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Disclosures 
 

I will discuss investigational agents/devices 
 

Consultant- Thoratec 
 

Site PI for Thoratec studies: ROADMAP and RESIST 
(completed) 
Site co-PI for Thoratec HeartMate III study (in process) 
 

Immediate Past Upstate Governor for the NY State ACC 
 
Leway_Chen@URMC.Rochester.edu 
Heart Failure/Transplant/MCS 

Office:  585-273-3760 
Cellular:  585-747-3303 
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Outline 

I. Introduction to Heart Failure 

II. Sacubitril & valsartan (LCZ696) – The PARADIGM-HF Study 

III.Ivabradine (Corlanor) – The SHIFT study 

IV. Seralaxin (Relaxin) – ongoing RELAX-AHF studies (2-ASIA-EURO) 

V. CardioMEMS – The CHAMPION study 

VI. HeartMate III – ongoing HeartMate III study 
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GREEN = FDA approved; RED = under investigation or awaiting FDA approval 
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Heart Failure 

“The situation when the heart is 
incapable of maintaining a cardiac 
output adequate to accommodate 
metabolic requirements and the 
venous return." 

E. Braunwald 

http://www.urmc.rochester.edu/highest-order/


Deaths Due to Cardiovascular Disease 
(United States: 1900-2010) 
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Hospital Discharges for heart failure by sex 
(United States: 1980-2010) 
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Prevalence of Heart Failure by Sex and Age 
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Cost of HF 
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Circ Heart Failure, Online 04/24/2013 
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Sacubitril - Valsartan 
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N Engl J Med 
Volume 371(11):993-1004 

September 11, 2014 

http://www.urmc.rochester.edu/highest-order/


12 

Historical Perspective on Heart Failure 

Cardiorenal 
Digitalis 
Diuretics 

Hemodynamic 
Vasodilators 

Inotropes 

Neurohormonal 
ACEI/ARB 
β-Blockers 

Aldosterone Antagonists 

1940s 1960s 1970s 1990s and beyond 

Pepper and Lee. Arch Intern Med 1999;159:225-234 

http://www.urmc.rochester.edu/highest-order/
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Hunt SA et al. J Am Coll Cardiol. 2001;38:2101–2113. 
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Hunt SA et al. J Am Coll Cardiol. 2001;38:2101–2113. 
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Hunt SA et al. J Am Coll Cardiol. 2001;38:2101–2113. 
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Biventricular Pacing / ICD 

http://www.chfpatients.com/implants/pacemakers.htm 

ICD 
MADIT 
SCD-HeFT 
MADIT II 

CRT 
CARE-HF 
Companion 
MADIT CRT 

http://www.urmc.rochester.edu/highest-order/
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PARADIGM-HF: presented at European Society of Cardiology 
Meeting August 30, 2014 

 Dec 2009 – March 2014, 1043 centers 47 countries 

 8442 Patients EF <40, class II-IV 

 LCZ696 200mg BID (Sacubitril + Valsartan 160mg BID) or 
enalapril 10mg BID 

 Primary endpoint: Combined CV mortality and hospitalization for 
HF 

 Secondary endpoint: Overall mortality, Kansas City 
Cardiomyopathy Questionnaire 

 EARLY TERMINATION:  At 27 months, when the primary 
outcome had occurred in 914 (21.8%) in the LCZ696 group 
and 1117 (26.5%) in the enalapril group. NNT 21 

N Engl J Med 
Volume 371(11):993-1004 

September 11, 2014 
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RESULTS 
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Results  

N Engl J Med 
Volume 371(11):993-1004 

September 11, 2014 

http://www.urmc.rochester.edu/highest-order/


N Engl J Med 
Volume 371(11):993-1004 

September 11, 2014 
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Adverse Events 

N Engl J Med 
Volume 371(11):993-1004 

September 11, 2014 
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Numbers of Patients with Heart Failure Who Would Need to Be 
Treated to Reduce Any-Cause Mortality in Seven Clinical Trials. 

Jessup M. N Engl J Med 2014;371:1062-1064. 
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Status? 

 FDA granted priority review in February 2015 

 Likely decision to be made August 2015 
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Ivabradine 
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History 

 SHIFT study 

Systolic Heart failure treatment with 
the If inhibitor ivabradine Trial 

 Swedberg K, Lancet. 2010; 376(9744):875-885. 

 February 2012 
• European Medicine Agency granted indication of ivabradine in chronic 

heart failure (NYHA Class II-IV, SR, Heart rate ≥75 bpm) 

 May 2012 
• ESC guidelines for the diagnosis and management of heart failure 

included ivabradine in the algorithm for the treatment of chronic 
heart failure (NYHA Class II-IV, SR, heart rate ≥ 70 bpm) 

28 
http://www.shift-study.com/shift/shift-study/overvieaw-of-shift/ 
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Considerations 

 NYHA Class I-IV 

 LVEF ≤ 35% 

 Prior HF hospitalization in previous 12 months 

 Heart rate sinus rhythm ≥ 70 bpm (resting ECG) 

 On standard HF agents 

 Not for acute decompensated HF 

 Increased risk of atrial fibrillation? 

 Coverage? 

