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Abstract

Purpose—ZEN-3694 is a bromodomain extra-terminal inhibitor (BETi) with activity in
androgen signaling inhibitor (ASI)-resistant models. The safety and efficacy of ZEN-3694 plus
enzalutamide (ENZ) was evaluated in a phase 1b/2a study in metastatic castration-resistant
prostate cancer (NCRPC).
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Experimental Design—Patients had progressive mCRPC with prior resistance to abiraterone
(ABI) and/or ENZ. 3+3 dose escalation was followed by dose expansion in parallel cohorts
(ZEN-3694 at 48 and 96 mg orally once daily, respectively).

Results—Seventy-five patients were enrolled (N = 26 and 14 in Dose Expansion at low- and
high-dose ZEN-3694, respectively). Thirty (40.0%) patients were resistant to ABI, thirty-four
(45.3%) to ENZ, and eleven (14.7%) to both. ZEN-3694 dosing ranged from 36 mg to 144 mg
daily without reaching an MTD. Fourteen patients (18.7%) experienced grade = 3 toxicities,
including three patients with Grade 3 thrombocytopenia (4%). An exposure-dependent decrease in
whole blood RNA expression of BETi targets was observed (up to 4-fold mean difference at 4
hours post-ZEN-3694 dose; p < 0.0001). The median radiographic progression-free survival
(rPFS) was 9.0 months (95% ClI: 4.6, 12.9) and composite median radiographic or clinical
progression-free survival was 5.5 months (95% CI: 4.0, 7.8). Median duration of treatment was 3.5
months (range 0 — 34.7+). Lower AR transcriptional activity in baseline tumor biopsies was
associated with longer rPFS (median rPFS 10.4 vs. 4.3 months).

Conclusions—ZEN-3694 plus ENZ demonstrated acceptable tolerability and potential efficacy
in patients with ASI-resistant mMCRPC. Further prospective study is warranted including in
MCRPC harboring low AR transcriptional activity.

Introduction

Prostate cancer is the most common malignancy and second leading cause of death among
men in the United States.1 Androgen signaling blockade with either androgen receptor (AR)
antagonism or CYP17 inhibition improves long-term survival in both metastatic castration-
resistant prostate cancer (nCRPC) and metastatic castration-sensitive disease.2~> However
treatment resistance is universal, and cross resistance between AR antagonists and CYP17
inhibitors limits the clinical utility of these agents when used sequentially.6-10

Multiple mechanisms of therapeutic resistance to AR pathway inhibitors have been
described, including amplification of the AR gene and its enhancers, up-regulation of intra-
tumoral androgen synthesis, generation of ligand-independent AR splice variants, activation
of alternative oncogenic signaling pathways including MY C, trans-differentiation to an AR-
independent, neuroendocrine phenotype, and co-option of alternative steroid hormone
receptors including the glucocorticoid receptor (GR).11-16 A broad therapeutic approach
capable of affecting expression/signaling of multiple pathways may provide a means to
reverse resistance and restore sensitivity to AR targeting therapy.

Proteins of the BET bromodomain family are epigenetic readers that bind to acetylated
histones through their bromodomains to affect gene transcription.1” They preferentially
localize at sites of enhancers of various oncogenes to promote tumorigenesis and
progression. ZEN-3694 is an orally bioavailable, second generation, potent pan-BET
bromodomain inhibitor that leads to down-regulation of expression of AR-signaling, AR
splice variants, MYC, GR, and other oncogenes in multiple CRPC prostate cancer models,
and has significant /7 vivo activity as single agents, with evidence of synergy when
combined with enzalutamide.18
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We conducted a first-in-human phase 1b/2 dose escalation/expansion study of ZEN-3694 in
combination with enzalutamide in patients with mCRPC and prior progression on one or
more androgen signaling inhibitor.

