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Abstract

Background: Epigenetic abnormalities are manifold in all solid tumors and include changes in
chromatin configuration and DNA methylation. We designed a phase | study to evaluate oral DNT
methyltransferase inhibitor CC-486 with the histone deacetylase inhibitor romidepsin in advanced
solid tumors with dose expansion to further evaluate pharmacodynamics and possible clinical
benefit of the recommended phase Il dose (RP2D).
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Methods: This was a phase | study with a 3+3 dose escalation design and an expansion phase for
patients with virally mediated cancers. Disease control rate (DCR) was the primary outcome for
the expansion cohort. Correlative studies included LINE-1 methylation and drug exposure in blood
samples. Clinical Trial Registration: NCT01537744

Results: Fourteen patients were enrolled in the dose escalation portion at three dose levels. Three
patients experienced dose-limiting toxicities; the RP2D was CC-486 300mg orally daily days 1-14
and romidepsin 8mg/m? days 8 and 15. Due to slow accrual into the expansion phase, the trial was
closed after 4 patients enrolled. Common toxicities of the combination included nausea (83.3%),
anorexia (72.2%), fatigue (61.1%), and constipation (55.6%). There were 12 patients evaluable for
response, 5 with stable disease, 2 of which were > 4 cycles; there were no responses. CC-486 and
romidepsin exposure were consistent with prior data. LINE-1 methylation on C1D8 was
significantly reduced (mean: —6.23; 95% Cl: —=12.23, —-0.24; p=0.04).

Conclusions: While at the RP2D the combination of CC-486 and romidepsin was tolerable, no
significant anti-cancer activity was observed. Significant demethylation in post-treatment ctDNA
and biopsies provided proof of target acquisition.

Precis:

Although the combination of CC-486 and romidepsin was safe and tolerable. While
pharmacodynamic data confirmed on-target effects, no significant anti-cancer activity was
observed. Further development in combination with other anti-neoplastic therapies may be
feasible.

Keywords

Phase | clinical trial; epigenetic therapy; DNA methyltransferase (DNMT) inhibitors; histone
deacetylase (HDAC) inhibitors; CC-486; romidepsin

Alterations in the histone code regulating transcription can result in aberrant expression of
genes leading to carcinogenesis. In particular, epigenetic silencing of tumor-suppressor
genes through hypermethylation plays a key role in carcinogenesis 1 2. While modifications
of the primary sequence of DNA are unlikely to be reversible, epigenetic changes may be
modulated by inhibitors targeting DNA methyltransferases (DNMT) and histone
deacetylases (HDAC) leading to effective anti-neoplastic therapy. The DNMT inhibitors,
azacitidine and decitabine, have been approved for the treatment of myelodysplastic
syndrome; while HDAC inhibitors, such as romidepsin and panobinostat, are currently in
clinical use in the treatment of cutaneous and peripheral T-cell lymphomas and multiple
myeloma. However, in solid tumors, single agent therapy with either DNMT or HDAC
inhibitors results in limited tumor response possibly secondary to a lower therapeutic index
or limited bioavailability 3 4.

In solid tumors, the combination of DNMT and HDAC inhibitors synergistically induces re-
expression of tumor suppressor genes and inhibition of tumor growth in preclinical models
5-10, The combination results in reversal of hypermethylation which correlates with
improved PFS in patients with colorectal cancer and objective, durable responses in patients
with advanced non-small cell lung cancer 1112, Aberrant methylation of CpG islands in
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tumor suppressor gene promoter regions occurs more frequently in virally-mediated
malignancies compared to their non-virally induced counterparts (reviewed in 13). Clinical
responses to DNMT inhibition with the oral formulation of the DNMT inhibitor 5-
azacitidine, CC-486, were observed in virally mediated cancers 4.

