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Abstract
Regulatory T cells (Treg) are essential for immune tolerance to self antigens, but can
also dampen anti-tumor immune responses in the tumor microenvironment (TME). The
predominant chemokine receptor on human Treg is CCR4, the receptor for the
chemokines CCL17 and CCL22, which are produced by tumor cells, tumor-associated
macrophages and dendritic cells, as well as by effector T cells (Teff) in the setting of an
inflammatory anti-tumor response.1 Preclinical studies with orally-available CCR4
antagonists have demonstrated potent inhibition of Treg migration into tumors, an
increase in the intratumoral Teff/Treg ratio, and anti-tumor efficacy as a single agent and
in combination with checkpoint inhibitors.2
A first-in-human, randomized, double-blind, placebo-controlled trial was conducted to
examine the safety, pharmacokinetics (PK), and pharmacodynamics (PD) in healthy
volunteers (HVs) of single and repeat dosing of FLX475, an orally-available, potent,
and selective small-molecule antagonist of CCR4. Seven cohorts of 8 subjects each (6
drug, 2 placebo) were administered single doses ranging from 5 mg to 1000 mg. Six
cohorts were administered daily doses of FLX475 for 14 days ranging from 25 mg to
150 mg, including two cohorts evaluating a loading dose administered on Day 1.
FLX475 was well-tolerated, with no significant laboratory abnormalities or dose-limiting
clinical adverse events. Dose-dependent increases in exposure were observed with low
peak-to-trough ratios and a half-life of approximately 72 hours. Daily dosing without a
loading dose demonstrated approximately 4-5x accumulation of FLX475 over 14 days.
A receptor occupancy (RO) PD assay using study subject peripheral blood Treg
demonstrated a tight PK/PD relationship, suggesting that doses of approximately 75 mg
PO QD and above are sufficient to maintain target drug exposure above the IC90 for
human in vitro Treg migration.
In this first-in-human HV study, the oral CCR4 antagonist FLX475 was demonstrated to
be well tolerated with outstanding PK properties. A robust PD assay measuring
receptor occupancy on circulating Treg demonstrated the ability to safely achieve
exposure levels predicted to maximally inhibit Treg recruitment into tumors via CCR4
signaling.3 These data have enabled the optimized design of an ongoing Phase 1/2
study of FLX475 both as monotherapy and in combination with checkpoint inhibitor in
cancer patients.
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FLX475 is a highly potent and specific orally-available
CCR4 antagonist
Plasma FLX475 levels increased in a dose-proportional
manner, with low peak-to-trough ratios, and a mean
T1/2 of ~72 hours in healthy volunteers
Tablet formulation showed similar bioavailability to
capsule formulation used in the HV study, with no
apparent food effect
A strong PK/PD correlation was observed between
plasma drug levels and CCR4 receptor occupancy, with
human Treg chemotaxis IC90 FLX475 plasma levels
resulting in 75% CCR4 receptor occupancy on
peripheral HV Treg
75 mg PO QD achieved drug levels predicted to
maximally inhibit in vivo human Treg migration
Consistent with the mechanism of action of FLX475
which specifically blocks the recruitment of tumor Treg
without cellular depletion or nonspecific immune
activation, no autoimmunity or immune-related AEs
were observed
No significant clinical AEs or laboratory changes were
noted
No significant QTcF prolongation was observed at
exposures ≤3-5X the target drug exposure predicted to
maximally inhibit human Treg migration
These findings have enabled an accelerated Phase 1/2
study in cancer patients testing FLX475 both as
monotherapy and in combination with pembrolizumab
(NCT03674567)
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