METHODS

Patient Population

Patients had histologically confirmed mCRPC with progression at study entry by Prostate
Cancer Working Group 2 (PCWG?2) criteria.19 Patients were required to have progression on
prior abiraterone and/or enzalutamide prior to study entry, no prior docetaxel for the
treatment of MCRPC, serum testosterone < 50 ng/dL with maintenance of androgen
deprivation therapy during study treatment, ECOG performance status of 0 or 1, adequate
organ function including absolute neutrophil count > 1.5 x 10%/L, platelet count > 100,000,
total bilirubin < 1.5 x ULN, creatinine clearance > 60 ml/min. Patients with uncontrolled
hypertension or NYHA class Il or higher congestive heart failure were excluded.

Study approval was obtained from the ethics committees at the participating institutions and
regulatory authorities. All patients gave written informed consent. The study followed the
Declaration of Helsinki and good clinical practice guidelines (NCT02711956).

Study Design and Treatment Schedule

This was a phase 1b/2, multicenter, open-label, combination dose-escalation study of
ZEN-3694 in combination with the standard dose of enzalutamide 160 mg daily. Lead-in
treatment period with enzalutamide monotherapy (day —14 to day —1) was required in
subjects not already receiving enzalutamide at the time of study enrollment. Patients
continued treatment until radiographic progression by PCWG?2 criteria, unequivocal clinical
progression or unacceptable toxicity. PSA progression alone was not used as a criterion for
treatment discontinuation.

The starting dose of ZEN-3694 was 36 mg orally once daily. A 3+3 dose-escalation schema
was utilized up to a maximum administered dose of 144 mg daily. Dose expansion was
subsequently performed in two cohorts in parallel: 1) Low dose: ZEN-3694 at 48 mg daily
(N = 14), and 2) High dose ZEN-3694 96 mg daily (N = 26).

A formal interim analysis was not planned, however interim data were reviewed on an
ongoing basis. The final planned analyses were performed after 75 patients were enrolled
and the database was locked on 06-Feb-2020.

The primary study endpoint was safety and the recommended phase 2 dose of ZEN-3694 in
combination with enzalutamide. Secondary endpoints included pharmacokinetic (PK)
assessment of ZEN-3694 and enzalutamide, PSA50 response (=50% decline in PSA from
baseline confirmed = 4 weeks later) rate, duration of PSAS50 response, and radiographic
progression-free survival. Soft tissue radiographic progression and responses were assessed
according to RECIST v1.1 criteria. Progression of bone metastases was assessed using
PCWG2 criteria. Post-hoc analyses were performed to assess composite progression-free
survival, defined as first occurrence of radiographic or clinical progression or death, as well
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as PSA progression-free survival by PCWG?2 criteria. Correlative endpoints included
pharmacodynamic assessment of ZEN-3694 in combination with enzalutamide and
relationship between tumor genomic/transcriptional profile, protein expression, and clinical
variables with clinical outcomes on treatment.

Safety and Efficacy Assessments

Clinical and laboratory assessments were conducted at baseline and weekly during cycles 1
and 2 (28 day cycle length), every 2 weeks in cycle 3, and then every 4 weeks thereafter.
Tumor response monitoring was performed using whole body bone scan and cross-sectional
imaging of the chest/abdomen/pelvis at baseline and every 2 cycles thereafter. Adverse
events were graded using Common Toxicity Criteria version 4.0.

Pharmacodynamic/Exploratory Assessments

Whole blood RNA for assessment of BET inhibitor target gene expression (MYC, IL-8,
CCRI1, GPR183, HEXIML1, and /L 1RN) was collected pre-dose, 2, 4, 6 and 24 hours post-
C1D1 dose.20 Baseline and on-treatment metastatic tumor biopsies of bone or soft tissue
were obtained whenever feasible, and were evaluated by RNA-seq and
immunohistochemistry (IHC) for protein expression of AR. Quality of the FASTQ files was
verified by FASTQC?2, and reads were aligned on BaseSpace (https://
basespace.illumina.com) using the RNA-Seq alignment App (version 1.1.1) with the default
parameters (STAR aligner version 2.5.0b, UCSC hg19 reference genome). Gene expression
levels (FPKM) for baseline biopsies were estimated using Cufflinks (version 2.2.1). For the
paired biopsies, aligned reads were used as input for DESeq?2 (version 1.1.0) to enable
pairwise differential gene expression analysis using the default parameters. Gene set
enrichment analysis (GSEA) was performed on transcriptional data when available, and
previously validated AR, prostate cancer and MYC transcriptional signatures were
additionally applied to the transcriptional data.21~22 For the BETi signature, significant
genes (p-value <0.05) that were >2-fold down-regulated upon exposure of 0.5uM I-BET762
for 24 hours in LNCaP prostate cancer cells were selected.23 Archival tumor tissue was
obtained whenever feasible for analysis of whole transcriptome and exome sequencing.