We hypothesized that combination therapy with DNMT and HDAC inhibitors would be
effective in reversing abnormal gene DNA methylation and thus result in therapeutic benefit
in patients with virally-mediated cancers. We designed a phase | study to determine the
maximum tolerated dose (MTD) of the combination of CC-486 with romidepsin for patients
with advanced solid tumors with an expansion cohort for patients with virally-mediated
cancers.

This study was approved by the Johns Hopkins Institutional Review Board (NCT01537744).
Written informed consent was obtained from all patients prior to performing study-related
procedures in accordance with federal and institutional guidelines. Patients were eligible for
this study if they had a histologically confirmed metastatic or unresectable solid tumor for
the phase | dose escalation portion. Patients must have received at least one previous
chemotherapy regimen for metastatic disease if standard therapies exist, have had
measurable disease by Response Evaluation Criteria in Solid Tumors (RECIST) version 1.0,
Eastern Cooperative Oncology Group performance status < 1, and adequate hematologic,
hepatic, and renal function. Exclusion criteria included chemotherapy, radiation therapy, or
experimental drug therapy within 4 weeks of enrollment and any major comorbidity or
intercurrent illness including active untreated brain metastases, active infection,
symptomatic cardiac dysfunction, or advanced malignant hepatic tumors.

Once the study had identified the MTD of the combination, the clinical protocol was
amended to limit the expansion cohort to patients with metastatic or unresectable virally-
mediated cancer (such as HPV+ nasopharyngeal, cervical, or anal carcinoma) based on pre-
clinical and clinical efficacy in this patient population 4.

Study design

This phase | dose escalation trial used a standard 3+3 phase | dose assessment schema with
the endpoint of determining a safe and tolerable dose of CC-486 plus romidepsin, which was
then used in the expansion component of the study. The primary endpoint of the expansion
cohort of the trial was to determine the preliminary efficacy of CC-486 and romidepsin in
subjects with virally-mediated cancers as determined by disease control rate (DCR; percent
of patients with complete response + partial response + stable disease for > 4 cycles) and to
further characterize the toxicity of this regimen to ensure a dose limiting toxicity (DLT) rate
of <30%. Secondary endpoints included the pharmacokinetics profile during treatment with
the combination of CC-486 and romidepsin, changes in methylation on serial samples of
circulating tumor DNA for pharmacodynamic assessment, and assessment of correlation
between CC-486 and romidepsin exposure and pharmacodynamic effects.
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CC-486 was administered orally on days 1-14 of each 28 day cycle. The CC-486 starting
dose of 200mg daily was supported by previous studies in hematologic malignancies, which
had identified the MTD of the single agent as 480mg daily for 7 days of each 28 day cycle
15 Four dose levels were planned (Table 1). Romidepsin was administered intravenously at a
dose of 8mg/m? on days 8 and 15 for dose levels 1-3 and was planned for days 8, 15, and 22
on dose level 4; this lower dose of romidepsin compared to the approved dose in lymphoma
was selected due to concerns of overlapping toxicities and prior pharmacokinetic data
indicating reasonable exposure at this dose. The selected doses and schedules were
recommended by industry partners.

A DLT was defined as a study drug-related toxicity falling within pre-defined hematologic
and non-hematologic parameters occurring during the DLT assessment window (days 1-28
of cycle 1). A hematologic DLT was defined as any of the following: grade 3 febrile
neutropenia, grade 4 neutropenia lasting longer than 7 days, grade 4 thrombocytopenia, or
grade 3 thrombocytopenia associated with clinically significant bleeding. A non-
hematologic DLT was defined as any grade 3 or 4 non-hematologic toxicities related to
study drug with the following exceptions: grade 3 nausea or vomiting if unresponsive to
maximal medical therapy for 48 hours; grade 3 hyperglycemia, hypophosphatemia,
hyponatremia, and hypocalcemia if unresponsive to medical therapy; or grade 3 or 4
diarrhea if unresponsive to maximal medical therapy for > 48 hours.

