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Introduction

In vitro profile of PX-D26116 versus Epacadostat

Indoleamine 2,3-dioxygenase 1 (IDO1) is a heme-containing
enzyme catalyzing the rate-limiting step in the kynurenine pathway.
The metabolites from an activated kynurenine pathway as well as
local depletion of L-tryptophan can both result in impaired T cell
activity. Since tumors often overexpress IDO1, it poses an
important mechanism by which many tumors are able to escape
immune surveillance.
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Epacadostat is the most advanced IDO1 inhibitor in clinical
development. Recently it has failed to improve progression free
survival in a pivotal phase 3 study (ECHO-301) for the treatment of
advanced melanoma in combination with the PD-1 checkpoint
inhibitor Pembrolizumab (Keytruda©).
A potential liability of Epacadostat is its vast phase II metabolism
by UDP-glucuronosyltransferase 1A9 (UGT1A9) in humans,
leading to the formation of 8-10 times more inactive Glucuronide
conjugate than active drug substance at steady state.
Using a hydroxyamidine pharmacophore as a starting point for our
medicinal chemistry efforts, we addressed this shortcoming: Both
our lead compound PX-D26116 as well as Epacadostat have
cellular IC50 values in the low nanomolar range, whereas PXD26116 is superior to Epacadostat in the biochemical inhibition
assay. Most importantly, in contrast to Epacadostat, PX-D26116
exhibits an improved metabolic stability in human and cynomolgus
hepatocytes as well as in a humanized liver mouse model.
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Human biochemical IDO IC50
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Human cellular IDO IC50 ; SK-OV-3
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Human whole blood IC50
Human T cell proliferation IC50 ; SK-OV-3
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A: Inhibition of Kynurenine production by IDO1 with Epacadostat and PX-D26116 in a SK-OV-3 cellular assay
B: Assessment of CD8+ T cell proliferation by CFSE dilution in a co-culture of T cells with IDO1 expressing
cancer cells plus PX-D26116
Table: PX-D26116 and Epacadostat have comparable activities in in vitro assays of IDO1 inhibition. All values
as geometric mean of > 3 assays.

In vitro and in vivo ADME profile of PX-D26116 versus Epacadostat

Assay

Species

Biochemical UGT1A9 t1/2 [min]

Human

49

Mouse
Rat
Dog
Monkey
Human

21
13
104
49
96

Hepatocytes t1/2
Half-life in min
(%Glucuronide at 120 min)

PX-D26116

Epacadostat

A

C

19
(23%)
15 (68%)
(26%)
25 (19%)
(5.8%) 123 (12%)
(18%)
25 (71%)
(20%)
77 (55%)

Table: PX-D26116 is less metabolized than Epacadostat by UGT1A9 in a
B
biochemical assay and the half life as well as glucuronidation profile are
improved in most species.
A: Epacadostat and PX-D26116 have comparable pharmacokinetics in mice.
B: Different extent of Glucuronidation of PX-D26116 and Epacadostat in
human hepatocytes.
C: PX-D26116 has an improved PK profile over Epacadostat in mice with a
humanized liver (PXB mice,
). In contrast to PX-D26116,
Epacadostat is highly glucuronidated in PXB mice.
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In vivo efficacy of PX-D26116 versus Epacadostat alone and in combination with anti CTLA-4 antibody therapy
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A: PX-D26116 and Epacadostat have comparable
single-compound activities in a CT 26 mouse model.
(100 mg/kg po BID; Error bars denote SEM)
Off Target and toxicity profiling of PX-D26116

Assay / Target
CYP 3A4, 2C9, 2C19, 2D6

C

B

>10 µM

Safety Panel [10 µM]

2 hits/44

Nuclear Receptor Panel

negative

hERG

negative

AMES

negative

B and C: PX-D26116 increases the effect of checkpoint therapy with anti CTLA-4 antibody and increases the number
of surviving mice in a CT26 mouse model. (100 mg/kg po BID; Error bars denote SEM)

Summary
With PX-D26116 we have identified a proprietary potent IDO1 inhibitor. Although being equipotent to
Epacadostat in vitro and with a comparable PK in mice, PX-D26116 shows a significantly better in vivo
efficacy in the CT-26 tumor model in co-treatment with anti-CTLA4. This leads to 40% tumor rejection as
opposed to 10% for anti-CTLA treatment alone or the Epacadostat / anti-CTLA4 combination, respectively.
Since the human PK of Epacadostat is significantly hampered by massive glucorunidation, we optimized
our lead series i.e. regarding human phase II metabolism. PX-D26116 has an improved human metabolic
profile vs Epacadostat which ultimately may translate into a superior clinical profile.
The failure of Epacadostat to significantly improve progression free survival in combination with
Pembrolizumab in the ECHO-301 phase III trial is currently under active investigation. Compound-specific
reasons like target-occupancy over time is a possible explanation of the failure. Since PX-D26116 has a
significantly different preclinical profile to Epacadostat, we regard PX-D26116 as a good candidate for
further preclinical and clinical characterization.