Pharmacokinetic Assessments

RESULTS

Plasma levels of ZEN-3694, the bioactive first-order metabolite ZEN-3791, and
enzalutamide were measured pre-dose and up to 24 hours post-dose on days 1 and 15 of
cycle. Plasma concentrations were determined using validated liquid chromatography/
tandem mass spectrometry analysis (LC/MS/MS).

Study Population and Patient Disposition

A total of 75 patients were enrolled from December 2016 to April 2019 across 7
investigational sites. Baseline characteristics of the enrolled patients are shown in Table 1.
At study entry, 30 (40.0%) of patients had previously experienced disease progression on
abiraterone, 34 (45.3%) on enzalutamide, and 11 (14.7%) on both. Twelve (16%) patients
experienced prior primary resistance to first-line AR targeted therapy, defined in post-hoc
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fashion as treatment duration of less than six months. Forty-two (56%) patients had evidence
of radiographic and/or clinical progression at study entry.

The median duration of treatment was 3.5 months (range 0 — 34.7+). As of date of data cut-
off, 7 patients (9%) remain on treatment without progression, with duration of therapy
ranging from 15.0+ — 34.7+ months. Forty-eight patients (64%) discontinued for disease
progression; nine patients (12%) discontinued for adverse event, and eleven (16%) withdrew
from study.

Safety Results

The proportion of patients who experienced Grade = 3 treatment-related adverse event was
18.7% (n = 14). The most common grade = 3 adverse events (= 2 patients) included: nausea
(n = 3; 4 %), thrombocytopenia (n = 3; 4%), anemia (n = 2; 2.7%), fatigue (n = 2; 2.7%),
and hypophosphatemia (n = 2; 2.7%). There were no clinically significant bleeding events
observed on treatment.

The most commonly reported ZEN003694-related AEs (any grade severity, occurring in =
10% of patients, in order of incidence) were: visual symptoms (described as a transitory
perception of brighter lights and/or light flashes, with or without visual color tinges, as well
as trouble navigating in dim light) (67%), nausea (45%), fatigue (40%), decreased appetite
(25%), dysgeusia (20%), thrombocytopenia (15%), and weight decreased (11%) (Table 2).
Visual symptoms were Grade 1 in all cases, resolved 60-90 minutes after dosing, were
successfully mitigated with implementation of dosing before bedtime, and resulted in no
functional consequences upon repeat eye exams throughout study participation.

Dose reductions and/or treatment discontinuation due to adverse events were required in
24175 (32%) of patients. The percentage of patients requiring dose reduction and/or
discontinuation ranged from 10%-35% for doses from 36 mg — 96 mg/day, in contrast to
75% and 100% at ZEN-3694 dose levels of 120 and 144 mg/day, respectively
(Supplementary Table 1). The class of adverse events leading to dose reduction and/or
discontinuation were related to Gl toxicities in 83% of occurrences.

Determination of Maximum Tolerated Dose and Recommended Phase 2 Dose

In the dose escalation, 35 patients were enrolled across dose levels ranging from 36 to 144
mg daily. The maximal tolerated dose was not reached. One patient experienced a dose-
limiting toxicity at the 96 mg/day dose level (Grade 3 nausea necessitating missing > 25% of
scheduled doses in cycle 1). Based on the aggregate of pharmacodynamic data indicating
dose exposure-dependent down-regulation of BETi target gene expression with a plateau of
effect at doses above 96 mg/day, the high percentage of patients requiring dose interruptions/
reductions at doses above 96 mg/day, and a comparable PK/PD effect with pre-clinical
models treated at efficacious doses, 96 mg/day was chosen as the recommended phase 2
dose of ZEN-3694 for Dose Expansion (N = 26). An additional Dose Expansion cohort of
48 mg/day (N = 14) was also enrolled, to better characterize the exposure-effect relationship.
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Pharmacokinetic Analyses