Assessments

Toxicity was evaluated using the National Cancer Institute Common Terminology Criteria
for Adverse Events (NCI CTCAE), version 4 at each intravenous infusion on the treatment
schedule. Imaging assessments were performed for all patients at screening, at the end of
every other cycle or as clinically indicated. Anti-tumor activity was assessed by investigators
according to RECIST 1.1.

Pharmacodynamic analyses

Samples for pharmacokinetic analyses were obtained on Cycle 1 Day 1 for CC-486 and
Cycle 1 Day 8 for romidepsin. CC-486 exposure was assessed as the active moiety, 5-
azacitidine. Concentrations of 5-azacitidine and romidepsin were determined using a
validated liquid chromatography-tandem mass spectrometry (LC/MS/MS) method16: 17, 5-
azacitidine and romidepsin pharmacokinetic parameters were determined as previously
described 17. 18,

Analysis of LINE-1 methylation

Plasma samples for LINE-1 methylation was obtained prior to starting treatment, as well as
prior to romidepsin administration on days 8 and 15 of the study for Cycles 1 and 2, and at
the beginning of each cycle, thereafter. Bisulfite converted DNA was obtained from plasma
samples using Methylation on Beads technology 1°. DNA was amplified using primers
specific for Exon 1 of the L1H retrotransposon. Amplification was confirmed by gel
electrophoresis followed by pyrosequencing on a Q24 (Qiagen) to determined methylation
levels. LINE-1 methylation was analyzed as previously described 20, In brief, the first three
CpG dinucleotides from the amplified sequence were used from each time-point and
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averaged to provide an average percent methylation for each sample. A positive control
consisting of in-vitro methylated DNA, and a negative control consisting of DNA from a cell
line (HCT116) with double knockout for DNMT1 and DNMT3a, were included with each
sample batch (Zymo).

Statistical Considerations

Results

Proportions are reported with exact 95% binomial confidence intervals. The event time
distribution for overall survival (OS) was estimated with the method of Kaplan and Meier
and confidence intervals were calculated using the method of Brookmeyer and

Crowley?L: 22, The Wilcoxon-Mann-Whitney test was used to compare mean changes in
LINE-1 methylation (cycle 2 day 15 minus baseline) between patients with different clinical
response categories. Within patient changes in LINE-1 methylation were assessed with
paired t-tests. Pharmacokinetic parameters were summarized using descriptive statistics.
Kruskal-Wallis tests were used to compare medians between the groups with respect to drug
exposure, response, and toxicity. All P-values reported are two-sided, and the significance
level set at 0.05 for all analyses. Statistical analyses were performed using SAS version 9.4
(SAS Institute Inc, Cary, North Carolina) and R version 3.4.4.

Baseline patient demographics and disease characteristics.

Eighteen patients (14 in dose-escalation cohort, 4 in dose-expansion cohort) were enrolled in
the study (Table 1 and Table 2) over three dose levels between May 13, 2103 and June 13,
2016. In the dose-escalation cohort, the median age of patients was 53 years (range 42 — 81).
The most frequent primary tumor types were colorectal cancer (n = 5) and soft tissue
sarcoma (n = 2). The median number of lines of prior treatment was 3 (range 1-8). DL2 was
selected as the RP2D. An expansion cohort at the RP2D focused on virally-mediated tumors
(including HPV+ nasopharyngeal, cervical, and anal cancers). Four patients were enrolled to
the expansion cohort (cervical cancer (n = 3), anal cancer (n = 1)). The study was closed
secondary to slow accrual. The median age in the expansion cohort was 64 years (range 42—
69).

The median number of cycles received by the entire study population was 2 (range 1-6).
Median duration of treatment on study was 56 days (range 13-181).

