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ABSTRACT

The prognosis of recurrent or metastatic endometrial cancer is poor, with five-year survival
of only 10-20%. First-line therapy consists of either platinum-based chemotherapy or
hormonal therapy. No standard subsequent-line therapy has been identified. In recent
years, significant progress has been made in the knowledge on underlying molecular
biology of endometrial cancer and potential targets for therapy have been identified.
Targeted therapies as poly (ADP-ribose) polymerase (PARP) inhibitors and immunotherapy
as PD-1/PD-L1 checkpoint inhibitors have the potential to be effective against specific
subtypes of endometrial cancer. Preclinical studies have shown that combining these
agents may result in a synergistic effect. In this review, we focus on the molecular basis of
checkpoint inhibition and targeted therapy as PARP inhibition in endometrial cancer and
summarize available clinical data, and ongoing and planned clinical trials that investigate
these agents as mono- or combination therapies in endometrial cancer and where
relevant, other gynecological cancers.

PARP and checkpoint inhibition in advanced endometrial cancer

1. Introduction

Endometrial cancer is the most common gynecological cancer in developed countries,
and its incidence is gradually rising due to increased obesity and ageing of the population.
In contrast to the declining trends for many common cancers, mortality has remained
roughly the same for endometrial cancer.”? Although endometrial cancer is most often
diagnosed at an early stage and the prognosis is generally good, a small (but notable)
proportion of patients present with or develop metastatic or recurrent disease not
amenable to localized therapies; these women have an unfavorable prognosis. First-
line therapy for metastatic disease consists of platinum-based chemotherapy, especially
carboplatin-paclitaxel,®> or hormonal therapy in case of low grade, hormone receptor
positive tumors.*® There are no standard subsequent-line therapies. Five-year survival is
only 10-20% for women with non-locally recurrent or metastatic disease.>®® Consequently,
new treatment strategies and paradigms are urgently needed for these patients. Among
these, checkpoint inhibition and targeted therapies, such as Poly (ADP-ribose) polymerase
(PARP) inhibition, are of interest with the current understanding of the molecular biology
of endometrial cancer.

Here, we focus on the molecular basis of checkpoint and PARP inhibition in endometrial
cancer and present an overview of the current and future clinical trials that investigate
the potential of PARP- and checkpoint inhibition as mono- or combination therapy in
advanced endometrial cancer and where relevant, other gynecological cancers. We also
discuss the hypothesis of combination therapy induced synergistic anti-tumor effect and
trials exploring the efficacy of this combination, such as the Durvalumab and Olaparib in
Metastatic or recurrent Endometrial Cancer (DOMEC; NCT03951415) trial.

2. Molecular background

Significant progress in unraveling the underlying molecular biology of endometrial
cancer has been made since the extensive molecular-genetic analysis by The Cancer
Genome Atlas group (TCGA). The TCGA has identified four distinct molecular subgroups
with prognostic significance:® (i) Endometrial cancer with pathogenic mutations in
the exonuclease domain of DNA polymerase-epsilon (POLE) with an extremely high
mutational load and an excellent prognosis; (ii) endometrial cancer with microsatellite
instability (MSI) caused by mismatch repair deficiency with a high mutational load and an
intermediate prognosis; (iii) a copy-number low (CNL) group with no specific molecular
profile (NSMP), a low mutational load and an intermediate prognosis and; (iv) a group with
frequent TP53-mutation characterized by extensive somatic copy-number alterations
(SCNAs; CNH), a relatively low mutational load and a poor prognosis.
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Subsequent studies have identified surrogate markers that can be used to classify
endometrial cancer into four molecular subgroups analogous to the TCGA subclasses.
This novel classification of endometrial cancer not only provides important prognostic
information, it also yields biologically defined subgroups that may show different
responses to specific drugs. For example, POLE ultramutated and mismatch repair deficient
(MMRd) endometrial cancer are attractive candidates for immune checkpoint inhibition
strategies, as they are associated with a high mutational burden and a prominent immune
infiltrate.’® " The immune checkpoint inhibitor pembrolizumab has been approved by
the Food and Drug Administration (FDA) for unresectable or metastatic MSI or MMRd
solid tumors. Secondly, CNH endometrial cancers are characterized by alterations in the
actionable p53 pathway.'>'® This pathway alteration is associated with a high prevalence
of homologous recombination deficiency (HRD)."* Generally, HRD tumors are likely to
respond to PARP inhibitors." For patients with ovarian cancer and metastatic breast
cancer PARP inhibitors are becoming part of standard-of-care therapy; PARP inhibition
effect is largest in patients with BRCA-mutated tumors and those that are HRD.'¢*'

