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Unmet needs

⚫ Effective treatments in Acute Heart Failure

⚫ Effective treatments in Heart Failure with 
preserved heart LV function



The failure of new therapies
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Gene transfer in  the future for HF therapy ?

Braunwald E, Lancet http://dx.doi.org/10.1016/



SERCA2a gene therapy in HF

	



MYDICAR Reduced Adjudicated CV Clinical Events:
3-Year Follow-up
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• 13 Deaths in Phase 2 Trial 

⚫ 6 in Placebo

⚫ 3 in Low Dose

⚫ 3 in Mid Dose

1 in High Dose

Zsebo K et al. Circ Res 2014;114:101-8



MYDICAR 1x1013 DRP, N=125

Placebo, N=125

Sample Size/Power:  
N=125 per treatment group  with 186 recurrent events provides:

83% power, 0.05 two-sided significance level, to detect at least a 45% risk reduction 

(HR=0.55) 

All Subjects Followed Quarterly for Clinical Events Until:
Last enrolled subject completes 12 months of observation AND

186 adjudicated HF-related hospitalizations have occurred

CUPID 2: A Phase 2b Confirmatory Ongoing 

International Study – Data April 2015 

PRIMARY ENDPOINT 

Time-to-recurrent HF-related hospitalizations in presence of terminal events 

(all-cause death, heart transplant, and LVAD implantation)

SECONDARY ENDPOINT

Time-to-first terminal event (all-cause death, heart transplant, LVAD implantation)

ADDITIONAL ENDPOINTS

Symptoms, Exercise Capacity and Quality of Life  

Study Population

•18-80 years of age

•Systolic HF

•Ischemic or non-ischemic 

•EF ≤35%

•NYHA Class II to IV

•Maximal, optimized HF regimen

Enrolment Conduct (12 Months on Study)
Analysis
3 Months

54 centers in Belgium, Denmark, Germany, Hungary, Israel, The Netherlands, 

Poland, Sweden, UK & US 
Courtesy K. Zsebo



SERCA2a story is not over yet…

Istaroxime phase III in acute heart failure
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• Intramyocardial injections using 
retention-enhanced catheter (C-
Cathez®)

• Up to 20 injections of 0.5 mL each 
spaced ~1 cm apart over LV where ≥ 8 
mm thick
• ≤ 16 injections n=29
• 17/18/19 n=35
• ≥ 20 n=56

• Sham procedure did not have 
intramyocardial injections

Bartunek J, et al. Eur J Heart Fail 2016;18:160-8.

Cardiopoietic Stem Cell Therapy Improved Left 
Ventricular Remodeling - Longitudinal Results from 
the CHART-1 Study

John R. Teerlink, MD, HFA Congress 2017



Changes in LVEDV and LVESV at Week 52 
by number of cardiopoietic cell injections

In this population of patients with advanced HF, intramyocardial administration of cardiopoietic stem cells 
induced significant reverse LV remodeling

Effects on remodeling appear most pronounced in patients who received a moderate number of injections

John R. Teerlink, MD, HFA Congress 2017
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Omecamtiv Mecarbil (OM)  
Selective Cardiac Myosin Activator

Malik FI, et al.  Science 2011; 331:1439-43.

Force production

Omecamtiv mecarbil is a small molecule that 
directly activates cardiac myosin

Increases duration of systole

Increases stroke volume

No increase in myocyte calcium

No change in dP/dtmax

No increase in MVO2

OM binds directly to the enzymatic domain 
of cardiac myosin and, during systole, 
increases its rate of ATP hydrolysis 







Increase in systolic ejection time underlies increase 
in cardiac function
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Cleland JGF, et al. Lancet 2011; 378: 676–83.
Teerlink JR, et al. Lancet 2011; 378: 667–75.
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Mithocondrial therapies
21



Healthy Mitochondrial 

Structure

Diseased Mitochondrial 

Structure

Normal ATP Increased ROS

Healthy 
Cardiolipin

Diseased
Cardiolipin

● Cardiolipin shapes mitochondrial 

structure

‒ Foundation of electron transport chain (ETC)

‒ Maintains healthy ATP levels and minimal 

ROS production

● Bendavia reestablish healthy 

mitochondrial structure and 

function in disease

‒ Electrostatic interaction with cardiolipin, 

maintaining ETC

‒ Restoring healthy ATP and ROS levels 

‒ Modifying disease

ETC

Restores normal 

ATP levels and 

decreases ROS 

in disease

Bendavia

Bendavia

Improves Mitochondrial Structure and Function



Bendavia in Acute Coronary Syndrome
EMBRACE Clinical Study
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Left Ventricular Ejection Fraction 

(LVEF)

41.9 ± 10.4

(n=55)

44.0 ± 11.0

(n=52)
p=0.16

Gibson et al. ACC 2015

● Clinical outcomes and heart failure

‒ Bendavia reduces the incidence of heart failure during the initial day after ACS

‒ No differences in clinical safety and patient tolerability



The hypothesis CONFIRM HF

Speaker



Choosing Quality vs Quantity of 
Life in Heart Failure

• … there was a  "strong preference for the symptom relief 
afforded by inotropes  over the better survival promise of 
optimal medical therapy (42% vs 26%, p<0.001)“ MacIver J, J 
Heart Lung Transpl 2008; 

• … pts with HF 61% preferred QOL. “The majority of HF patients 
attach more weight to quality of life over longevity”  Kraai IH, 
European J Heart Failure 2013;15, 1113–1121 



FAIR-HF-2
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Design: Multi-centre, international, randomised (1:1), double-blind, placebo-controlled

Main inclusion criteria: 

CHF with LVEF ≤ 45% and NYHA class II / III

HF hospitalisation within 6 mo or BNP/NT-proBNP >100/>300 pg/mL or MRproANP>120 mmol/L

Iron deficiency: serum ferritin <100 µg/L or ferritin 100-299ng/mL with TSAT <20%

Hb: ≤ 14.0 g/dL

Placebo

n=1200  (1000–1800)
Screening

R

D0

1. EP

(Events)

W2 M4 M8 M12

FCM up to 2000mg 

(2x1000mg) 
Treatment continues every 4 months 

if ID is not corrected

Primary endpoint
 Rate of recurrent hospitalisations for heart failure or CV death during follow-up.



Vericiguat
27
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The soluble guanylate cyclase stimulator reduced the composite endpoint of 
CV death or heart failure hospitalization compared with placebo when given 
on top of standard therapies. No additional details were provided

Monday, November 18, 2019



Antidiabetic drugs in HF: the case of SGLT-2inh
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⚫ Empaglifozin (23) and 
Canaglifozin (5)

⚫ Mechanisms ? 

⚫ HFrEF vs. HFpEF ?

DAPA-HF Trial, NEJM 2019



Many other stories going on…

• Praliciguat

• Cimlanod

• Neucardin

• K+ binders

• Etomoxir

• Ryanodine receptor stabilizers

• Neuregulin 1β3

• A pletora of biosensors

• …
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The great thing in this world 

is not so much where we stand, 

as in what direction 

we are moving

Oliver Wendell Holmes  1841-1935


