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• HFpEF affects  64 million people 
worldwide, with a substantial 
2-year risk for all-cause hospitalization 
(35%) and mortality (14%) 

• HFpEF is pathologically heterogeneous, 
reflecting the convergence of multiple 
disease mechanisms and distinct 
endotypes

• One prominent fibroinflammatory 
endotype is characterized by 
dysregulated ECM turnover and 
pathological ECM remodeling, 
contributing to increased myocardial 
stiffness and diastolic dysfunction

• Developing targeted therapies has 
proven difficult due to the 
pathophysiological heterogeneity of 
HFpEF

• Enriching clinical trial populations for 
fibroinflammatory endotypes, 
identifiable through circulating 
biomarkers of ECM turnover, 
represents a mechanistically informed 
strategy to identify patients most likely 
to respond to targeted therapy

• VS-041 is a novel, oral, narrow-
spectrum MMP-2/9 inhibitor

• In participants on stable standard of 
care treatment for HFpEF:

Primary

• Safety and tolerability of VS-041 

• Effect of VS-041 on circulating levels of

– Endotrophin (by Nordic PRO-C6  
and NordicEndotrophin  assays)

– NT-proBNP

Secondary:

• VS-041 pharmacokinetics

Exploratory:

• Effect of VS-041 in HFpEF (e.g. ECHO 
parameters, KCCQ) 

• Other collagen and inflammation 
related biomarkers
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ECM Remodeling and ETP in 
HFpEF Progression

VS-041 Preclinical and 
Clinical Summary

VS-041-102 
Inclusion/Exclusion Criteria

Conclusion

• VS-041 has been shown to reduce 
cardiac fibrosis and improve diastolic 
function in C57BL/6 mice exacerbated 
with angiotensin II infusion and in a 
Dahl salt sensitive HFpEF rat model

• VS-041 inhibits formation of 
endotrophin in Scar-in-a-jar model 
using primary human cardiac 
fibroblasts

• First-in-human Phase 1 SAD/MAD trial 
(VS-041-01, N=70) evaluating the 
safety, tolerability, and 
pharmacokinetics of VS-041 in healthy 
participants was completed

– No safety concerns were identified 
(no serious adverse events or 
treatment-emergent AEs leading 
to participant withdrawal)

– Dose dependent increases in 
exposure were achieved at serum 
levels commensurate with MED 
in animal studies

– Serum levels exceed IC50 
threshold for both MMP-2 
and MMP-9

• By inhibiting MMP-2 and MMP-9, VS-
041 could result in reduction of 
COL6α3 expansion and ETP generation 
resulting in meaningful benefit to 
HFpEF patients

Key Inclusion Criteria:
• Males or females ≥ 50 years of with a 

diagnosis of HFpEF

• NYHA Functional Class II or III

• LVEF ≥ 50% demonstrated by ECHO

• NordicPRO-C6  ≥ 11 ng/mL

• Elevated NT-proBNP: >125 pg/mL for 
participants with normal sinus rhythm and 
>250 pg/mL for participants with atrial 
fibrillation 

• eGFR >30 mL/1.73 m2 

Key Exclusion Criteria:
• Cardiovascular disease other than HFpEF

• Uncontrolled hypertension, left 
ventricular assist device, recent/planned 
cardiac device implantation, cardiac 
resynchronization therapy

• Recent HF decompensation or significant 
pulmonary disease, including pulmonary 
hypertension or severe COPD.

• VS-041 has been shown to be a potent, narrow-spectrum MMP 
inhibitor that significantly reduces cardiac fibrosis and improves 
diastolic function in preclinical HFpEF models

• Observed reductions in ETP highlight its potential as a measurable 
biomarker for therapeutic target engagement. 

• First-in-human Phase 1 safety and PK profile in healthy participants 
demonstrated a favorable safety and tolerability profile

• VS-041-102 is Phase 1c study currently underway to evaluate the 
safety of VS-041 and further validate the impact of MMP inhibition 
on key biomarkers of heart failure and ECM remodeling, including 
ETP in HFpEF participants with elevated ETP

• VS-041-102 provides the first prospective opportunity to assess 
ETP as a biomarker of both fibroinflammatory disease activity and 
therapeutic target engagement in HFpEF

Targeting the ECM in HFpEF: Rationale and 
Design of a Phase 1c Proof-of-Mechanism Trial 
of VS-041, a Narrow-spectrum MMP Inhibitor
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• Inhibition of MMP-2/9 blocks collagen VI 
cleavage, reducing ETP generation 

• Lower ETP levels will potentially attenuate 
myocardial fibrosis, reduce diastolic 
dysfunction, and disrupt the ETP-driven 
pathogenic feedback loop

• VS-041 prevents COL6α3 cleavage, 
suppresses ETP production, and limits 
downstream fibroinflammatory signaling

• Upregulation of MMP-2/9 cleaves 
COL6α3, releasing endotrophin (ETP)—
a potent matrikine mediating systemic 
inflammation, tissue fibrosis, and 
metabolic dysfunction

• Serum ETP levels are increasingly 
understood as both causative of and 
correlative with poor clinical outcomes 

• ETP promotes fibroinflammation via a 
pathogenic feedback loop involving 
COL6α3 turnover

• Elevated circulating serum ETP levels 
are independently associated with 
higher risks of mortality and HF 
hospitalization and tightly correlated 
with cMRI fibrosis scores
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