anaemia
(three [11%)] patients). Grade 4 neutropenia occurred in 22 (79%) patients after the first dose and
was transient < 7 days (median 6 days [IQR 4-8]) without growth factor support; the incidence of
febrile neutropenia was 7% (2/28).

Interpretation—We demonstrate clinical activity of prexasertib in BRCA wild-type HGSOC,
especially patients with platinum-resistant or refractory ovarian cancer. These results warrant
further development for this unmet patient need.

Funding—Intramural Research Program of the National Institutes of Health, National Cancer
Institute, Center for Cancer Research, USA.
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INTRODUCTION

High-grade serous ovarian carcinoma (HGSOC) is the most lethal gynecologic malignancy
in the United States.? The majority of patients with HGSOC experience relapse at some
point in time despite responses to initial cytoreductive surgery and platinum-based
chemotherapy, then ultimately develop platinum resistance.? The prognosis for these patients
remains poor and novel therapeutic strategies are needed.?

HGSOC is characterized by a high frequency of 7P53 mutations, which disrupt control over
the G1/S checkpoint, leaving cells reliant on cell cycle checkpoint-mediated G2/M arrest for
DNA repair.3 Cell cycle checkpoint kinases 1 and 2 (CHK1 and CHK2) are crucial
components of DNA damage response pathways and are activated by ATR and ATM in
response to DNA replication stress or DNA damage.* CHK1 phosphorylates and inhibits its
substrates, phosphatases CDC25C and CDC25A, leading to arrest at the G2/M checkpoint.
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56 Cell cycle arrest is required to allow repair of DNA damage and to address stalled
replication forks; collapse into double stranded DNA breaks occurs in the absence of
stabilization of stalled replication forks.” Therefore, CHK1 and CHK2 are reasonable targets
to drive tumor cell death in HGSOC.8

Prexasertib mesylate monohydrate (prexasertib; LY2606368) is a selective ATP competitive
small molecule inhibitor of CHK1 and CHK2.° It blocks autophosphorylation and
subsequent activation of the CHK proteins, which regulate the activity of CDC25
phosphatases and cyclin-dependent kinases.? Single agent prexasertib treatment induced
DNA damage and apoptosis in preclinical studies'®, and potential anticancer activity was
observed in patients with solid tumors in phase 1 clinical trial.}1 We conducted a proof-of-
concept phase 2 single arm study of prexasertib in two cohorts to separately examine the
role of replication stress and DNA homologous recombination (HR) repair dysfunction in
the background of deleterious germline BRCA mutation-associated HGSOC and in BRCA
wild-type HGSOC. In this study, we report the activity of prexasertib monotherapy in
recurrent HGSOC patients without germline BRCA mutation.

METHODS

Study design and participants

Procedures

This study was designed as a signal-seeking study with three independent cohorts, triple
negative breast cancer, germline BRCA-mutated and BRCA wild-type ovarian cancer. This
report describes the BRCA wild-type ovarian cancer cohort. Eligible patients were age = 18
years and had recurrent sporadic high-grade serous or high-grade endometrioid ovarian
carcinoma, either absence of deleterious germline BRCA mutation upon testing or a negative
family history of hereditary breast ovarian cancer syndrome (appendix p 5). Other histologic
types of ovarian cancer were not eligible. Patients must have had measurable disease by
Response Evaluation Criteria In Solid Tumors (RECIST) v1-1 and disease amenable to safe
percutaneous biopsy (appendix p 1). There were no restrictions on the number of prior
treatment regimens. Other inclusion criteria included radiological progression after one or
more lines of therapy, an Eastern Cooperative Oncology Group performance status 0-2, and
adequate organ and marrow function, defined as hemoglobin = 100 g/L, absolute neutrophil
count = 1.5 x109 per L, platelet count = 100 x10° per L, total bilirubin < 1.5 x the upper
limit of normal (ULN), alanine aminotransferase and aspartate aminotransferase < 3 x ULN,
and serum creatinine < 1-5 x ULN or measured glomerular filtration rate = 45 mL/min per
1-73 m? (appendix p 5). Study exclusion criteria included concurrent anticancer therapy or
any investigational anticancer therapy < 4 weeks before first doses of prexasertib, prior
prexasertib or other cell cycle checkpoint kinase inhibitors and central nervous system
metastases within 1 year of enrollment (appendix p 1). All patients provided written
informed consent before enrollment. The trial was approved by the Institutional Review
Board of the Center for Cancer Research, National Cancer Institute, USA.