 Not on inpatient formularies at this time 
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Serelaxin 
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Relaxin 
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 Classified as a protein 
hormone 
• Belongs to the insulin-

superfamily 

 Produced: 
• Women 

• Ovary (Corpus luteum) 
• Breast 
• Placenta 

• Men 
• Prostate and in 

prostatic fluid 

http://www.urmc.rochester.edu/highest-order/
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RELAX-AHF Conclusions 

• Significant reduction in primary endpoint: Dyspnea -19% 
• And other acute HF signs/symptoms  

• Reduced length of stay 
• No reduction in 60-day hospital readmission 
• No reduction in combined hospital readmission and cardiovascular 

death, BUT 
Reduced Cardiovascular Death at 180 days with an Absolute 
Risk Reduction of 3.5% 

 
• Not powered to look at mortality… 
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RELAX-AHF-2 
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https://clinicaltrials.gov/ct2/show/NCT01870778?term=relax-ahf-2&rank=1 
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URMC 

 We are a site for RELAX-AHF-2 

 Screening since March 2015 

 1200 screened; one consented; no enrollment yet 

  

 Study will be powered to look at mortality 
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CardioMEMS 
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Abraham WT, et al. Lancet, 2011. 

CHAMPION Clinical Trial: PA Pressure-guided 
Therapy Reduces HF Hospitalizations 
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Patients managed with PA pressure data had significantly fewer  
HF hospitalizations as compared to the control group. 

Lancet; February 19, 2011. 377:658-665 

http://www.urmc.rochester.edu/highest-order/


PA Pressure Sensor on  
Catheter Delivery System 

 

CardioMEMS™ HF System 

Hospital and Patient Home 
Electronics Unit 

120cm 
4.5cm 

 
 
 
 
 
 
 
 

PA Pressure Database 

Physician Access Via Secure Website 

http://www.urmc.rochester.edu/highest-order/


Pulmonary Artery Sensor Implant 

• RHC with selective pulmonary 
angiogram (limited ~ 5cc) 

• Right or left PA branch, basal (lower) 
lobe, descending branch, pre-bifurcation 

• Vessel Lumen ID:  7-15mm 

• The Sensor and nitinol anchoring loop 
sizes have been carefully optimized to 
allow placement in the pulmonary 
artery in a distal location and not injure 
artery 

 

Left PA 
Lower Lobe 

Target 
Implant  

Site 

Swan 
Balloon 

Abraham WT and Adamson PB: ESC-HF 2010 

http://www.urmc.rochester.edu/highest-order/


CardioMEMS™ HF System 
Indications for Use  

The CardioMEMS HF System is indicated for 
wirelessly measuring and monitoring pulmonary 
artery (PA) pressure and heart rate in New York 
Heart Association (NYHA) Class III heart failure 
patients who have been hospitalized for heart 
failure in the previous year.  The hemodynamic data 
are used by physicians for heart failure management 
and with the goal of reducing heart failure 
hospitalizations. 

http://www.urmc.rochester.edu/highest-order/


Major Inclusion Criteria  

• NYHA Class III HF 
• Reduced EF Patients had to be on stable heart 

failure therapy per ACC/AHA guidelines 
• ACE/ARB, Beta Blocker and CRT therapy if 

indicated 
• HF Hospitalization within the last 12 months 
• Anatomical criteria 

• PA branch diameter > 7mm 

http://www.urmc.rochester.edu/highest-order/


HeartMate III 
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http://optn.transplant.hrsa.gov/ - Accessed 2015-04-09 
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URMC = 152 patients on HeartMate II support 
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HeartMate III 
Dev ice components  

Large inflow 

Proprietary 
textured 
surfaces 

Rotor 

Sealed 
14mm 

outflow 
graft 

Mechanical 
“One Click” 
sewing ring 
attachment 

Motor 

Electronics 

Exclusively for clinical investigations. CAUTION - Investigational device. Limited by US 
Federal law to investigational use. 
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Flow Pathways 

Exclusively for clinical investigations. CAUTION - Investigational device. Limited by US 
Federal law to investigational use. 
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Controlling the Rotor 
Key Des ign Deci s ion 

The rotor can potentially move with 6-degrees of freedom 

Exclusively for clinical investigations. CAUTION - Investigational device. Limited by US 
Federal law to investigational use. 
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HeartMate III:  Full MagLev Technology 
Key Design Feature: Wide Range of Operation  

– HeartMate III rotor levitation is independent of rotor speed; levitation is 
maintained at any rotor speed, even zero. 

– Conversely, for a hydrodynamic bearing the rotor scrapes the housing 
surface until it comes up to speed and entrains a thin layer of blood to 
produce lift; a certain critical speed must be maintained to avoid 
rotor/housing contact. 

– Rotor speed independence permits flexibility in operating speeds, which 
could in the future enable use in low-speed conditions, e.g., pulmonary 
circulation, weaning protocols, etc. 
 

W
ide Range of O

peration 
10L/Min 

2.5L/Mi
n 

*Caution: Investigational device. Limited to investigational use only. 
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HeartMate III:  Full MagLev Technology 
Key Design Feature: Rotor Design (Minimize Shear 
Stress and Activation of Blood Components) 

– The HeartMate III rotor and inflow have been designed to minimize 
shear and avoid stasis over the entire range of operation (2.5 to 10 
L/min). 

– Impressively low hemolysis has been demonstrated in both in vitro 
and in vivo (plasma-free hemoglobin always <10 mg/dL) studies.  
 

W
ide Range of O

peration 

10L/Min 

2.5L/Mi
n 

Exclusively for clinical investigations. CAUTION - Investigational device. Limited by US 
Federal law to investigational use. 
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