Research on differences between molecular alterations in primary and recurrent or
metastatic endometrial cancer tumors is limited. In a Memorial Sloan Kettering Cancer
Center (MSK) cohort, including 189 patients with recurrent and metastatic endometrial
cancer analyzed for molecular characterization, the most frequent somatic alterations
were similar to the TCGA cohort, although TP53 mutations were more common and PTEN
alterations were less common in the MSK cohort. These differences were largely explained
by the histologic subtypes, with inclusion of carcinosarcomas and clear cell tumors and
a higher proportion of serous and grade 3 tumors in the MSK cohort compared to the
TCGA cohort.?? Thus far, studies have indicated that the molecular classification according
to TCGA subgroups is generally stable from primary to metastatic lesions.?>* However,
in a small proportion of cases a shift from CNL to MMRd was seen® and PTEN mutations
are less commonly observed in metastatic lesions compared to their matched primary
tumor.? Gibson et al. found that abdominal metastases are more closely related to each
other than to the primary tumor biopsy, so they might have arisen from a limited fraction
of these cancers. Despite a notable heterogeneity between silent mutations of the primary
tumor and their metastases, the overlap in non-silent mutations between the primary
tumor and their metastases is large.?*

Especially following therapy, derangements in multiple oncogenic or tumor-promoting
pathways may occur. This should be considered when evaluating targeted therapies in the
recurrent setting. Moreover, metastases to anatomical sites outside the abdominopelvic
area might present with different actionable alterations. The large number of genetic
co-alterations in advanced tumors can be a challenge in choosing targeted therapies.

PARP and checkpoint inhibition in advanced endometrial cancer

Combining agents targeting different pathways attempts to circumvent these problems.
Checkpoint and Poly (ADP-ribose) polymerase (PARP) inhibition are two promising
treatment modalities for endometrial cancer. These agents can be combined, and it is
hypothesized that this combination delivers a synergistic effect. This synergistic effect is
discussed later in this review.

3. Checkpoint inhibition: anti-PD-(L)1 antibodies

Immune checkpoint inhibitors, particularly agents targeting the programmed cell death
protein-1 (PD-1)/programmed death-ligand-1 (PD-L1) pathway, are being increasingly
explored as a potential treatment strategy in various cancers. Checkpoint inhibition could
prevent PD-1/PD-L1 interaction by blocking PD-1 or its ligand PD-L1.2* The PD-1 receptor
is a transmembrane protein expressed on the surface of activated T-cells.? Once PD-L1,
commonly over-expressed on many tumor cells and hematopoietic cells, binds to PD-1 the
immunological response is suppressed and apoptosis is inhibited. Checkpoint inhibition
based on anti-PD-1/PD-L1 pathway antibodies can be subdivided in PD-1 blockers and
PD-L1 blockers. PD-1 blockers which have established activity in several cancer types are
nivolumab, pembrolizumab and cemiplimab.?” PD-L1 blockers which have been shown to
be effective are atezolizumab, avelumab and durvalumab. Theoretically, anti-PD-L1 has a
lessimmune related toxicity profile compared to anti-PD-1, since they do not block binding
of the other PD-1 ligand, PD-L2. PD-L2 is expressed on hematological cells, and interaction
with PD-1 generates an inhibitory signal affecting the immune response. In addition, PD-L2
binds to repulsive guidance molecule b (RGMb), which regulates respiratory immunity.?®
No direct comparison has been made between PD-1 and PD-L1 inhibitors. Pembrolizumab
has been approved by the FDA for unresectable or metastatic MSI or MMRd solid tumors
that have progressed following prior treatment without satisfactory alternative treatment
options, which include selected endometrial carcinomas.? Particularly tumors with a
high mutational burden (e.g. POLE/MMRd subgroups) may be susceptible to PD-1/PD-L1
inhibitors.3* 3! In endometrial cancer the MMRd subgroup are expected to benefit most,
since POLE ultramutated endometrial cancer is associated with an extremely favorable
prognosis and very rare disease recurrence.’”>* The PD-1 inhibitor dostarlimab is currently
undergoing FDA review for advanced endometrial cancer.