Eligible patients received intravenous prexasertib monotherapy at 105 mg/m? every two
weeks in 4-week cycles. Blood counts were repeated on cycle 1 day 8 to check absolute
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neutrophil count nadir. 11 Laboratory assessments (including haematology, fasting serum
chemistry, and urinalysis) and electrocardiogram were done within 24 hours before each
study drug administration during cycle 1 then every 4-week cycle. Clinical response was
assessed by the investigator every two cycles by computed tomography (CT) imaging using
RECISTv1-1 criteria. Serum CA125 response was investigated every cycle as a post-hoc
exploratory end point and was defined as a 50% reduction during treatment with
confirmation after 4 weeks according to GCIG criteria.12 Patients were evaluated for toxicity
per Common Terminology Criteria for Adverse Events version (CTCAE) v4-0. Events of
temporary (< 7 days) neutropenia without fever (grade 3 or 4) did not require dose reduction
or discontinuation of treatment. Grade 3 or 4 thrombocytopenia > 7 days or any
thrombocytopenia requiring platelet transfusion for bleeding resulted in dose reduction to 80
mg/m? every two weeks. Study treatment was discontinued for progression of disease,
intercurrent illness, adverse events not recovering to < grade 1 within a 3-week period, or
patient withdrawal of consent (appendix p 1).

For correlative studies, we collected pretreatment fresh frozen core biopsies and paired
blood samples (at baseline and on cycle 1 day 15; appendix p 1). Mutations in DNA repair
genes were identified by targeted sequencing of tumor DNA using BROCA-HR (appendix p
1).13 CNV analysis for CCNE1 was performed using three TagMan® minor groove binder
(MGB) probes (appendix p 1).1415 CNV analysis for CCND1 was performed with three
MGB probes (appendix p 1).1> RNA sequencing was performed using a HiSeq3000
sequencing system (lllumina, San Diego, CA, USA) at the Center for Cancer Research
sequencing facility, National Cancer Institute (appendix p 2). RNA-Seq data on normal
ovary tissues were obtained from the Genotype-Tissue Expression project (GTEX project,
NIH) on 08/29/2017 (appendix p 2). Immunohistochemistry was used to examine expression
of CCNEL1 (anti-CCNEZ1, 1:100 dilution; Abcam, Cambridge, MA, USA) using standard
procedures (appendix p 2). Epithelial cell adhesion molecule (EpCAM)-positive CTCs were
detected using magnetic pre-enrichment and multiparameter flow cytometry (appendix p 2)
as described.16

The primary objective was response rate (RR) by RECISTv1-1 per protocol in the evaluable
patients who had undergone CT imaging at baseline and at least one protocol-specified
follow-up timepoint. RR for the intention-to-treat population was also reported. Secondary
objectives included safety and toxicity evaluation, graded according to the CTCAEv4-0, and
progression-free survival (PFS; defined as time from on-study date until the first
documented disease progression according to RECIST or death resulting from any cause).
Prespecified exploratory objectives were to investigate potential predictive biomarkers
(appendix p 1).

Statistical analysis

The study was conducted using Simon’s optimal two-stage phase 2 design to rule out a 5%
RR in favor of a 25% RR, with a=0-10 and p=0-10 (http://cancer.unc.edu/biostatistics/
program/ivanova/SimonsTwoStageDesign.aspx, last accessed on October 24, 2017). These
parameters were chosen for this single arm, signal-seeking study in order to minimize the

Lancet Oncol. Author manuscript; available in PMC 2020 July 17.


http://cancer.unc.edu/biostatistics/program/ivanova/SimonsTwoStageDesign.aspx
http://cancer.unc.edu/biostatistics/program/ivanova/SimonsTwoStageDesign.aspx

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Leeetal.