Adverse events

Nausea, anorexia, fatigue, and constipation were the most common adverse events (AES) in
this trial over the course of therapy (Table 3). Fifteen of 18 patients (83%) experienced any
grade (G) of nausea with 1 (6%) experiencing =G3 nausea. Thirteen patients (72%)
experienced anorexia with 2 (11%) reporting >G3 anorexia. Eleven patients (61%) reported
fatigue with 4 (22%) reporting 2G3 fatigue. Thirteen patients experienced 2G3 hematologic
toxicities [neutropenia (n = 5, 28%); anemia (n = 1, 6%); thrombocytopenia (n = 1, 6%)]. No
grade 5 toxicities were observed.

Cancer. Author manuscript; available in PMC 2020 August 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gaillard et al.

Page 6

Dose-limiting toxicities and selection of the RP2D

Response

All 18 patients (14 in dose-escalation and 4 in dose-expansion cohorts) were evaluable for
safety and toxicities of the combination. Three patients experienced at least 1 DLT (1 on
DL2 and 2 on DL3). On DL2, one patient experienced a DLT of prolonged G3 fatigue. The
DL2 cohort was expanded to 6 patients. Two patients on DL2 discontinued therapy before
completing cycle 1 but did not meet DLT criteria. Thus, two additional patients were
enrolled onto DL2 to allow 6 patients to complete cycle 1 prior to determining whether to
escalate to the next dose level. On DL3, one patient experienced G4 thrombocytopenia and
G3 fatigue lasting > 21 days; one patient experienced G3 anorexia and G3 fatigue. DL2
(CC-486 300mg daily days 1-14 and romidepsin 8mg/m? days 8 and 15) was declared the
MTD and selected as the RP2D used for the expansion cohort. No DLTs were observed in
the four patients treated in the expansion cohort.

Six patients discontinued treatment before response evaluation (4 withdrawals, 1 secondary
to toxicity, 1 death secondary to disease progression,). Twelve patients (10 in dose-escalation
and 2 in dose-expansion cohort) were evaluable for response by radiological assessment of
target lesions using RECIST, v1.1. No complete or partial responses were observed. In the
dose-escalation portion, progressive disease was seen in 6 patients. Best response of stable
disease was observed in 4 patients, with one SD lasting >4 months. Of the four patients
enrolled in the dose-expansion cohort, 2 were evaluable for response: one patient
experienced SD >4 cycles and the other had progressive disease as best response. The
median duration of study treatment for evaluable patients was 56 days (range 28-181, Figure
1). Of the 5 patients who achieved SD as best response, four ultimately discontinued due to
disease progression; the fifth discontinued because of toxicity (diarrhea) without
progression.

Pharmacokinetics

CC-486 and romidepsin pharmacokinetic data were available for 17 (94%) and 16 (89%)
patients, respectively (Table 4). Since CC-486 pharmacokinetics were obtained on Cycle 1
Day 1, there was no effect of romidepsin on the exposure with the data being presented as
the active metabolite 5-azacitidine by dose. 5-azacitidine T max Was observed at
approximately 1.0 hour after CC-486 administration. There was no difference in dose-
normalized 5-azacitidine exposure, apparent clearance, and apparent volume of distribution
or half-life at 200 or 300 mg. 5-azacitidine dosing did not alter romidepsin exposure nor
pharmacokinetic parameters.

Pharmacodynamics

There were statistically significant correlations between the romidepsin total exposure [Area
under the concentration versus time curve from time 0-infinity (AUCyr)] and nausea
occurring during any cycle (p=0.03) and 5-azacitidine total exposure (AUCnr) and weight
loss occurring during Cycle 1 (p=0.04) and any cycle (p=0.04). Otherwise, there were no
correlations between worst grade of toxicity for the most common toxicities during cycle 1
or during treatment and 5-azacitidine or romidepsin exposure (p > 0.05). There were also no
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statistically significant correlations between the responses and 5-azacitidine or romidepsin
exposure (p > 0.05).