The response to checkpoint inhibition seems to be more pronounced in patients with
tumors that express PD-L1.3235 PD-L1 expression is higher among MMRd than MMR
proficient endometrial cancer,*® ¥ although PD-L1 expression is not exclusive to the
MMRd group.®® The largest study on PD-L1 expression in endometrial cancer, including
700 patients, reported expression of PD-L1 in approximately 30% of MMRd tumors and
less than 5% in MMR proficient tumors. Other studies report larger expression percentages
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up to 53% in MMRd.?”-*° Differences in reported percentages are probably explained by
the heterogeneity in used methods and thresholds. There is no established cut-off for PD-
L1 positivity in endometrial cancer. Although, in a basket trial enabling routine genomic
testing for advanced cancer patients, the Strata Trial (NCT03061305), an RNA expression
score of more than 22 (scale 0 -100) was validated as 100% sensitive and 70% specific for
predicting PD-L1 tumor proportion score of 250%.%° PD-L1 expression in lung cancer and
breast cancer has proven to select patients that benefit most from checkpoint-inhibition,
this has not yet been established for endometrial cancer.

The few trials published on PD-L1 or PD-1 inhibition in recurrent gynecological cancer
showed clinical efficacy and an acceptable safety profilein endometrial cancer,?*#' cervical
cancer*” and ovarian cancer.** However, last update of the three-arm phase 3 JAVELIN
Ovarian 100 and 200 trials in both patients with primary stage Ill or IV ovarian cancer
and patients with platinum resistant or refractory ovarian cancer showed no significant
difference in progression free survival (PFS) or overall survival (OS) after evaluating
avelumab in combination with and/or following platinum-based chemotherapy, and
avelumab with pegylated liposomal doxorubicin monotherapy, respectively.*®*” Le et al. #'
investigated pembrolizumab in patients with advanced MMRd cancers across 12 different
tumor types. Of all tumor types, the highest frequency of MMRd was seen in endometrial
cancer (17%). Objective response rate (ORR) was 53%, and complete responses were
achieved in 21% of the 86 patients, of whom 15 had endometrial cancer. Pembrolizumab
demonstrated a durable antitumor activity in 24 patients with heavily pretreated advanced
PD-L1-positive endometrial cancer in the KEYNOTE-028.2° Objective radiographic
responses were observed in 13%, and stable disease also in 13%. No complete responses
were observed and median PFS was 1.8 months (95% Cl 1.6-2.7 months). Among all 19
tumor samples evaluable for MSI status the only tumor with MSI-high status had a partial
response. The other two patients with a partial response had non-MSI-high status; one
of them was POLE-mutated. This indicates that treatment effect is most pronounced in
the MMRd subgroup, but it is not limited to this subgroup. Monotherapy is generally
tolerated,?*3541-44.48.49 glthough awareness of immune-related adverse events is warranted.

Several phase 1 and 2 studies are currently recruiting patients with recurrent endometrial
cancer to investigate anti PD-1 (NCT02628067, NCT02899793, NCT02728830,
NCT03241745, NCT03474640, NCT02715284) or anti PD-L1 monotherapy (NCT03212404)
in a single group design or compared to the combination with a monoclonal antibody
against CTLA-4 in a randomized open label trial (NCT03015129). Two recruiting phase
3 trials are to investigate the addition of anti-PD-L1 therapy to the usual chemotherapy
treatment (paclitaxel and carboplatin) in advanced or recurrent endometrial cancer
(NCT03914612, NCT03981796).