Page 5

number of women exposed to a potentially inactive agent and to target a sufficiently high RR
to support moving into a definitive trial should this trial be positive. The null hypothesis of
5% was selected to accommodate the inclusion of heavily pretreated patients based on
previous study findings, e.g. the GOG126-series. A response in 1 of the first 9 patients
sufficed to move to the second stage of accrual, adding another 15 patients. The regimen
would be considered sufficiently interesting if > 3/24 patients had a complete response or
partial response (PR). The probability of early termination was 63-0% under the null
hypothesis. PFS was estimated using the Kaplan-Meier method beginning at the on-study
date and continuing until progression or death without progression; patients who have not
progressed had their follow-up censored at July 1, 2017 for this evaluation. Safety evaluation
was based on all enrolled patients. Patients considered non-evaluable had either no post-
baseline CT scan or discontinued after less than 8 weeks without documented progression.
All statistical tests for correlative studies analysis utilized a two-sided significance level
0-05. This ongoing trial is registered with ClinicalTrials.gov (NCT02203513).

Role of the funding source

RESULTS

The funder of the study had no role in study design, data collection, data analysis, or
reporting of this trial. IML, ECK, JN, JT and ES had full access to the raw data. The
corresponding author (JML) had final responsibility for the decision to submit for
publication.

Patient characteristics

Between January 20, 2015 and November 2, 2016, 28 women were enrolled and received at
least one dose of prexasertib (Figure 1); four patients were receiving treatment at data cutoff
(July 1, 2017), at >16-5 months continuous treatment. Table 1 shows baseline patient
characteristics. The majority of patient (22/28 [79%]) had platinum-resistant or -refractory
ovarian cancer.

Clinical outcomes

Change from baseline in tumor size and duration on study are shown in Figures 2 and 3.
Four of 28 patients were not evaluable for RECIST response. They did not undergo the first
restaging scans and were removed from study due to intercurrent illness after the first dose
of treatment (one patient), and patient’s withdrawal of consent after 1 or 2 doses due to
travel inconvenience (three patients). For all 24 evaluable patients, the median treatment
duration was 7-4 months (IQR: 2-:1-9-7 months). Eight of 24 evaluable patients attained a PR
(33%, 95% CI: 16-55) with a median duration on treatment of 11.4 months (IQR: 8:5
months to undefined; treatment still ongoing at 12-5, 13-5 and 16:5 months), all identified at
first tumor reassessment. The RR of the 28 intention-to-treat population was 29% (8/28,
95% ClI: 13-49). Eleven of 19 (58%) patients with platinum-resistant or -refractory disease
had either PR (6/19 [32%, 95% CI: 13-57]) with a median duration on treatment not reached
(IQR: 7-5 months to undefined; treatment still ongoing at 12-5, 13-5 and 16-5 months) or
disease stabilization lasting at least 6 months (SD; 5/19 [26%, 95% CI: 9-51]) with a
median duration on treatment of 9-5 months (IQR: 8:5-9-8 months). Median potential
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follow-up was 16-7 months (IQR: 13-26-3 months). The median PFS was 7-4 months (95%
Cl: 2:1-9-4 months; IQR 2.1 —9.4 months) supplementary Figure S1). For PFS events, 19
had a progression event and one had death on study due to tumour progression. Eleven of 12
patients with a GCIG CA125 response also demonstrated a PR (eight patients) or SD > 6
months (three patients; Figure 2B).

All treated patients had at least one any grade treatment-emergent adverse event (TEAE),
summarized in Table 2. The most frequently observed toxicity was grade 4 neutropenia
(22/28 [79%]); the nadir occurred consistently, approximately 1 week after each dose, and
was transient < 7 days (median 6 days [IQR 4-8]). Granulocyte colony-stimulating factor
(G-CSF) was administered prophylactically in 79% (22/28) of patients to avoid treatment
delays or dose reduction. Two patients (7%) had dose reduction due to recurrent grade 4
neutropenia > 7 days on cycle 4 despite use of filgrastim (one), and recurrent grade 3 anemia
on cycle 6 refractory to blood transfusion (one; appendix p 2). Two patients had treatment-
related serious adverse events of febrile neutropenia; no deaths or discontinuations occurred
as a result of febrile neutropenia. No discontinuation was reported due to TEAEs. The
serious adverse events regardless of relationship to study treatment included abdominal pain
(four [14%] patients), dehydration (two [7%] patients), urinary tract infection (two [7%]
patients), deep vein thrombosis (one [4%] patient), pulmonary embolism (one [4%] patient)
and diarrhea associated with E. coli 0157 infection (one [4%)] patient). One patient
experienced seizure-like activity for 45 seconds shortly after optional second research
biopsy, approximately 20 hours following prexasertib infusion. Brain MRI showed no
anatomical abnormality and no epileptiform activity was observed on electroencephalogram.
This event was considered unrelated to the study drug by the investigators, likely associated
with conscious sedation, fasting and pain medications during and after biopsy. She tolerated
subsequent treatment with prexasertib without events until progression. One death occurred
on the study due to tumour progression.

