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•  Reduced pSMAD2/SMAD2 ratios were observed at 6 and 24 hours following the  final dose of 
 PLN-74809 on Day 7, indicating that once-daily dosing with PLN-74809 (80 mg or 160 mg) led to  
 dose- and concentration-dependent inhibition of TGF-β signaling (Figure 3a)
 –  Compared with baseline, PLN-74809 reduced pSMAD2/SMAD2 ratio at 6 and 24 hours  

post-dose by:
  •  41.2% and 36.6%, respectively (80 mg)
  •  57.8% and 53.2%, respectively (160 mg)
•  At 24 hours post-dose (Day 7), the reductions in pSMAD2/SMAD2 ratio for PLN-74809 80 mg and 

160 mg were statistically significant compared with placebo (p<0.0001 for both comparisons), 
reflective of sustained reduction in TGF-β activation (Figure 3b)

•  Assessment of pharmacokinetics/pharmacodynamics following treatment with PLN-74809  
(80 mg or 160 mg) for 7 days demonstrated a dose- and concentration-dependent relationship 
between PLN-74809 plasma concentration and decreased pSMAD2/SMAD2 ratios (TGF-β signaling) 
in bronchoalveolar lavage cells (Figure 4)

Safety

•  PLN-74809 was generally well tolerated, with few drug-related adverse events reported.  
No serious adverse events were reported

•  All treatment-emergent PLN-74809-related adverse events were mild; none were moderate  
or severe (Table 1)

 –  Mild headache was the only drug-related adverse event reported (80 mg)
•  No clinically significant changes in physical examination, vital signs, chemistry or hematology 

laboratory studies were noted between the placebo or PLN-74809 cohorts (80 mg or 160 mg)
•  Analysis of leukocyte populations within bronchoalveolar lavage cells showed no notable  

dose-dependent changes following 7 days of once-daily dosing with placebo or PLN-74809  
80 mg or 160 mg, suggesting that there was no treatment-associated inflammation in  
human lungs resulting from exposure to PLN-74809 (Figure 5)

 –  As expected, alveolar macrophages formed the majority of leukocytes present within 
bronchoalveolar lavage cells (79%)

 –  There were no notable differences in the total cell number or distribution across the  
treatment groups (Figure 5)

•  Safety assessments included open-ended adverse event inquiry, physical examination with  
vital signs, clinical chemistry, hematology, and 12-lead electrocardiogram

•  Plasma pharmacokinetic parameters were computed from the individual plasma concentrations  
of PLN-74809 using a non-compartmental approach

•  Exploratory objectives included measurement of changes in differential cell count in  
bronchoalveolar lavage fluid following dosing of PLN-74809 for 7 days

•  Integrins αvβ6 and αvβ1 are cell-surface proteins that regulate activation of  
transforming growth factor-beta (TGF-β) signaling in the fibrotic human lung

 –  Integrins αvβ6 on lung epithelial cells and αvβ1 on lung fibroblasts activate latent TGF-β signaling, 
resulting in SMAD2/3 phosphorylation1,2

•  Elevated levels of integrins αvβ6 and αvβ1 are detectable in the lungs of patients with  
interstitial lung disease compared with healthy participants3–5 

 –  High levels of integrin αvβ6 detected within lung tissue biopsies6 and plasma7 are predictors of 
worse survival rates for patients with interstitial lung disease

•  PLN-74809 is an oral, once-daily, dual-selective inhibitor of αvβ6 and αvβ1 integrins in development 
for the treatment of idiopathic pulmonary fibrosis, with orphan drug designation granted by the 
United States Food and Drug Administration8

•  Localized TGF-β inhibition in the fibrotic lung, achieved by targeting αvβ6 and αvβ1, integrins with 
PLN-74809, may provide a novel approach for treating idiopathic pulmonary fibrosis, without 
affecting TGF-β signaling systemically

•  The PLN-74809-P1-03 study previously demonstrated significantly reduced TGF-β signaling 6 hours 
post-dose after 7 days (40 mg once daily; p<0.05)9

•  In lung tissue explanted from patients with idiopathic pulmonary fibrosis (precision-cut lung slices), 
PLN-74809 significantly reduced COL1A1 mRNA expression when tested alone (42%; p<0.001), 
while nintedanib and pirfenidone alone had no effect on COL1A1 expression when tested at  
their approximate clinical maximum observed drug concentration (Cmax) levels of 75 nM and  
50 μM, respectively3

BACKGROUND

STUDY DESIGN

Figure 1. Integrins αvβ6 and αvβ1 play crucial roles in TGF-ββ activation  
associated with the formation of fibrotic lung tissue in patients with IPF