Methylation status of free circulating tumor DNA was assessed from plasma samples
obtained prior to start of cycle 1, on days 8 and 15 of cycle 1, as well as the first day of each
subsequent cycle. Paired samples were available for 17 (94%) patients from C1D8 and
C1D15 and 10 (56%) patients from C2D15. Mean LINE-1 methylation was decreased at
each time point compared to baseline (Table 5), however the mean difference was only
significant on C1D8 (-6.23, p=0.04) and C2D1 (-10.28, p=0.02). There was no association
with dose level (Table 5 and Figure 2). Of the 12 patients with best response outcome, 9 had
LINE-1 data at both baseline and C2D15. Patients with stable disease as best response had a
trend towards a greater decrease in LINE-1 methylation by C2D15 than patients with
progressive disease (Supplementary Table, p=0.14). Comparing the maximum de-
methylation at any time prior to and including C2D15, the two best response groups
appeared similar, p=0.46.

Discussion

Combination HDAC and DNMT inhibition have been previously tested in advanced solid
tumor patients, beginning with phase | studies of subcutaneous 5-azacitidine with
phenylbutyrate or valproic acid 23 24, Both studies showed minimal efficacy, with the HDAC
inhibitors utilized both suffering from unfavorable pharmacodynamics and therapeutic
indices. A subsequent study of the class | specific HDAC inhibitor, entinostat, in
combination with subcutaneous 5-azacitidine did show modest efficacy in heavily pre-
treated non-small cell lung cancer (NSCLC) patients 12, resulting in that combination being
moved forward in phase Il studies in advanced NSCLC (NCT00387465), triple negative and
hormone-resistant breast cancer 25, and colon cancer 1. These three studies failed to meet
their primary endpoints, but for the NSCLC and breast cancer cohorts in particular, there
was signal suggesting that epigenetic therapy could overcome resistance and/or increase
sensitivity to multiple classes of agents including cytotoxic chemotherapy, hormonal therapy,
and immunotherapy. Indeed, the strategy of using combination HDAC and DNMT inhibition
to sensitize solid tumors to other classes of agents is presently the predominant therapeutic
approach for these agents in ongoing studies (NCT02512172).

Both subcutaneous azacitidine and intravenous decitabine have short half-lives that may
affect pharmacodynamic efficacy in solid tumors as well as compliance due to the required
schedule of administration. Our trial was designed to find the maximum tolerated dose of the
class 1 specific HDAC inhibitor romidepsin with an oral formulation of 5-azacitidine
(CC-486), the latter of which had theoretical and practical advantages in terms of ease of
administration and prolonged drug exposure to the DNMT inhibitor. Importantly, our trial
was designed accepting the likelihood that this combination would likely need to move
forward in combination with another class of agents as a therapeutic strategy, so the
pharmacokinetic and pharmacodynamic analyses had particular importance. In this study,
CC-486 and romidepsin exposure was consistent with previously reported datal#: 17,
Treatment with CC-486 did not alter romidepsin exposure, consistent with their independent
routes of elimination. Exposure to the combination of CC-486 and romidepsin decreased

Cancer. Author manuscript; available in PMC 2020 August 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gaillard et al.

Page 8

LINE-1 methylation across time points, although the mean difference was only significant at
Cycle 1 Day 8. The sample size was too small at individual dose levels to determine whether
there was a dose-dependent effect.

A phase | study of CC-486 showed signs of potential preliminary efficacy in patients with
nasopharyngeal cancer which has a known association with Epstein-Barr virus infection,
with 7 of 8 patients treated with CC-486 monotherapy experiencing partial responses (3
patients) or stable disease (4 patients)*. Substantial preclinical data from multiple groups
have demonstrated that DNMT inhibitors preferentially and consistently up-regulate viral
response and host defense gene signaling pathways in multiple cancers 26-29. Accordingly,
we chose to conduct an expansion cohort of a planned 15 patients in patients with virally-
mediated cancers, hypothesizing that similar efficacy and modulation of viral response genes
may be seen in these cancers. Target accrual was not reached due to competing studies of
immune modulating agents (e.g PD-1/PD-L1 inhibitors) in the same patient populations.
Only four patients were enrolled, with no statement regarding efficacy of the combination in
virally-mediated tumors being possible.

