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Why Have HFpEF Trials Failed? 

Cleland JG, Pellicori P, Dierckx R. 

Heart Fail Clin. 2014 

 



The New Era of Precision Science  

January 2015 



PATHOPHYSIOLOGIC TARGETS 
  

 
 Diastolic dysfunction 

 Ventriculo-arterial disociation 

 Pulmonary Hypertension 

 Chronotropic Incompetance 

 Systemic Hypertension  

 Co-Morbidities 

 



Mentz RJ, O’Connor CM et al. JACC 2014 



Bidirectional Impact 

Mentz RJ, O’Connor CM et al. JACC 2014 



HFpEF vs. HFrEF 

  ADHERE Registry(2) GWTG Registry(8) 

Reduced Preserved EF<40% EF≥50% 

Age (y) 70 ± 14 74 ± 13 70 (58-80) 78 (67-85) 

Female  40% 62% 36% 63% 

African American  22% 17% 25% 16% 

Medical History         

     COPD or asthma 27% 31% 27% 33% 

     CRI 26% 26% 48% 52% 

     Anemia - - 14% 22% 

     Diabetes mellitus 40% 45% 22% oral/  

18% insulin 

24% oral/ 

22% insulin 

Mentz RJ, O’Connor CM et al. JACC 2014 



Total Hospitalizations I-Preserve: 

Many Comorbid Hospitalizations 

 

Carson,JACC-HF 2015 



Mode of Death HFpEF I-Preserve 

  

 60% cardiovascular death 

 

 40% non-cardiovascular death or 
unknown 

 40 per cent Non-CV= Cancer 

 HF low rate for mode of death 

 May require a doubling of sample 
size for mortality component 

 Similar Issue with HFH 

Zile,Circ HF 2010 



Implications of Comorbidities 

 Increase heterogeneity 

 

 Complicates management(Beta agonists;NSAID) 

 

 Associated with worse outcomes 

 

 Increase in non-cardiac outcomes 

 
Mentz RJ and Felker GM. Heart Fail Clin 2013 



Duke Heart Center 

A high degree of disease heterogeneity exists within 
heart failure patients and there is a need for improved 

phenotyping of the syndrome  
 

A new taxonomy of heart failure based on both clinical 
and molecular measures may provide a more 

accurate classification of disease and ultimately 
enhance diagnosis and treatment  

     



Cluster Analysis of Heart Failure to Uncover 

Distinct Phenotypes? 

Circulation. 2014; Nov 14 



Cluster Analysis  

J Am Coll Cardiol. 2014;64:1765-74 

Cluster analysis is an unsupervised learning task of grouping a set of 

objects in such a way that objects in the same group are more similar 

to each other than to those in other groups  



Duke Heart Center 

Cluster Analysis of Heart Failure to Uncover Distinct 

Phenotypes? 

Circulation. 2014; Nov 14 

 

Group 3 

Older 

Male 

Comorbidities 

Renal Dz 

BNP elevation 





Two High Risk Groups 

 Obesity 

 Diabetes 

 Hyperlipidemia 

 Anemia 

 Renal Insufficiency 

 Older 

 Female 

 Low BMI 

 Afib 

 Valvular Heart Dz 



Borlaug EHJ 2015 

Simplified Phenotype Analysis : HFpEF 





HR=0.82 (0.69-0.98) 

HR=1.10 (0.79-1.51) 

Interaction p=0.122 

US, Canada, Argentina, 

Brazil 

Russia, Rep Georgia 

Placebo: 

280/881 (31.8%) 

Placebo: 

71/842 (8.4%) 

Exploratory (post-hoc):Placebo vs. Spiro by 

Region 



LVEF Matters in HFpEF : Less Than 50  

Spiro Most Benefit 

 





Study Design: Randomized, double-blind, 

placebo-controlled crossover study 

* Or maximally tolerated dose 



NEAT Primary End-point 

• Average daily accelerometer units (AAU) during 

the 120 mg (or maximally tolerated) dose  

• Two hip-worn, tri-axial, high sensitivity accelerometers  

• Worn 24 hours per day (except bathing) 

• Throughout the entire study 



Primary and Secondary Endpoints 
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SPRINT 

Examine effect of more intensive high blood pressure 
 treatment  than is currently recommended 

   Randomized Controlled Trial 

           Target Systolic BP 

Intensive Treatment   
Goal SBP < 120 mm Hg 

Standard Treatment 
Goal SBP < 140 mm Hg  

SPRINT design details available at: 

• ClinicalTrials.gov (NCT01206062) 
• Ambrosius WT et al. Clin. Trials. 2014;11:532-546. 



SPRINT Primary Outcome  
 Intensive Standard 

No. of 

Events 

Rate, 

%/year 

No. of 

Events 

Rate, 

%/year 

HR (95% CI) P value 

Primary 

Outcome 

243 1.65 319 2.19 0.75 (0.64, 

0.89) 

<0.00

1 

All MI 97 0.65 116 0.78 0.83 (0.64, 

1.09) 

0.19 

Non-MI ACS 40 0.27 40 0.27 1.00 (0.64, 

1.55) 

0.99 

All Stroke 62 0.41 70 0.47 0.89 (0.63, 

1.25) 

0.50 

All HF 62 0.41 100 0.67 0.62 (0.45, 

0.84) 

0.002 

CVD Death 37 0.25 65 0.43 0.57 (0.38, 

0.85) 

0.005 



Hope for HFpEF 



Duke Heart Center 

LCZ696: Favorable on the most likely 

Surrogate  

• Reduced NT-proBNP 

• Reduced LA size 

• Improved NYHA Class 

• PARAGON OUTCOME 

Trial 

Solomon,Lancet,2012 







 Like Duke BB This Year : There Is Hope 
One Facility More Important One Group More Visible 

Cameron Crazies 

One Tradition More Talked About 

Krzyzewski-ville 

One Area Where the Expectations Are Higher 