Figure 4. Dose- and concentration-dependent reduction in TGF-ββ signaling  
following treatment with PLN-74809 at 80 mg and 160 mg QD support
PK/PD relationship

p, phosphorylation; PD, pharmacodynamic; PK, pharmacokinetic; QD, once daily; SMAD, family of proteins similar to the gene products of the  
Drosophila gene 'mothers against decapentaplegic' (Mad) and the C. elegans gene Sma; TGF-ββ, transforming growth factor-beta

Figure 3. Percent change in alveolar pSMAD2/SMAD2 ratio from baseline to  
6 and 24 hours post-dose on Day 7 following 7 days of once-daily dosing

Figure 5. Percentages of bronchoalveolar lavage leukocyte populations in 
study participants, following treatment with placebo or PLN-74809 80 mg  
or 160 mg

****p<0.0001 (vs. baseline [Figure 3a]; vs. placebo [Figure 3b])
p, phosphorylation; QD, once daily; SMAD, family of proteins similar to the gene products of the Drosophila gene 'mothers against decapentaplegic' 
(Mad) and the C. elegans gene Sma BAL, bronchoalveolar lavage; QD, once daily

Figure 2. PLN-74809-109 (Part 1) study design

Table 1. Drug-related treatment-emergent adverse events by severity during 
Part 1 of the PLN-74809-109 study

BAL, bronchoalveolar lavage; QD, once daily

aOne participant on placebo reported AEs of moderate dyspnea exertional and mild pleuritic pain following the Day -1 bronchoalveolar lavage 
procedure, completed the study but did not undergo Day 7 bronchoalveolar lavage procedures, and was subsequently replaced  
AE, adverse event; QD, once daily; TEAE, treatment-emergent adverse event

RESULTS

•  Once-daily treatment with PLN-74809 80 mg or 160 mg led to sustained,  
dose- and concentration-dependent inhibition of TGF-β signaling in the lungs of  
healthy participants

•  PLN-74809 was generally well tolerated with only mild drug-related adverse events 
•  The strong pharmacokinetic/pharmacodynamic relationship provides additional support  

for the doses of PLN-74809 being evaluated in the multinational Phase 2a INTEGRIS-IPF 
study (PLN-74809-IPF-202; NCT04396756) currently underway

•  Alveolar macrophages collected by bronchoalveolar lavage enable the evaluation of  
αvβ6-dependent TGF-β signaling in human lungs and determination of αvβ6-inhibitor 
pharmacokinetics/pharmacodynamics (Figure 1)8

•  PLN-74809-109 is an ongoing, double-blind, placebo-controlled, pharmacokinetic/pharmacodynamic 
Phase 1b study in 48 healthy participants, consisting of two parts:

 –  In Part 1, plasma concentrations of PLN-74809 and pSMAD2/SMAD2 ratio in  
bronchoalveolar lavage cells were assessed in 24 participants, following 7 days of once-daily 
dosing with PLN-74809 80 mg, PLN-74809 160 mg, or placebo (Figure 2)

 –  In Part 2, 24 participants will receive a daily dose of PLN-74809 320 mg or placebo
•  Key inclusion criteria included participants being healthy adults 18–55 years of age, non-smokers, 

and having no known lung disease
•  The primary objective was to assess the pharmacodynamic changes in biomarkers of TGF-β  

activation in alveolar macrophages collected from bronchoalveolar lavage following dosing of  
PLN-74809 for 7 days

•  Secondary objectives included assessment of the plasma pharmacokinetics of PLN-74809,  
the safety and tolerability of PLN-74809 following dosing for 7 days, and the  
pharmacokinetic/pharmacodynamic relationship based on the pSMAD2/SMAD2 ratio

•  Bronchoalveolar lavage fluid was collected prior to dosing (Day -1) and at 6 and 24 hours post-dose  
on Day 7

 – Bronchoalveolar lavage procedures on Day 7 alternated between the right middle lobe and lingula
 –  Bronchoalveolar lavage cell pSMAD2/total SMAD2 ratio was quantified by 

electrochemiluminescence assay and bronchoalveolar lavage white blood cell (leukocyte) 
differentials were performed

 –  Participants with no Day 7 bronchoalveolar lavage fluid samples could be replaced
•   Plasma samples for pharmacokinetic analysis were collected at pre-dose and 0.5, 1, 2, 3, 4, 6, 12,  

and 24 hours post-dose on Days 1 and 7

CONCLUSIONS 
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Participants, n (%)

TEAE severity PLN-74809 80 mg QD (n=8) PLN-74809 160 mg QD (n=8) Placebo (n=9a)

Mild 1 (12.5) 0 (0.0) 0 (0.0)

Moderate 0 (0.0) 0 (0.0) 1 (11.1)

Severe 0 (0.0) 0 (0.0) 0 (0.0)
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