PARP and checkpoint inhibition in advanced endometrial cancer

4. PARP inhibition

Currently, PARP inhibitors are part of standard-of-care therapy for selected patients with
ovarian cancer and metastatic breast cancer. PARP facilitates DNA damage repair in case of
single-strand DNA breaks. Inhibition of PARP leads to accumulation of DNA damage and
double-strand DNA breaks (DSBs). DSBs are repaired by two major pathways: homologous
recombination repair and the more error prone ‘nonhomologous end joining’ In patients
whose tumors exhibit homologous recombination-deficiency (HRD), DNA repair is
impaired and consequently these patients may be more sensitive to PARP inhibition.™

The various PARP inhibiting agents include olaparib, niraparib, rucaparib, talazoparib, and
veliparib.'® In December 2018, olaparib was approved as frontline maintenance therapy for
germline BRCA1/2 mutation associated ovarian cancer with response to platinum-based
chemotherapy. Approval was based on the SOLO-1 trial,*® that showed an improvement
of median PFS after olaparib compared to placebo (49.9 versus 13.8 months, HR 0.30, 95%
Cl 0.23-0.41; p < .01). Recent phase 3 trials confirm the effectivity of PARP inhibition as
frontline therapy after response to platinum-based chemotherapy'® even in HR-proficient
tumors (although to a lesser extent).*® Moreover, olaparib, niraparib and rucaparib
have been approved for maintenance therapy in patients with recurrent ovarian cancer
regardless of BRCA-status, who responded to platinum-based chemotherapy based on the
SOLO-2, NOVA and ARIEL-3 trials.'®'8 In addition, olaparib and talazoparib have received
FDA approval for treating patients with BRCA-mutated metastatic breast cancer, based
on PFS improvement in the phase 3 EMBRACA>" and OlympiAD trials.>?> Adverse events,
including fatigue, gastro-intestinal and hematologic adverse events, were generally
acceptable and manageable with dose modifications and delays.’®2">*%2 An overview of
these studies is displayed in Appendix Table A1.

The hypothesized benefit of PARP inhibitionin endometrial canceris based on the observed
effect in BRCA1/2 mutated and HRD tumors mentioned above. Whether endometrial
cancer should be considered part of germline BRCA-associated syndrome is under
debate.” Nevertheless, previous research pointed out molecular similarities of serous-like/
SCNA-high endometrial cancer and both basal-like breast cancer and high-grade serous
ovarian cancer, including a high number of SCNAs and frequent TP53 mutations.'? Serous-
like/SCNA-high endometrial cancers also frequently are HRD. In general, HRD tumors are
sensitive to platinum-based chemotherapy and PARP inhibitors.>*>>

Currently, no clinical trials on PARP inhibition in endometrial cancer have been published.
However, there are three upcoming or currently recruiting trials in recurrent or metastatic
endometrial cancer. In a single group phase 2 trial, the efficacy of niraparib is being
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investigated in 44 patients (NCT03016338). Two planned randomized placebo-controlled
trials will investigate the activity of rucaparib (NCT03617679) and olaparib (NCT03745950)
in respectively 138 and 147 patients with metastatic endometrial cancer.

5. Combination therapy

There is growing interest in combining immunotherapy with other targeted agents and
with chemotherapy in all endometrial cancer subtypes. However, only one clinical trial
combining immunotherapy with other targeted therapy in endometrial cancer has been
published. Makker and Taylor et al.*¢ > investigated the combination of pembrolizumab
and lenvatinib, a multikinase inhibitor targeting VEGFR, FGFR, and PDGFR in a phase 2
study in selected solid tumors, including endometrial cancer, irrespective of MMRd or
PD-L1 expression status. Grade 3 or higher treatment related adverse events occurred in
67-68%. Dose interruptions (70%) or dose reductions (63-64%) were needed to manage
adverse events in the majority of patient; 15-16% of the patients discontinued the study
due to adverse events.>*>” The ORR at 24 weeks among the 108 patients with metastatic
endometrial cancer was 38% (95% Cl 29-48%) and median PFS was 7.4 months (95% ClI
5.3-8.7).°” ORRs for participants with MMRd (94 patients) and MMR proficient (11 patients)
endometrial cancer were 36% and 64%, respectively. As a result of the high anti-tumor
activity the FDA has approved this combination for metastatic endometrial cancer that
is not MSI-H or MMRd in September 2019. Two randomized phase 3 trials (KEYNOTE-775/
NCT03517449, ENGOT-EN9/LEAP-001/NCT03884101) are currently recruiting.