Toxicities were as expected for this combination based on previous data regarding single
agent adverse events. We were able to determine a recommended phase 11 dose for the
combination, which could be useful in future studies of the combination. Multiple trials are
ongoing of DNMT inhibitors and/or HDAC inhibitors with other classes of agents including
cytotoxic chemotherapy, targeted agents, hormonal agents, and immunotherapy. With these
approaches, there has been early demonstrated activity in reversing chemotherapy and
hormonal therapy resistance. Indeed, the class | HDAC inhibitor, entinostat, has moved
forward into phase 111 testing (NCT02115282) in combination with an aromatase inhibitor
due to a survival benefit shown in a randomized phase Il study, and responses being reported
in immune-resistant tumors in combination with anti-PD-1 therapy3%-33. It remains to be
determined how these epigenetic modulators may best be utilized in advanced solid tumors
and in combination with which classes of agents. Our trial defines the dose for the
combination of romidepsin and oral azacitidine/CC-486 as another possible future regimen
to be combined with other classes of agents.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1:

Time on study treatment (days) for patients evaluable for response. Light blue: dose level 1,
medium blue: dose level 2, dark blue: dose level 3, gray: expansion cohort. Each bar is
denoted with subject’s best response; SD: stable disease, PD: progressive disease. *denotes
patient who discontinued treatment due to possible treatment-related toxicity after response
evaluation, **denotes patient who discontinued due to clinical progression
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Figure 2:

Change in LINE-1 methylation from baseline to C1D8. Paired plasma samples from baseline
and C1D8 were evaluated for LINE-1 methylation. Each line represents paired samples and
percent methylation for each sample is presented. The lines are color coded by dose level:
dose level 1 (green lines), dose level 2 (blue lines), dose level 3 (red lines)
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Planned Dose Levels

Table 1:

Dose Level

Dose and Schedule (28 day cycles)

5-Azacitidine

Romidepsin

Number of subjects enrolled

Phase |

Expansion

Level -1 4

Level 1
Level 2
Level 3

Level 41

100mg daily days 1-14

200mg daily days 1-14
300mg daily days 1-14
300mg daily days 1-21
MTD daily days 1-21

8mg/m? days 8 and 15

8mg/m? days 8 and 15
8mg/m? days 8 and 15
8mg/m? days 8 and 15
8mg/m? days 8, 15, and 22

fSubjects would only be enrolled in Level -1 if >2 DLTs in Level 1

iLeveI 4 was optional and based on discussions between the study investigator and Celgene was not opened to enroliment.
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Patient Characteristics

Table 2

[ A

| Dose Escalation | Expansion

Number enrolled

| w

14

4

Median Age, years (range)

| 55 (42-81) | 53 (42-81) | 64 (42-69)

Gender, N (%)

- Female 11 (61) 7 (50) 4 (100)

- Male 7 (39) 7 (50) 0
Performance Status, N (%)

-0 8 (44) 7 (50) 1(25)

-1 7(39) 5 (36) 1 (50)

-2 3(17) 2 (14) 1(25)
Tumor Types, N (%)

- Colorectal 5 (28) 4 (36) 0

- Cervical 3(17) 0 3 (75)

- Anal 2 (11) 1(7) 1(25)

- Soft Tissue Sarcoma 2(11) 2(14) 0-

- Esophageal 1(6) 1(7) 0

-HNSCC 1 (6) 1(7) 0

- Lung 1(6) 1(7) 0

- Endometrial 1(6) 1(7) 0

- Pancreas 1(6) 1(7) 0

- Kidney 1(6) 1(7) 0
Prior lines of systemic therapy, N (%)

-1 4(22) 2(14) 1 (50)

-2 3(17) 2 (14) 1(25)

-3 6 (28) 4(36) 0

-4+ 5(33) 5 (36) 1(25)
Prior radiation therapy, N (%)

- Yes 12 (67) 10 (71) 1 (50)

-No 6 (33) 4(29) 2 (50)

Cancer. Author manuscript; available in PMC 2020 August 15.