Mutational analysis

Exploratory analysis of the BROCA-HR panel was performed to correlate a potential HR
deficiency (HRD) with clinical response to prexasertib (appendix p 3). There was no clear
association between clinical response and HRD status (supplementary Table S2).

CCNEZ1 amplification and/or overexpression

CCNEZ1 copy number alterations and mRNA expression analyses were performed on
pretreatment core biopsy samples from 24 evaluable patients (Figure 3 and supplementary
Figure S2A). CCNE1 IHC was performed on the 12 pretreatment tissue samples available
(Figure 3). The calculated median log2 CPM value of normal ovarian tissues was —0-035 for
CCNEL1. 12 of 19 (63%) patients with CCNEZ amplification or CCNE1 mRNA
upregulation/protein overexpression had PFS = 6 months on study. Four of 8 PRs (50%) had
both CCNE1 amplification or copy number gain and CCNE1 mRNA upregulation. CCNE1
mRNA upregulation without CCNEI amplification was observed in 58% (14/24) of cases
and five patients had both CCNVEI amplification and mRNA upregulation (supplementary
Figure S3).
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CCND1 amplification

CCND1 copy number alterations analysis was performed on 24 evaluable patients’ baseline
tumor samples and there was no association with clinical response (supplementary Figure
S2B).

Circulating Tumor Cells

23 of 24 evaluable patients had baseline CTCs and 22 of them had paired CTCs. No
associations were observed between baseline and change of CTCs with clinical outcomes
(supplementary Figure S4).

DISCUSSION

The findings of this signal-seeking phase 2 study showed that prexasertib monotherapy
yielded notable and durable anti-tumour activity in recurrent BRCA wild-type HGSOC
patients. We embarked upon a two-step, single arm study targeting a RR of 25% compared
to a baseline RR estimated at 5%, recognizing that this population of patients could be
heavily pretreated and enriched in women with platinum-resistant disease. The protocol-
defined primary objective was met, with 33% of patients achieving a PR. We hypothesized
that prexasertib would be active in HGSOC without HR dysfunction; this was in part due to
the recognized upregulation/amplification of cyclins E and D.22 Examination of biopsies
taken prior to initiation of therapy showed two thirds of women with CCNEZ1-overexpressing
tumours had clinical benefit. These data suggest that prexasertib may be an important new
agent for platinum-resistant recurrent ovarian carcinoma and that further studies of CCNE1
expression and treatment outcome are needed.

Platinum resistance is associated with a poor prognosis for women with ovarian carcinoma
and almost all patients with recurrent disease ultimately develop platinum resistance.2-17
Although combination chemotherapy with bevacizumab has shown benefit over single-agent
chemotherapy, the use of cytotoxic chemotherapy or targeted agent alone has yielded
disappointing results, with reported median PFS of 3-4 months and median overall survival
of about 12 months in most phase 3 trials.1” In the present study, patients were heavily
pretreated, 75% had received = 3 prior regimens. Notably, approximately 60% of patients
with platinum-resistant or-refractory disease had clinical benefit from prexasertib, by
prolonged SD = 6 months or PR, demonstrating greater than anticipated single agent
activity.1” Further examination of this promising agent is warranted.

TP53 mutation is the most well-characterized example of clinical synthetic lethality with
cell cycle checkpoint inhibition.18 HGSOC is characterized by a high degree of replication
stress that leads to inappropriate replication origin licensing or firing. This results in stalled
replication forks and subsequent double stranded DNA breaks.1® CHK1 plays
complementary roles in restricting the initiation of replication origins by inhibiting CDK2,
which when activated, promotes replication.1® CHK1 inhibitors augment ongoing replication
stress by effectively promoting replication origin firing, resulting in more fork stalling and
DNA breaks.2% An ongoing challenge is to identify tumours that have reached near-critical
levels of replication stress and are likely susceptible to treatment with prexasertib.
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CCNE1 is amplified in approximately 20% of primary HGSOCSs and associated with
chemotherapy resistance.3 Amplified cyclin E is also a known oncogenic driver of
unchecked replication, which causes replicative stress and genomic instability.321.22 Qur
post-hoc analysis uncovered most patients with CCNEZ amplification or overexpression had
proficient HR. Ovarian tumours with CCNEI amplification is described to have high levels
of HR proficiency as HR may be necessary for the survival of cyclin E-overexpressing cells.
21.22 Ccyclin E1 is required for activation of CDK?2; its overexpression induces DNA damage
and replication stress that activates HR repair and may increase sensitivity to CHK1
inhibition.323 Qur correlative findings should be interpreted with caution as hypothesis-
generating given the small number of samples. However, further therapeutic options for
cyclin E1-amplified or overexpressed HGSOC is needed.

