
Ulcerative colitis (UC) is a chronic inflammatory disease of the colon affecting approximately 
5 million patients worldwide and remains associated with substantial morbidity despite the 
availability of advanced biologic and small-molecule therapies. Phosphodiesterase-4 (PDE4) 
inhibition is a clinically validated anti-inflammatory mechanism that suppresses multiple 
cytokine pathways central to UC pathophysiology through elevation of intracellular cyclic 
AMP (cAMP). However, the clinical utility of systemic PDE4 inhibitors has been limited by 
dose-limiting gastrointestinal and central nervous system adverse events driven by peak 
systemic exposure (Cmax).
PALI-2108 is a novel, orally administered PDE4 inhibitor prodrug designed for localized 
bioactivation in the terminal ileum and colon. The prodrug is cleaved by colonic bacterial β-
glucuronidase, releasing the active PDE4 inhibitor (PALI-0008) selectively in lower 
gastrointestinal tissues. This approach is intended to expand the therapeutic window by 
minimizing upper GI exposure, reducing systemic Cmax, and limiting CNS toxicity while 
maintaining potent local PDE4 inhibition.

Here, we report results from a first-in-human Phase 1a/1b study (NCT06663605) evaluating 
the safety, tolerability, pharmacokinetics (PK), pharmacodynamics (PD), and preliminary 
clinical activity of PALI-2108 in healthy normal volunteers (NHVs) and patients with 
moderate-to-severe ulcerative colitis.
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Results

In this Phase 1a/1b study (NCT06663605), PALI-2108 demonstrated a favorable safety, 
tolerability, PK, and PD profile in NHV and patients with moderate-to-severe UC. Across all 
cohorts (n=89), there were no SAEs, no treatment-related laboratory or ECG abnormalities, 
and no study discontinuations. PDE4-related adverse events were mild, transient, and 
occurred primarily during early titration, supporting the tolerability of the dosing strategy.

Pharmacokinetic analyses confirmed approximately dose-proportional exposure, delayed 
Tmax, and extended half-life of the active metabolite (PALI-0008), consistent with targeted 
ileocolonic bioactivation and extended-release characteristics. Colon tissue concentrations 
approached IC90 levels even up to 36 hours post-dose while maintaining >IC90 systemic 
exposures with very good tolerability, supporting once-daily dosing now used in our FSCD 
cohort study and an improved therapeutic index relative to systemic PDE4 inhibitors.

In the UC cohort, PALI-2108 treatment resulted in consistent pharmacodynamic target 
engagement and anti-inflammatory effects. Colon tissue PDE4B expression was reduced in 
all patients, accompanied by increased tissue cAMP levels, reduced lymphocyte infiltration, 
and improvements in inflammatory biomarkers including fecal calprotectin and plasma 
hsCRP. Histologic improvement was observed across multiple validated scoring systems, 
and all patients achieved clinical response by modified Mayo Score, with a subset achieving 
clinical remission after just one week of treatment.

Collectively, these results demonstrate that PALI-2108 achieves localized PDE4 inhibition 
with favorable tolerability, robust biomarker confirmation of mechanism, and early signals of 
clinical activity in ulcerative colitis. The data support continued clinical development of PALI-
2108 as a differentiated, ileum and colon-targeted oral PDE4 inhibitor prodrug which is 
locally bioactivated for inflammatory bowel disease.

Figure 3: Safety Results of the Phase 1a/1b. PALI2108 is safe and well tolerated.

Methods

Figure 4: Pharmacokinetic profile of the Phase 1 a multiple ascending dose (MAD) cohort.

Figure 2: Phase 1a/b double-blind, placebo-controlled, safety, tolerability, PK, and PD study of PALI-2108 
in NHV and an open-label study of UC patients (NCT06663605). 

Figure 1: Localized bio-activation targets the ileum and colon, reducing the risk of GI and CNS adverse events 
with PALI-2108 vs. non-specific and non-localized PDE4 inhibitors.

Figure 5: In Phase 1b study, improvements were seen in mechanistic and inflammatory 
markers, including cAMP, PDE4B and TLC, CalPro and hsCRP.

Figure 6: Clinical Response and Remission as demonstrated by Modified Mayo Score (* p < 0.05; ** p < 0.01; 
*** p < 0.001).

Summary

NCT06663605 was a single-center Phase 1 study comprising a randomized, double-blind, 
placebo-controlled Phase 1a component in healthy normal volunteers and an open-label 
Phase 1b cohort in patients with moderate-to-severe UC. In Phase 1a, subjects received 
ascending single and multiple oral doses of PALI-2108, including a food-effect cohort, to 
evaluate safety, tolerability, and pharmacokinetics. In Phase 1b, UC patients received PALI-
2108 30 mg BID for 7 days following a 5-day dose titration. Safety assessments included 
adverse events, laboratory tests, vital signs, and ECGs. Pharmacokinetics were assessed in 
plasma and colon tissue, and pharmacodynamic endpoints included inflammatory 
biomarkers, colon tissue PDE4 expression, histology, and clinical disease activity.

Introduction

• PALI-2108 prodrug is linked to a galactose 
moiety via a beta-1, 4-glycosidic bond that 
minimizes systemic exposure

• The 𝛽𝛽 bond can be cleaved by bacterial 
enzyme 𝛽𝛽-glucuronidase in the colon

• Human 𝛽𝛽-glucuronidase in lysosomes and 
other tissues does not have access to the 
prodrug

Prodrug Form

C𝐨𝐨𝐨𝐨𝐨𝐨𝐨𝐨𝐨𝐨𝐨𝐨 𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁𝐁 𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄
𝜷𝜷-Glucuronidase

Localized Bio-Activation

• Colonic bacterial enzyme β-
glucuronidase cleaves the β bond and 
activate PALI-2108, enabling targeted 
activation

• The activated PALI-2108 inhibits PDE4 
isoforms in the ileum and colon, 
preventing systemic side effects

Source: Clinical Trials: NCT06663605
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