Page 14



Page 15

Gaillard et al.

(za v (29) ¢ 0 4 0 (m)e 0 14 0 0 0 0 0 $0] JUBIaM

(82) g (L9)¢ 0 4 0 (e 0 [ 0 ()T 0 T 0 Bumuwion

(82) 5 (ee) T T 0 0 (S2) ¢ 0 € 0 (ee) T 0 T 0 pasealosp 1unod 13|3te|d

(82) s (29) ¢ 14 0 0 (s e € 0 1 0 0 0 0 pasealdap Junod JiydosnaN
(e8) g1 (oom) € T 14 T (s 6 0 6 0 (oom) € 0 € 0 easneN

()R 0 0 0 0 ®T 0 1 0 0 0 0 0 elbfeAN

()R 0 0 0 0 |1 0 1 0 0 0 0 0 uonasjul [esoonN

()RS 0 0 0 0 |1 T 0 T 0 0 0 0 pasealosp Juno a1hooydwA]

()R 0 0 0 0 @®T 0 1 0 0 0 0 0 eluwosu|

()R 0 0 0 0 |1 T 0 1 0 0 0 0 elwasaubewodAH 9

(O 0 0 0 0 @®1 T 0 0 0 0 0 0 elWadA|BiadAH g
(82)s (ee)T 0 T 0 (Cra 0 € 0 (ee)T 0 T 0 ayoepeaH Amn,

()RS 0 0 0 0 @®1 0 T 0 0 0 0 0 Buiysni4 m
(e 0 0 0 0 (e 0 z 0 0 0 0 0 JEICE W
(t9) 11 (19)¢ 4 0 4 (29)8 4 9 T (ee) T 0 T 0 anbie =

@1 0 0 0 0 @®1 0 T 0 0 0 0 0 ewsp3 m
(e (ee)T 0 T 0 |1 0 T 0 0 0 0 0 eisdadsAq m
“ne (ee) 1 0 T 0 @®T 0 1 0 (€)1 0 T 0 e1snafsi@ M

@t 0 0 0 0 @t 0 1 0 0 0 0 0 ssauizzig S
(e v 0 0 0 0 (ee) v T € T 0 0 0 0 eayrelq m
(99) 0T (ee) 1 0 T 0 (89) L 0 L 0 (29) 2 0 14 0 uorednsuod S

(OR 0 0 0 0 @1 0 T 0 0 0 0 0 smiyd Z

()R 0 0 0 0 |1 0 T 0 0 0 0 0 UoISIA palinig m
() et (oot) € 1 4 T (29) 8 T L 0 (29) 2 0 4 0 eIxalouy 8
(ne (o)t 0 T 0 (m)e T 1 1 0 0 0 0 elwsuY

()R 0 0 0 0 |1 T 0 T 0 0 0 0 uonI84ul [eUILIOPAY

(%) NI[eIOL  p/copesD  z/TapelD  €2apeud (%) NIEOL p/gapetd  g/Tapedd  €2apetD  (9%) N[EIOL p/EapelD  g/Topedd  €29pedo
ﬁwﬁmmvw _MS._. S319AD IV 181940 S919AD IV 1 919D 91940 IV ) 1UBAT 8SJ3NPY
(e=N) € 129 (z1=N) Z 13737 (e=N) T 19797
SJUBAT 8SIBAPY Pale|ay Juswiieal ]
€ 9a|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 16

Gaillard et al.