The AUC(_p4 and the Cp,ax 0f combined ZEN-3694 (parent compound) + ZEN-3791 (active
metabolite), on Day 1 and Day 15 of cycle 1, are shown in Figure 1A and Figure 1B,
respectively. Less than dose proportional increase in exposure was observed at doses higher
than 96 mg daily. The estimated Ty,ax and half-life of ZEN-3694+ZEN-3791 were 2h and 5
6h, respectively. The ratio of ZEN-3791 metabolite to parent compound ZEN-3694 was
increased on Day 15 compared to Day 1, likely related to enzalutamide-mediated induction
of CYP3A4 metabolism (Figure 1C). The observed plasma concentrations of ZEN-3694 +
ZEN-3791 were similar to ZEN-3694 monotherapy pharmacokinetics previously reported.24
Likewise, there was no significant impact of ZEN-3694 on enzalutamide and desmethy!I
enzalutamide concentrations (Figure 1D).

Pharmacodynamic Analyses

Pre- and up to 24 hour post-dose whole blood RNA analyses were available from 69 patients
enrolled on study. There was a dose-dependent 2—4 fold decrease in the whole blood mMRNA
levels of the BET inhibitor target genes MYC, /L-8, CCR1, GPR183, and /LIRN (Figure
2A) upon treatment with ZEN-3694, which was sustained for at least 8 hours. Decrease in
expression of BET inhibitor target genes appeared to plateau at ZEN-3694 dose levels > 96
mg. There was a direct correlation between cumulative exposure to ZEN-3694 + ZEN-3791
(AUCq_ for MYCand GPR183, and AUC_4 for CCR1, ILIRN, and /L-8) with down-
regulation of whole blood mRNA levels of the BET inhibitor target genes (R? ranging from
0.20 to 0.51, p values < 0.0001) (Figure 2B).

Four patients had evaluable paired metastatic tumor biopsies obtained at baseline and on-
treatment (median duration of treatment eight weeks prior to on-treatment biopsy). Time
after the last ZEN-3694 + enzalutamide dosing prior to the biopsy ranged from 3.5 to 24
hours. The limited sample size precluded ability to perform statistical analyses of change in
expression by dose level. However, on gene set enrichment analyses looking at changes
between on-treatment versus pre-treatment samples, there were strong indications of down-
regulation of expression of MYC and AR-signaling on-treatment compared to baseline
biopsies were detected, as well as down-regulation of BET-dependent genes previously
identified in LnCaP cells treated with the 1-BET762 BET inhibitor23 (Figure 2C).

Efficacy Analyses

The median radiographic progression-free survival (rPFS) in the overall cohort was 9.0
months (95% CI: 4.6, 12.9), with 7.8 months for patients that had progressed on abiraterone
(95% ClI: 4.9, 10.6) and 10.1 months for patients that had progressed on enzalutamide (95%
Cl: 4.4, 12.9) (Figure 3A). Composite median radiographic or clinical progression-free
survival was 5.5 months (95% CI: 4.0, 7.8) in the overall cohort, and 5.5 months (95% CI:
4.4, 7.8) and 5.1 months (95% ClI: 3.2, 10.1) in those with prior progression on abiraterone
and enzalutamide, respectively (Figure 3B). Thirteen (17%) and four (5%) patients remained
on treatment for greater than 12 and 24 months without progression, respectively (Figure
3C). In patients with radiographic progression at the time of study entry, the median rPFS
was 7.8 months (95% CI: 4.4, 10.6) (Figure 3D) and composite PFS was 4.8 months (95%
Cl: 3.5, 7.7). An analysis of the subset of patients with primary resistance to prior first-line
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AR targeted therapy (N = 12), defined by progression within 6 months of treatment
initiation, demonstrated an on-treatment median rPFS of 10.6 months (95% CI (7.5, not
reached) (Figure 3E). Using a more stringent cut-off of primary resistance of progression
within 16 weeks of prior first-line AR targeted therapy (N = 5) likewise demonstrated
prolonged median rPFS (median rPFS 22.4 months, 95% CI: 7.8, not reached) and
composite PFS (median PFS 10.6 months, 95% ClI: 4.0, not reached) in this subset of
patients (Supplementary Figure 1A and 1B).