T-cell T-cell | DNA~ ~ NoDNA DSB
receptor Antigen receptor Antigen | damage repair

—Ce
7 =7 Inhibitor <=7,
S S =

Figure 1. Effect of anti-PD-L1 and PARP inhibition.

Interaction of PD-1 and PD-L1 inhibts cytotoxic T lymphocytes (CTLs) activity, allowing the cancer cells to escape
immune detection. Poly (ADP-ribose) polymerase (PARP) inhibitors and anti-PD-L1 antibodies synergize and
may enhance an antitumor immune response mediated by specific activated CTLs against tumor antigens.
Inhibition of PARP leads to accumulation of DNA damage and double-strand DNA breaks (DSBs). In patients
whose tumors exhibit homologous recombination-deficiency (HRD), DNA repair is impaired which can lead to
apoptotic death. In addition, DNA damage due to PARP inhibition causes upregulation of chemokines and neo-
antigen expression (green arrows) and induces an immune response mediated by CTLs. Anti-PD-L1 can reverse
the potential immune escape of tumor cell mediated by the PD-L1 upregulation induced by PARP inhibitors.
Reprinted with permission from Ned Tijdschr Oncol 2019;14:(8).

PARP and checkpoint inhibition in advanced endometrial cancer

Both PARP inhibition and PD-1/PD-L1 inhibition have the potential to show activity in
specific subgroups of endometrial cancer as monotherapy. The combination of these two
agents is promising and currently being investigated among several tumor types (Table 1).
Preclinical studies have shown that the combination can have additive or even synergistic
effects. The accumulation of DNA damage caused by PARP inhibition may complement
anti-tumor activity of immune checkpoint blockade by expanding neoantigen expression
and greater immune recognition of the tumor.>®° |n vitro and in vivo breast cancer models
have shown that PARP inhibitors inactivate glycogen synthase kinase 3, which in turn
up-regulates PD-L1 expression.®’ Another study does not show upregulation of PD-L1
expression, although high PD-L1 expression was seen in the models that did not respond
to PARP inhibition.®* Checkpoint inhibition can theoretically restore antitumor immunity
and enhance the antitumor activity of PARP inhibitors (Figure 1). The benefit may be
expected the most in TP53 mutated endometrial cancer. Moreover, a substantial part
of MMRd tumors harbor one or more mutations in key components of the cellular DNA
damage response pathway such as At-rich interactive domain 1A (ARID1A) or meiotic
recombination 11 (MRE11),%* ¢ which may sensitize cancer cells to PARP inhibitors.5
Together, although data is still limited, these preclinical studies support the potential
added (or even synergistic) effect of combining PARP inhibitors and checkpoint inhibitors.

There are only few published clinical trials on combined checkpoint and PARP inhibition,
predominantly in ovarian cancer.The recently published phase 1/2 TOPACIO study showed
promising response to niraparib combined with pembrolizumab in triple negative breast
cancer or ovarian cancer, irrespective of BRCA mutation status or PD-L1 expression. They
reported an ORR of 18% and a disease control rate (DCR) of 65% in 62 patients with
ovarian cancer and respectively 21% and 49% in 55 patients with triple negative breast
cancer.®®% A dose-escalation phase 1 trial by Jung-Min et al.®® reported an ORR of 17%
and a DCR of 83% without any dose-limiting toxicity with the durvalumab-olaparib
combination in 12 patients with ovarian cancer or triple negative breast cancer. Preliminary
results of the first 32 BRCA mutated platinum-sensitive relapsed ovarian cancer patients
in the MEDIOLA-trial showed promising efficacy with a particularly high ORR of 72% with
a total of seven complete responses. Most common grade 3 or higher adverse events
were anemia (17.6%), elevated lipase (11.8%), neutropenia (8.8%), and lymphopenia
(8.8%). Five patients discontinued olaparib and three discontinued durvalumab due to
an adverse event.®>7° This treatment regimen also demonstrated efficacy and acceptable
toxicity in metastatic castration-resistant prostate cancer.”' In the randomized phase 3
JAVELIN Ovarian PARP 100 trial patients with primary stage Ill or IV ovarian cancer were
randomized to chemotherapy and avelumab followed by maintenance avelumab and
talazoparib versus an active comparator. Despite a good safety profile, efficacy interim
analysis did not support continuation of the avelumab-talazoparib combination in an
unselected patient population.’?
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Several studies are ongoing to investigate the safety and efficacy of combining PARP
inhibition and PD-1/PD-L1 pathway inhibition in gynecological cancers. The current
recruiting studies are displayed in Table 1. Three of these studies include patients with
recurrent or persistent endometrial cancer. The open-label two-group phase 2 study
(NCT02912572) 73 is designed for 70 patients previously treated with at least one line of
chemotherapy. Cohort-1, including MSI-H and/or POLE-mutant endometrial cancers, are
to receive avelumab monotherapy. Cohort 2, which includes microsatellite stable tumors
with negative or unknown POLE-mutation status, will receive the combination therapy
of avelumab and talazoparib. Secondly, the combination of PARP inhibition with a PD-1
blocker is investigated in a phase 1/2 study among 60 patients with either recurrent
endometrial cancer or castration resistant prostate cancer (NCT03572478).