Earlier clinical trials with CHK1 inhibitors focused on the chemopotentiation potential using
combination studies with DNA damaging agents, as no single-agent activity had been
observed.20 Although phase 1 trials demonstrated that CHK1 inhibitors could be safely
combined with chemotherapy, phase 2 studies failed to meet their primary efficacy
endpoints.# Other cell cycle checkpoint inhibitors, such as those targeting WEE1, ATR, and
ATM, are now in clinical investigation with a variety of chemotherapies, and as
monotherapies.* A phase 1 study of AZD1775, WEE-1 inhibitor, monotherapy enrolled 24
patients, nine of whom had BRCAI or BRCAZ mutation.23 Two of nine BRCA mutated
patients (squamous cell cancer of the base of the tongue and HGSOC) attained PR.23
AZD1775 was also tested in combination with chemotherapies in ovarian cancer. AZD1775
and carboplatin demonstrated a median PFS of 5-3 months (2:3-9) in 21 evaluable patients
with platinum-refractory or- resistant recurrent, 7P53-mutated ovarian carcinoma.2* The
selected dose of AZD1775 has been 225 mg twice daily for five total doses per cycle in
order to abrogate toxicity seen with continuous dosing, notably neutropenia,
thrombocytopenia, and gastrointestinal toxicity.24

There are limited data on safety and anti-tumour activity of cell cycle checkpoint inhibitors.
420 Our frequency of transient grade 4 neutropenia was similar to the previous phase 1
prexasertib studyl® although less frequent dose reduction was required due to prophylactic
use of G-CSF. The duration of the neutropenia was brief, and growth factor was able to
maintain the biweekly treatment schedule. The degree of dose-responsiveness of clinical
activity is unknown. Other CHK inhibitors, AZD7762 (CHK1/CHK?2 inhibitor) or MK8776
(CHKZ1 inhibitor) have been associated with cardiotoxicity, including myocardial infarction
and significant QTc changes2°26, which were not observed in our patients, although grade 4
neutropenia was less frequent than prexasertib. The frequency of neutropenia we observed is
not unprecedented in this patient population.?’ Early studies of paclitaxel in ovarian
carcinoma identified neutropenia as the most common dose limiting toxicity.27:28 We
demonstrated a higher RR to paclitaxel at a dose of 250 mg/m2, requiring growth factor
support due to the frequency of grade 3 and 4 neutropenia.2’~2° The doses and schedules
used today in ovarian carcinoma were chosen in large part to minimize growth factor
supplementation requirements; similar studies may be useful to further understand
prexasertib.
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Limitations of our study include its small pilot phase 2 trial size, the lack of a comparator
arm, and the inability to evaluate 4 patients of the full intention-to-treat population. There
were no data on prexasertib in ovarian carcinoma and little data in solid tumours at the time
this trial was designed. A pilot study of limited sized cohorts was selected for signal-seeking
and preliminary biomarker exploration. Inclusion of a control arm randomization in a
subsequent study will allow greater confidence in the RR and PFS estimates for prexasertib.
The severity of the neutropenia, 80% grade 4, was countered by its brevity, rare febrile
events, and ready response to growth factor support. Similar observations were made during
the early development of paclitaxel as dose and schedules were being defined.2”:2% There,
the marrow toxicity of the standard and dose intense three-weekly schedules has been offset
by the lower dose weekly schedule. Further exploration of prexasertib dose and schedule
could be considered. Nine of the 28 patients had prior exposure to PARP inhibitor (PARPI)
therapy, an unusual frequency for a group of women without BRCA mutation. These
patients were referred after participation in an olaparib-containing study within our group3°
or other PARPI clinical trials of which many were available and enrolling women without
identified BRCA mutation. There are no defined cumulative toxicities of the PARPI class of
agents, thus we do not believe that this prior exposure contributed to prexasertib toxicity.