Of the four exceptional responders who remained on treatment for greater than 24 months
duration, three had radiographic progression at study entry, two had progressed on prior
enzalutamide, and one of the four patients experienced an objective radiographic response
on enzalutamide + ZEN-3694 (Supplementary Table 2).

Six patients (8%) experienced a greater than fifty percent decline from baseline in serum
PSA by PCWG2 criteria (PSA50 response), including two patients with prior progression on
enzalutamide monotherapy. All PSA responses were confirmed on repeat measurement.
Four patients (5.3%) experienced a greater than ninety percent decline in serum PSA from
baseline on study treatment. PSA50 responses were sustained in the majority of cases with
median duration of PSA50 response of 21.1 months (95% CI (19.0, 23.2). The median PSA
progression-free survival was 3.2 months (95% CI: 3.2, 5.1) in the overall study cohort and
3.2 months (95% CI: 2.8, 6.4) in those with PSA-only progression at study entry. There were
no substantial differences with respect to rPFS, composite PFS, or PSA PFS noted between
48- and 96 mg- Dose Expansion cohorts.

Additionally, in a subset of patients (N = 21), there was a transient increase of > 2 ng/mL
and 25% above baseline in serum PSA within the first 12 weeks of treatment with
subsequent plateau in serum PSA level (Supplementary Figure 2A). Patients with transient
PSA increase as defined above appeared to derive sustained clinical benefit with median
rPFS of 10.1 months (95% CI: 5.6, 11.7). In contrast, patients whose serum PSA
consistently rose beyond the 12 week time point (N = 21) experienced a median rPFS of 7.2
months (95% CI: 3.9, 9.0) (Supplementary Figure 2B).

Predictors of Prolonged Clinical Benefit with ZEN-3694 + Enzalutamide

Exploratory analyses were performed with available genomic and transcriptional data from
baseline tumor biopsies to evaluate association with subsequent time to progression on
treatment. Interestingly, patients whose baseline metastatic tumor biopsies (N = 13) harbored
lower canonical AR transcriptional activity, as assessed by 5-gene score2> as well as the
HALLMARK_ANDROGEN_RESPONSE signature, experienced a longer median time to
progression (TTP) (median TTP 19 vs. 45 weeks) (Figure 4A and B). In support of the
notion that tumors with lower canonical AR activity might be more responsive to BET
inhibition, we observed a trend towards prolonged time to progression amongst patients
meeting clinical criteria for aggressive variant prostate cancer (e.g. low serum PSA < 10
ng/mL with concomitant high disease burden (visceral metastases and/or > 10 bone
metastases)26. The median TTP in patients with aggressive variant disease was 11.6 months
(95% ClI: 7.2, 12.8) vs. 5.5 months (95% ClI: 2.3, 10.6, p = 0.24) in those without aggressive
variant clinical features at baseline (Figure 4C).
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DISCUSSION

Our results demonstrate that the pan-BET bromodomain inhibitor ZEN-3694 has acceptable
tolerability and encouraging preliminary efficacy data in combination with enzalutamide in
patients with mCRPC. The median radiographic progression-free survival in the overall
cohort was 9 months, and over 10 months in those with prior progression on enzalutamide
monotherapy. ZEN-3694 + enzalutamide treatment led to a 2—4 fold reduction in the
expression of BET target genes including MYC, which was sustained throughout the 24
hour dosing interval. Based on the aggregate of the safety, efficacy, and evidence of robust
down-regulation of expression of BET-dependent target genes, ZEN-3694 96 mg daily has
been selected as the recommended phase 2 dose to move forward in further clinical
development in combination with enzalutamide. The clinical and pharmacodynamic data
provide clinical evidence that BET inhibition may be able to abrogate resistance
mechanisms and re-sensitize patients to AR-signaling inhibitors.