The combination of PARP inhibition and PD-L1 blocking is investigated among all
molecular subgroups of endometrial cancer in the DOMEC trial (NCT03951415; Figure 2).
This study has been initiated by the Dutch Gynecological Oncology Group. It is a multi-
center, single arm phase 2 trial for 55 patients with metastatic, refractory or recurrent
endometrial cancer (including carcinosarcoma) to investigate the efficacy of the
combination therapy of olaparib and durvalumab. Patients who have not responded to
or who have relapsed after at least one prior line of chemotherapy or who are not able/
willing to get chemotherapy are eligible for the study. The primary endpoint is PFS.
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Figure 2. Participant timeline DOMEC-trial.

CT = CT scan of the abdomen and chest (or MRI when indicated); IC = Informed consent; Work-up consists of:
history, physical examination, blood including chemistry and hematology, electrocardiogram and imaging;
Follow-up consists of: history, physical examination, blood chemistry and hematology.

*QOptionally an additional blood sample for immune-monitoring or an additional fresh frozen biopsy.
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Table 1. Ongoing trials combining PARP inhibitors and PD-L1/PD-1 pathway inhibitors in gynecological cancers

Drug NCT number Conditions N Phase Design Country
Acronym
Olaparib + NCT03951415 RP  Advanced 55 2 Single Group NL
Durvalumab  DOMEC Endometrial Cancer
NCT03737643 ND Advanced OC 1056 3 Randomized US+15
DUO-O Blinded
NCT03699449 RP  Platinum-resistant 68 2 Randomized KR
AMBITION oC Open Label
NCT02734004 RP  Advanced Solid 427 1/2 Single Group US+6
MEDIOLA tumors (incl. OC)
Avelumab + NCT02912572 RP  Advanced 70 2 Non-Randomized US
Talazoparib Endometrial Cancer Open label
(cohort2: MSS)
NCT03330405 RP Locally Advancedor 242 2 Sequential US+6
Metastatic tumors Open label
Rucaparib + NCT03572478 RP  Advanced 60 1b/2a  Single Group / us
nivolumab Endometrial Cancer Randomized
(and CRPC)
NCT03522246 ND Platinum-responsive 1012 3 Randomized US+8
ATHENA Advanced OC Blinded
NCT03824704 RP OC* 139 2 Non-Randomized US
Open label
Niraparib + NCT03602859 ND Advanced OC 960 3 Randomized US+8
TSR-042 FIRST Blinded
NCT03574779 ND High-grade OC 40 2 Single group us
OPAL RP
Niraparib + NCT03598270 RP  Advanced OC 414 3 Randomized ES
Atezolizumab  ANITA Blinded
Rucaparib + NCT03101280 RP  Advanced OC and 48 1 Non-Randomized AU + 3
Atezolizumab TNBC Open Label

Several studies have multiple treatment arms to compare to standard treatment, mono therapy and/or other
novel drug combinations. Advanced disease is defined as stadium IlI-IV; AU = Australia; BC = breast cancer; BE =
Belgium; CRPC = castrate-resistant prostate cancer; ES = Spain; KR = Korea; TNBC = triple negative breast cancer;
NL = the Netherlands; MSS = microsatellite stable ND = newly diagnosed; OC = ovarian cancer; RP = recurrent or
persistent; US = United States.