In conclusion, we demonstrated prexasertib monotherapy is tolerable and clinically active in
heavily pretreated BRCA wild-type recurrent HGSOC. This activity may be associated with
tumour CCNE1 amplification and/or overexpression, requiring prospective validation. An
ongoing phase 2 study of prexasertib in BRCA-mutated ovarian carcinoma cohort, accruing
now in second stage, will provide insight into the possible clinical synergy of prexasertib in
germline BRCA mutation setting. Those results will be reported separately as an
independent cohort. The encouraging anti-tumour activity observed in platinum-resistant or -
refractory ovarian carcinoma patients warrants further development in a randomized trial
that also considers assessment of patient reported outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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RESEARCH IN CONTEXT
Evidence before this study

We searched PubMed and the databases of the American Society of Clinical Oncology,
European Society for Medical Oncology, and the Society of Gynecologic Oncology to
identify all studies that included a cell cycle checkpoint kinase inhibitor, focusing on
studies that included efficacy and safety as either a primary or secondary endpoint. We
searched the studies published between July 1, 2014, and July 1, 2017, that included the
search terms “cell cycle checkpoint inhibitor”, “prexasertib”, “LY2606368”, or
“PF477736, AZD7762, MK-8776, GDC-0425", “monotherapy”, “single agent” AND
“ovarian cancer”, or “gynecologic cancer”. Our search identified several ongoing studies
of single agent of the cell cycle checkpoint kinase inhibitor, most of which are early
phase clinical trials without long-term follow-up (> 1 year) for activity and safety data.
No studies have reported durable clinical activity and safety of the monotherapy for
ovarian cancer patients treated with prexasertib.

Added value of this study

To our knowledge, the present study provides the first prospective phase 2 trial results
supporting the cell cycle checkpoint kinases 1 and 2 inhibitor, prexasertib in BRCA wild-
type recurrent ovarian carcinoma. Post-hoc analysis in the population of patients with
CCNE1 amplified and/or overexpressed tumors suggest potential activity of prexasertib
in this population.

Implications of all of the available evidence

Our results support future investigation of prexasertib in diseases with high prevalence of
replication stress, particularly in patients with BRCA wild-type recurrent platinum-
resistant HGSOC, a clinical unmet need.
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28 patients included in phase 2
study with measurable disease
Platinum-resistant disease (n=21)
Platinum-refractory disease (n=1)
Platinum-sensitive disease (n=6)

Not evaluable (4) due to
intercurrent iliness after the first
dose of treatment (n=1), and
protocol withdrawal after 1 or 2
doses (n=3) before 1st evaluation

24 patients with evaluable disease
Platinum-resistant disease (n=18)
Platinum-refractory disease (n=1)
Platinum-sensitive disease (n=5)

Figure 1.
Consort diagram.
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Figure 2. Clinical benefit
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(A) Duration on treatment of 28 enrolled patients. Blue: platinum-sensitive; grey: platinum-
resistant; yellow: platinum-refractory disease. The red dot indicates PR and red arrows
indicate ongoing treatment at data lock.

(B) Baseline and serial CA125 measurements from 24 evaluable patients. Blue: platinum-
sensitive; grey: platinum-resistant; yellow: platinum-refractory disease. Patients with PR by
RECIST v1-1 criteria are marked as a red square. Red cross indicates those receiving drug at

data lock.
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Best response (%)
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o
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Study ID 10 14 36 48 7 42 5 46 6 24 35 38 33 23 47 28 17 41 4 31 1 37 40 29

CCNE1 protein
overexpression

No. of prior lines 2 5 5 2 5 1 2 3 5 5 6 3 5 6 3 4 4 5 2 13 1 6 5 4
of therapy

PFS (months) 2 2 2 2 2 95 2 2 8 4 85 3 16 4 75 10 13 35 9 75 9 13.5 125 165
Mutations in I I I

DDR genes
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Figure 3. Integrated treatment outcome and mutations in DNA repair genes and CCNE1
amplification or overexpression in pretreatment tumours

Top: 24 patients with baseline and subsequent imaging reassessment are shown. Best
RECIST response is graphed for each patient. Blue: platinum-sensitive; grey: platinum-
resistant; yellow: platinum-refractory disease. Red cross indicates those receiving drug at
data lock.