The prolonged PFS observed in the current study in relevant subsets, including those with
radiographic progression at study entry, primary resistance to prior AR targeted therapy, as
well as those with prior progression on enzalutamide monotherapy, is consistent with an
additive or potentially synergistic interaction between enzalutamide and ZEN-3694. The
baseline characteristics of the study cohort are representative of other studies in the post-
androgen receptor signaling inhibitor mCRPC setting, including nearly one-third of patients
with intermediate or high risk disease by Halabi prognostic model?’, and a quarter of which
who required opioid analgesics at study entry. These features argue against the possibility of
enrichment of better than average risk group contributing significantly to the prolonged PFS
observed on treatment. Taken together, the data support a randomized study to evaluate for
the magnitude of benefit of ZEN-3694 in combination with enzalutamide.

With the caveat of cross-trial comparisons, the median PFS observed with ZEN-3694 +
enzalutamide in the current study compares favorably to outcomes observed with sequential
AR targeting in mCRPC with abiraterone followed by enzalutamide, or vice versa, in prior
studies. In the prospective SWITCH phase 2 crossover study, the median PFS of second line
enzalutamide and abiraterone were 3.5 and 1.7 months, respectively. Similarly, median
progression-free survival with second-line AR targeting therapy have been less than 8
months in most retrospective series.? Caution should be applied to over-interpretation of
these cross-trial comparisons, and a randomized trial will be necessary to assess the
individual contribution of ZEN-3694 added to enzalutamide in mCRPC.

The PSA50 response rate with the combination of ZEN-3694 plus enzalutamide was less
than 10% in the study, and median PSA progression-free survival was less than 4 months.
Though this may reflect lack of additive benefit of ZEN-3694 in combination with
enzalutamide, decline in serum PSA and PSA progression-free survival may not be the best
metrics to gauge efficacy of BET bromodomain inhibitors including ZEN-3694. In fact, a
subset of patients experienced transient early rises in serum PSA by week 8 of treatment,
which were associated with longer time to progression. In addition, tumors harboring lower
AR activity at baseline appeared to derive more clinical benefit from treatment. Finally,
those with low serum PSA in relation to metastatic disease burden, a clinical profile
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consistent with small cell/neuroendocrine prostate cancer, may also have longer radiographic
progression-free survival compared to those with higher baseline serum PSA levels. Though
these observations are hypothesis-generating and require prospective validation, it raises the
intriguing possibility that BET bromodomain inhibitors may restore dependency on AR-
signaling in tumors that are less reliant on AR prior to BETi or that BETi is blocking
important AR-independent survival mechanisms, such as MYC, which has been shown to be
critical for BETi effects in CRPC.1328.29 AR-independent mCRPC is becoming more
prevalent with the earlier application of AR-signaling inhibitors, and is associated with
shortened survival and unmet need to develop novel therapeutic approaches.30

The acceptable toxicity profile of ZEN-3694 in combination with enzalutamide stands in
contrast to the results observed with several other recent BET inhibitors reported in the
literature which have been limited by thrombocytopenia and GI toxicities.3132 In the current
study, there was substantially less thrombocytopenia observed. Gastrointestinal toxicities
were not as prevalent or severe as prior studies and were manageable with early institution
of anti-emetics and dose reductions, if necessary. The reasons underlying the potentially
more favorable toxicity profile observed in current study, as compared with other BET
inhibitors, may relate to patient factors such as excluding prior chemotherapy for nCRPC.
Further, it is possible that a pharmacokinetic interaction with ZEN-3694 and enzalutamide
may have accelerated production of the first-generation active metabolite ZEN-3791, which
may have a more favorable toxicity profile. The differential toxicity compared with other
BET inhibitors does not appear to relate to differences in potency, given the robust down-
regulation of BETi target genes observed in the current study.