*or locally advanced unresectable/metastatic transitional cell urothelial carcinoma
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6. Conclusion

In conclusion, both PARP inhibitors and checkpoint inhibitors are promising effective
novel modalities in cancer treatment. PARP inhibitors are part of standard-of-care therapy
for ovarian cancer and metastatic breast cancer. Checkpoint inhibition by anti-PD-1/PD-
L1 pathway antibodies is indicated for unresectable or metastatic MSI or MMRd solid
tumors. Combining these agents in the treatment of recurrent and metastatic endometrial
cancer seems promising as these agents may have a synergistic effect. This combination
is currently investigated in phase 2 setting. Depending on the results of those studies
subsequent phase 3 trials of PARP and checkpoint inhibition in advanced endometrial
cancer will be conducted.

PARP and checkpoint inhibition in advanced endometrial cancer
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APPENDIX A

A1. Search strategy

A comprehensive search in PubMed and clinicaltrials.gov was performed for clinical
studies published or posted in English on February 28,2019, with the terms and synonyms
of“gynecological cancer” OR“endometrial cancer” OR“ovarian cancer”OR “cervical cancer”
OR “breast cancer” AND “PARP inhibitor” OR “checkpoint inhibitor”. References of relevant
records were also evaluated for cross-referencing. We identified 5 relevant (phase 3) trial
publications for PARP inhibition monotherapy (0 in endometrial cancer), 8 relevant (phase
1-2) published trials for PD-1/PD-L1 blocking monotherapy (2 in endometrial cancer) and 1
relevant (phase 1) trial publication for the combination therapy (0 in endometrial cancer).
An updating PubMed search was performed on May 22, 2019, resulting 1 additional
relevant (phase 2) trial publication for PARP or checkpoint inhibitor combined with
another immunotherapy or targeted therapy agent in endometrial cancer. A last update
was done on August 15, 2019 resulting in addition of the TOPACIO trial publications
(combined treatment in ovarian and breast cancer). Finally, relevant abstracts presented
at ESMO Congress 2019 were included in the manuscript.

Table A1. Overview of phase 3 PARP inhibition studies in gynecological cancer and breast cancer

Conditions
c
E w -
< % € 2
2 £ E
) 2 a < [
SOLO-1 mPFS 49.9 vs 13.8m;
ND + oc* 391 3 Olaparib vs placebo (2:1)  HR0.30 (0.23-0.41);
Moore, 2018
p<0.01
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. RP  + oC 295 3 Olaparib vs placebo (2:1)  HR 0.30 (0.22-0.41);
Pujade, 2019
p<0.01
BRCA+: mPFS 21.0 vs 5.5m;
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Mirza, 2016 RP  +/- OC 553 3 Niraparib vs placebo (2:1) HR 0.38 (0.24-0.59)

BRCA-: mPFS 9.3 vs 3.9m;
HR 0.45 (0.34-0.61)
p<0.01
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BC = breast cancer; BRCA+ = breast cancer gene mutation; BRCA- = no breast cancer gene mutation; CT =
chemotherapy with carboplatin and paclitaxel; HR = hazard ratio; HRD = homologue recombinant deficient;

HRP = homologue recombinant Proficient; m = months; mPFS = median progresion free survival; ND = newly

diagnosed; OC = ovarium cancer; RP = recurrent or persistent.

* Advanced OC after complete/partial response platinum-based chemotherapy.

** NB In the homologue recombinant not determined group the hazard ratio was 0.83 (0.51-1.43).
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A2. Design and eligibility criteria of the DOMEC-trial