Middle: PFS (months), number of prior lines of therapy, and presence of mutations in DNA
damage repair genes (black) are listed for each patient.

Bottom: pretreatment CCNE1 copy number variations, mRNA expression, and protein
expression are shown for each patient. Tumors are classified by CCNEL copy number as
follows; CCNE1 mean copy number >3: amplification (red) and 2-1-3: copy number gain
(yellow). Tumors are considered as CCNE1 mRNA upregulation (pink) if log2 CPM >2 by
RNA-Seq. CCNEL1 protein expression by IHC is marked as positive (positive or strong
positive nuclear staining; black) or negative (grey).
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Study 1D 48’s core biopsy sample consisted of normal liver tissue with suboptimal quantity
of tumor tissue.
Abbreviations: PFS = progression-free survival, CPM = counts per million
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Table 1
Patient characteristics (N=28)

Age in years, median (IQR) 64 (48-69:5)
ECOG Performance Status, N (%)

0 5 (18%)

1 22 (79%)

2 1 (3%)
Platinum-sensitive recurrence, N (%) 6 (21%)

Platinum-resistant recurrence (primary/secondary)*, N (%)

21 (75%; 2/19)

Prior PARP inhibitor(s), N (%)

Platinum-refractory disease, N (%) 1 (4%)

Median number of prior systemic therapy regimens (IQR) 5 (2:5-5)

Median number of prior cytotoxic chemotherapeutic agents (IQR) | 3 (2—4-5)
Prior cytotoxic chemotherapy, N (%) 28 (100%)
Prior radiotherapy, N (%) 2 (7T%)

9 (32%) ™

Prior bevacizumab, N (%) 13 (46%)

Prior immune checkpoint inhibitor or vaccine, N (%) 7 (25%)
Baseline CA125

Normal (1:9-16-3 units/mL), N (%) 1 (4%)

Abnormal (> 16-3 units/mL), N (%) 27 (96%)

Page 17

All but one patient had results on germline BRCA mutation evaluation by commercial testing prior to enroliment. The single patient had negative
family history of hereditary breast and ovarian cancer syndrome and her germline BRCA mutation testing by BROCA-HR later was negative.

*
Patients were categorized as primary platinum-resistant disease (progression < 6 months after completing first-line platinum therapy) or secondary
platinum-resistant (progression = 6 months after first-line platinum therapy but progressed < 6 months after second or last platinum-based therapy).

Hok

Five were treated with olaparib on one of several NCI olaparib combination trials. Four patients received PARP inhibitors (olaparib, veliparib or

rucaparib) in other clinical trial settings.

Abbreviations: ECOG=Eastern Cooperative Oncology Group.
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Treatment-related Adverse Events

Table 2

Adverse Event

Prexasertib (N=28)
Maximum Grade

| 2 | :
Haematological | |
Anaemia ™ 23(82%) | 3(11%) -
Neutropenia 1 (4%) 4(14%) | 2o (79%) id
WBC decreased 4 (14%) | 14 (50%) 9 (32%)
Platelet count decreased” | 16 (57%) | 4 (14%) 3 (11%)
Febrile neutropenia - 2 (7%) -
Non-Haematologic | |
Fatigue 13 (46%) 2 (7%) -
Fever 8 (29%) - -
Allergic reaction 1 (4%) - -
Headache 1 (4%) - -
Nausea 18 (64%) - -
Vomiting 7 (25%) 1 (4%) -
Diarrhea 9 (32%) 2 (7%) -
Constipation 3 (11%) - -
Abdominal pain 4 (14%) - -
Anorexia 4 (14%) - -
Oral mucositis 4 (14%) - -
Dyspepsia 1 (4%) - -

Data are number of patients (total %). A patient could be counted under more than one preferred term.

*
9 patients received packed RBC transfusion due to grade 2 anaemia (N=6) and grade 3 anaemia (N=3).

*ok

First events of grade 3 and 4 neutropenia were observed from cell counts performed on cycle 1 day 8.

fTwo patients received platelet transfusion due to bacteremia and grade 3 thrombocytopenia on cycle 1 and due to prolonged grade 4
thrombocytopenia on cycle 1. Patients who were on growth factor support also had transient (< 7 days) grade 3 or 4 thrombocytopenia.
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