(1N ez 0 0 0 0 Nz 14 0 T 0 0 0 0 pasealosp [190 poojq SHYM
(%) N el  p/capedD  g/TepelD  €2apeld  (9) NIelOL /g epedD  g/TepelD  g2apeld (%) NIeI0L /g 8pedD /T epelo g2 apelo
(%) N JUBAT 8SI9APY
(87=N) rezoL 919K 11V T 919D 91940 IV T 91940 $919AD 11V T819AD

(€=N) € 19n97] (2T=N) 2 13787 (€=N) T 19A97]

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Cancer. Author manuscript; available in PMC 2020 August 15.



Page 17

Gaillard et al.

"UOINGLISIP JO BWNJOA Juatedde 4/A ‘UOINGLISIP JO BWNJOA A ‘41| 4By Z/T1 ‘uoneuaduod

sead 03 awiy ‘XeW ) ‘uoineuaouod ewsejd yead XUy ‘aouelea|d o1welsAs wasedde 47D ‘oueses|d d1WLISAS | ‘AlULjul 0} 8AIND awil-uoijesyuaduod ewseld ay Japun eate ANIDNY :suoneINBIqqY

‘pariodal are sanfeA [enjoe ay} ‘e>u J| (U ‘abuel) uelpaw se pajussald s1 XBW | -(u) S F SenjeA ueaw Se a|ge} sy ul pajussald are eleq

(91) (91) (91) (91 '05'v—00°€) (91)
TOFL'ST LSTLOT SrIvel 65T F 8667 007 6'VSZ ¥ T'SGY 8 Auw Auw
uisdapiwoy
(o1) (o1) (o1) (T '0v'e - 2v°0) (1)
ISGFTEL 768F 226 9T0F290 692 F €28 80'T Z0ST ¥ L'See 8 ooe gpuee
(2 (4] (4] (€'00T-52'0) (€) 8 002 I
6TE ‘€6  €/€'7/.€ 650650 8€S ‘/€G 00T TLISTF0V2E
auipnioeze-g
@) (7)) (u) (wyy.Bu) (u) (wy/Bu) (zw/Bw) (Bw) Hoyoo
AJOH/A  1D104/1D oy INIyNy xew ) Xeu asop uisdepiwoy  8sop 987-0D
sJa1eweled onaujodewseyd ewse|d
¥ 8lqel

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2020 August 15.



Page 18

Gaillard et al.

Author Manuscript

‘syurodawin pareatpul ayi Je sajdwies usamiag uoliejAyaw abeiusaiad U abueyd ayy S108}481 S0UBIBYIP UBSIA

S|aA3] Juswiea-aid 01 pasedwod uonejAylaw T-IN |7 1us1ad Ul douUIBYIP UBSIA

G 9lqeL

Author Manuscript

010 (z6'1'66'6T-) €0'6—- 0T §1de0

200  (€97T- 'v6'8T-)8Z0T- €T 1de0

2ro (8L1'1E€T-) 9L'G6- LT e} so]

veo  (erle'erey-)00TT- € €1d

220 (eve'9oeT-)egy- 1T 21a

920 (0sTT'¥8Y2-) L99- € 114

¥0°0 (¥2'0-'€22T-) €2°9- LT  SI9A3] 3s0p ||V
8d10

anjen-d  (1D) souasaylp UBSIN N julodawi ]

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2020 August 15.



	Abstract
	Precis:
	Methods
	Patients
	Study design
	Assessments
	Pharmacodynamic analyses
	Analysis of LINE-1 methylation
	Statistical Considerations

	Results
	Baseline patient demographics and disease characteristics.
	Adverse events
	Dose-limiting toxicities and selection of the RP2D
	Response
	Pharmacokinetics
	Pharmacodynamics

	Discussion
	References
	Figure 1:
	Figure 2:
	Table 1:
	Table 2
	Table 3
	Table 4
	Table 5