Summary

The Durvalumab and Olaparib in Metastatic or recurrent Endometrial Cancer
(NCT03951415; DOMEC) trial has been initiated by the Dutch Gynecological Oncology
Group. The study is designed as a prospective, multi-center, single arm phase Il study
for 55 patients with metastatic, refractory or recurrent endometrial cancer (including
carcinosarcoma of the uterus) to investigate the efficacy of the combination therapy
of olaparib 300mg PO BID and durvalumab 1500mg IV g4w. Patients who have not
responded to or who have relapsed after at least one prior line of chemotherapy or
who are not able/willing to get chemotherapy are eligible for the study. The primary
endpoint is progression free survival (PFS). Efficacy is defined as a median PFS of 6
months (compared to the estimated 30% PFS at 6 months without treatment). Forty-six
evaluable patients are needed to test the null hypothesis according to Simon'’s two-stage
design. With an expected drop-out rate of 20%, 55 patients will be entered into the trial.
Interim analysis will be performed on the first 15 evaluable patients. Secondary endpoints
include objective response rate (ORR) according to RECIST 1.1 criteria; overall survival (OS);
adverse events assessed by NCI Common Terminology Criteria for adverse Events (CTCAE)
version 5.0; and predictive biomarkers. Optional secondary endpoints are: baseline HRD
assay and immunological effects of PARP-1 inhibition measured by tests for T cell and APC
functionality and predictive biomarkers for PD-L1 blocking in blood. Baseline assessment
consists of medical history including toxicity assessment, blood chemistry, hematological
screening, a pregnancy test (in women of child-bearing potential), ECG, imaging (e.g. CT
thorax/abdomen or MRI) and complete physical examination (incl. height, weight, WHO
performance status and vital signs). Diagnosis will be centrally confirmed by the LUMC's
Department of Pathology. Extra tumor biopsies will be performed for RAD51 testing (only
at baseline) and at 3 times blood samples for immunomonitoring (50cc) will be taken;
patients will be able to opt out of the extra biopsies and/or blood samples. Every 4 weeks
during treatment and at completion of therapy physical examination, blood chemistry
and hematology and imaging will be performed. Three months after last treatment, WHO
performance status, hematology, chemistry and tumor assessment will be reported.
Participant timeline is schematically shown in Article Figure 2. Treatment will be continued
until disease progression, patient’s request to discontinue or unacceptable toxicity. Total
recruitment time is assumed to be 30 months. Follow-up after inclusion of the last subject
will be 6 months, resulting in a total study duration of 36 months.

Eligibility criteria

To be eligible for the DOMEC-trial, patients must be (1) at least 18 years old, (2) have a WHO
performance score of 0-1, and (3) have histologically confirmed diagnosis of EC (including
carcinosarcoma of the uterus). There must be (4) a documented progressive disease
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(metastatic or locally advanced) according to RECIST 1.1 criteria. (5) Disease must be not
amendable to local therapy, chemotherapy and hormonal therapy (or patient is not be
able/willing to get chemotherapy). (6) Organ system function should be adequate, defined
as adequate bone marrow function (Haemoglobin > 10.0 g/dL, Absolute neutrophil count
(ANC) = 1.5 x 10° /L, Platelet count = 100 x 10° /L), liver function (Total bilirubin < 1.5 x
institutional upper limit of normal (ULN), Aspartate aminotransferase (AST) and Alanine
aminotransferase (ALT) < 2.5 x ULN (in case of lever metastases < 5x ULN) and kidney
function (creatinine clearance =51 mL/min calculated according to Cockcroft-Gault or 24
hour urine clearance). (7) Life expectancy must be at least 16 weeks.

Patients with (1) history of leptomeningeal carcinomatosis, symptomatic brain metastases
(uncontrolled despite of corticosteroids) or spinal cord compression are not eligible. Other
exclusion criteria are (2) severe concomitant diseases; (3) active or prior documented
autoimmune or inflammatory disorders; (4) active primary immunodeficiency; (5) active
infections including tuberculosis, HIV, hepatitis B or C or (6) other malignant disease
(except adequately treated non-melanoma skin cancer, lentigo maligna or carcinoma in
situ without evidence of disease). (7) Prior treatment with PARP, PD1 or PD-L1 inhibitor;
(8) prolonged QTc interval or family history of long QT syndrome; (9) severe psychiatric
iliness; (10) irreversible grade =2 toxicity from previous anti-cancer therapy; (11) major
surgery in the last 2 weeks; (12) prior allogeneic bone marrow transplantation or double
umbilical cord blood transplantation; (13) inability to swallow oral medication; (14)
concurrent treatment with another investigational agent during the conduct of the trial
or (15) known intolerance to olaparib or durvalumab will prohibit inclusion; as well as (16)
pregnancy or breast feeding.

For more details see https://clinicaltrials.gov/ct2/show/NCT03951415.
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