There were several limitations of the study, including the limited number of baseline and on-
treatment paired biopsies precluding the ability to identify a consistent predictive biomarker
with a high degree of statistical confidence. The non-randomized nature of the dose
expansion portion of the study also limits our ability to draw definitive conclusions
regarding the potential additive benefit of ZEN-3694, though evidence of contribution is
provided by favorable comparison to contemporary controls from other studies as outlined
above. AR-V7 splice variant status in circulating tumor cells, a validated resistance
mechanism to AR targeted therapy that may be down-regulated with BETi treatment, was
not reliably captured in this study in a sufficient number of patients to permit evaluation.
Finally, there did not appear to be a relationship between dose level and efficacy outcomes,
potentially related to fairly broad inter-patient variability in ZEN-3694 exposure, limited
sample size, and limited single agent activity of ZEN-3694.

With the shift in application of potent AR targeted therapy in earlier castration-sensitive
settings, there is an increasing medical need to develop therapies that reverse therapeutic
resistance and restore dependency on AR signaling. The preliminary data provided by the
Phase 1b/2 study of ZEN-3694 plus enzalutamide provides strong justification to further
investigate in a prospective, randomized study.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Statement of Translational Relevance

BET bromodomain inhibitors (BETi) demonstrate /7 vivo activity in enzalutamide-
resistant prostate cancer models via down-regulation of bypass signaling pathways
including MYC. Clinical translation of BETi as a therapeutic strategy in metastatic
castration resistant prostate cancer (MCRPC) has heretofore been limited by significant
toxicity including risk of thrombocytopenia. In the current phase 1a/2b study of the pan-
BETi ZEN-3694 in combination with enzalutamide in 75 patients with abiraterone and/or
enzalutamide-resistant mCRPC, the combination was well tolerated without reaching a
maximally tolerated dose. Less than 5% of patients experienced a grade > 3
thrombocytopenia. Robust, dose-dependent, and sustained down-regulation of expression
of BET inhibitor target genes including MY C was observed using a whole blood RNA
assay. Encouraging efficacy was observed including a median radiographic progression-
free survival of over 10 months in those with prior progression on enzalutamide
monotherapy. Clinical benefit was particularly pronounced in high-risk subgroups
including those with an aggressive variant clinical phenotype as well as those with lower
androgen receptor (AR) transcriptional activity in baseline tumor biopsies. A randomized
study is planned with ZEN-3694 at the recommended phase 2 dose of 96 mg orally once
daily in combination with enzalutamide in mMCRPC with prior progression on
enzalutamide or abiraterone.
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Figure 1. Pharmacokinetic analyses.
A and B. Area-under-the-curve (AUC) from 0 to 24 hours (AUCq_p4) and maximum serum

concentration, respectively, of ZEN-3694 + ZEN-3791 (first generation active metabolite)
serum concentration on day 1 and day 15 of cycle 1 (red triangles). Overlaid AUCy_p4 data
from the monotherapy trial of ZEN-369423 are shown for dose levels 48 and 72 mg daily
(black circles). C. Ratio of ZEN-3791 (first generation active metabolite) vs. ZEN-3694
(parent compound) from the prior monotherapy trial?3 and in combination with
enzalutamide on day 1 and day 15 of cycle 1. D. Steady-state serum concentration of
enzalutamide and desmethylenzalutamide following 14 day lead-in of enzalutamide (day
-14 to day -1), by ZEN-3694 dose level.
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Figure 2. Pharmacodynamic assessments.
A. Fold-change from baseline in whole blood RNA expression of BET inhibitor target genes

CCR1, ILIRN, IL-8 MYC, and GPR183by ZEN-3694 dose level. B. Correlation between
fold change from baseline in whole blood RNA expression of BET inhibitor target genes
with AUC(_»4 of ZEN-3694 + ZEN-3791 indicates strong PK-PD relationship. C. Gene set
enrichment analysis of change from baseline in gene expression by RNA-Seq in paired
metastatic tumor biopsies. Down-regulation of MY C signaling pathway is observed in on-
treatment versus baseline tumor biopsy.
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Figure 3. Radiographic progression-free survival and duration of treatment.
A. Kaplan-Meier curve demonstrating radiographic progression-free survival by PCWG2

