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Evolution of Clinical Trial Endpoints in Heart Failure Trials
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US FDA standardized definition for CV and stroke endpoints 
includes urgent HF visits requiring IV diuretic outside the hospital



Worsening HF Occurs on a Spectrum
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CV 
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Worsening HF is increasingly driven by ED visits and outpatient encounters in recent years

Temporal Trends in Worsening HF Events

Ambrosy AP, et al, JACC (2022)



CV death or incident HF (HFH and outpatient episodes 
of symptomatic HF treated with IV or sustained oral 
diuretic therapy

CV death or worsening HF event (exacerbated 
symptoms of HF resulting in hospitalization, IV 
therapy in an urgent care setting or intensification of 
oral diuretic therapy

Few trials have systemically captured outpatient worsening events

Standardized incorporation of oral diuretic intensification in clinical trial endpoints may have important 
implications for the complete capture of worsening HF events and improved trial efficiencies

SUMMIT Trial PARADISE-MI



Outpatient oral diuretic intensification (ODI) was defined according to medication 
data (without requirement for signs or symptoms of HF) as any new oral loop 
diuretic initiation (among those not receiving loop diuretic at baseline) or sustained 
dose increase of ≥30 days (among those receiving loop diuretic at baseline). 

Harmonized Definition of Outpatient ODI Across Trials

Objectives

1) To assess the distribution of first worsening HF events, prognostic 
significance of outpatient ODI, treatment effects 
2) Projected gains in trial efficiency using an expanded endpoint inclusive of 
outpatient worsening



Selected Baseline Characteristics Included Trials

PARAGON-HF
N=4,796

DELIVER
N=6,263

FINEARTS-HF
N=6,001

ACEi/ARB/ARNI --------- 77.2% 79.3%

sMRA 25.8% 42.6% ----------

SGLT2i 0.6% ---------- 13.6%

Loop Diuretic 78.0% 76.8% 87.3%

We included three phase 3 RCTs completed between 2019 and 2024 studying 3 different 
therapeutic classes 



Distribution of First Worsening HF Events 

47.1%45.6%65.4%



Prognosis After ODI As A First Non-Fatal Worsening HF Event

Outpatient ODI caries adverse prognostic significance

All Cause Mortality Following First Worsening HF Event



NT-proBNP Trajectory Before and After Outpatient ODI: 
FINEARTS-HF
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NYHA Functional Class Trajectory Before and After Outpatient ODI: 
FINEARTS-HF
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KCCQ-TSS Trajectory Before and After Outpatient ODI:
FINEARTS-HF
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Treatment Effect on Oral Diuretic Intensification

Active treatment significantly reduced the risk of ODI



Treatment Effect on Extended Composite Outcome Including ODI: 
PARAGON-HF
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Treatment Effect on Extended Composite Outcome Including ODI: 
DELIVER
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Treatment Effect on Extended Composite Outcome Including ODI: 
FINEARTS-HF
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Consistent Results in Win Ratio Analysis 

Effect of active treatment using win ratio method on 
exploratory 4-tier hierarchical outcome:

1)CV Death
2)HF Hospitalization
3)Urgent HF Visit 
4)Outpatient ODI

Win Ratio= Total Number of Wins/Total 
Number of Losses



Estimated Reduction in Trial Duration
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Estimated trial duration 
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on which the last primary end 
point occurred (trial level 
primary composite) relative to 
the date on which the last event 
would have occurred using an 
expanded primary composite 
inclusive of ODI



Treatment Effects on Expanded Composite Outcome and Its 
Components



Conclusions

• Outpatient ODI episodes occurred frequently across trials
• Such events carried adverse prognostic significance and were 

associated with temporal changes in NT-proBNP, physician assigned 
functional status and a patient reported outcome. 

• ODI events were significantly reduced by all therapeutic classes 
evaluated reinforcing the primary findings of each trial

• Implications for trial efficiency 



Inclusion of outpatient ODI as a standardized HF clinical trial endpoint?

• Episodes of outpatient ODI occurred frequently across 
trials 

• ODI caries adverse prognostic significance 
• ODI events significantly reduced by all therapeutic 

classes evaluated
• Implications for overall trial efficiency 

• Variable definitions: magnitude/duration of 
dose escalation, inclusion of adjunctive 
diuretics or non-diuretic oral therapies

• Events may be impacted by frequency of study 
follow up visits

• Differential impact on mortality, health status 
and cost relative to HF Hospitalization. 

Challenges

• Future prospective trials should necessitate, 
antecedent signs or symptoms of worsening HF 
and be centrally adjudicated 

Benefits

Take Home Point: ODI is a distinct and clinically meaningful entity which may more accurately 
reflecting the contemporary HF patient’s disease burden while creating significant potential 

efficiencies in the conduct of clinical trials 
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Distribution of First WHF Events By Geographic Region: FINEARTS-HF