criteria in all evaluable study participants (black curve), patients with prior enzalutamide
progression (blue curve), or prior abiraterone progression (green curve). B. Kaplan-Meier
curve demonstrating composite progression-free survival (time to first clinical or
radiographic progression) in C. Swimmer’s plot showing duration of treatment, with color
labels by ZEN-3694 dose level (hashed line = treatment ongoing). D and E. Kaplan-Meier
curves showing radiographic progression-free survival in subsets of patients with
radiographic progression or primary resistance to prior androgen signaling inhibitor,

respectively.
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Enrichment plot: HALLMARK_ANDROGEN_RESPONSE
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Figure 4. AR signaling score and clinical outcomes
A. Lower AR activity level in baseline tumor biopsies is correlated with longer time on

study (R?=0.38) using either the 5-gene AR score (left) or the
HALLMARK_ANDROGEN_RESPONSE (right) signatures. For the hallmark signature,
baseline gene expression of biopsies from patients with radiographic progression prior to 24
weeks vs. greater than 24 weeks were compared (FDR = 0.04). B. Kaplan-Meier curve
showing significant increase in time to median radiographic progression free survival in
patients with lower AR signaling compared to patients with higher AR signaling score
(median rPFS 10.4 months in tumors with low AR score vs. 4.3 months in tumors with high
AR activity). C. Patients with high tumor burden and lower baseline PSA levels (< 10
ng/mL) (blue curve) demonstrate longer PFS than patients with higher baseline PSA (> 10

ng/mL) levels.
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Baseline Characteristics

Table 1:

Study Cohort (n=75)*

Median age (range), years 70 (47-89)
ECOG score
0 42 (56%)
1 33 (44%)
Opioid analgesic use 18 (24%)
Visceral metastases at study entry (%) 21 (28%)

Median PSA, ng/mL (range)

26.99 (0.15 - 1701.8)

Median ALP, U/L (range)

82 (33 - 487)

Median LDH, U/L (range)

188 (98 — 543)

Median Hemoglobin, g/dL (range)

13.2 (6.4 - 20.2)

Halabi risk category?*

Low 50 (67)

Intermediate 16 (21)

High 8(11)

Unknown 1(1)

Prior number of systemic cancer treatments (range) 3(1-7)
Prior resistance to AR targeted therapy (%)

Abiraterone 30 (40)

Enzalutamide 34 (45)

Both 11 (15)

Duration of prior AR targeted therapy (range), months

14.3 (1.0-58.3)

Reason for prior abiraterone or enzalutamide discontinuation
Radiographic progression

Radiographic and PSA progression

Clinical and PSA progression

PSA progression

Clinical progression

8 (11%)
31 (41%)
3 (4%)
33 (44%)
0

Page 17

ALP, alkaline phosphatase; AR, androgen receptor; ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase; PSA, prostate-

specific antigen.

*
For data recorded in the clinical database as of the data cutoff date of 07 January 2020.
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Table 2.

Summary of All Grades Treatment-related Adverse Events by Dose Level of ZEN-3694

Page 18

36mg

WL

G o Dme G Pmg %m0 Lmg g roral s
Blood creatinine Increased 2 3 5(6.7)
Constipation 1 3 4(5.3)
Decreased Appetite 2 2 1 10 3 2 20 (26.7)
Diarrhea 1 5 6(8)
Dizziness 1 3 4(5.3)
Dysgeusia 2 0 0 10 1 3 16 (21.3)
Dyspepsia 1 2 3(4)
Fatigue 1 8 1 2 13 3 1 29 (38.7)
Nasal congestion 3 3(4)
Nausea 7 2 3 17 3 2 34 (45.3)
Photopsia 1 3 4(5.3)
Photosensitivity 2 3 5(6.7)
Rash 3 3(4)
Rash maculopapular 3 1 1 5(6.7)
Taste disorder 1 1 3 5(6.7)
Thrombocytopenia 1 1 2 6 1 11 (14.7)
Vision blurred 2 1 3(4)
Visual symptoms 3 12 4 6 17 4 2 48 (64)
Vomiting 1 3 1 5(6.7)
Weight loss & Abnormal 1 1 3 1 2 8(10.7)

AVisuaI symptoms defined as a transitory perception of bright lights and/or light flashes with or without visual color tinges
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