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Promoting Early Detection



2013 ACC/AHA Heart Failure 
Guidelines



JAMA 2013; 310: 66-74



STOP-HF Primary end point 

STOP-HF secondary end point (MACE arrhythmia, TIA, MI, PE, HF 

JAMA 2013; 310: 66-74
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Presentation Notes
IMPORTANCE: Prevention strategies for heart failure are needed. OBJECTIVE: To determine the efficacy of a screening program using brain-type natriuretic peptide (BNP) and collaborative care in an at-risk population in reducing newly diagnosed heart failure and prevalence of significant left ventricular (LV) systolic and/or diastolic dysfunction. DESIGN, SETTING, AND PARTICIPANTS: The St Vincent's Screening to Prevent Heart Failure Study, a parallel-group randomized trial involving 1374 participants with cardiovascular risk factors (mean age, 64.8 [SD, 10.2] years) recruited from 39 primary care practices in Ireland between January 2005 and December 2009 and followed up until December 2011 (mean follow-up, 4.2 [SD, 1.2] years). INTERVENTION: Patients were randomly assigned to receive usual primary care (control condition; n=677) or screening with BNP testing (n=697). Intervention-group participants with BNP levels of 50 pg/mL or higher underwent echocardiography and collaborative care between their primary care physician and specialist cardiovascular service. MAIN OUTCOMES AND MEASURES: The primary end point was prevalence of asymptomatic LV dysfunction with or without newly diagnosed heart failure. Secondary end points included emergency hospitalization for arrhythmia, transient ischemic attack, stroke, myocardial infarction, peripheral or pulmonary thrombosis/embolus, or heart failure. RESULTS: A total of 263 patients (41.6%) in the intervention group had at least 1 BNP reading of 50 pg/mL or higher. The intervention group underwent more cardiovascular investigations (control, 496 per 1000 patient-years vs intervention, 850 per 1000 patient-years; incidence rate ratio, 1.71; 95% CI, 1.61-1.83; P<.001) and received more renin-angiotensin-aldosterone system-based therapy at follow-up (control, 49.6%; intervention, 56.5%; P=.01). The primary end point of LV dysfunction with or without heart failure was met in 59 (8.7%) of 677 in the control group and 37 (5.3%) of 697 in the intervention group (odds ratio [OR], 0.55; 95% CI, 0.37-0.82; P = .003). Asymptomatic LV dysfunction was found in 45 (6.6%) of 677 control-group patients and 30 (4.3%) of 697 intervention-group patients (OR, 0.57; 95% CI, 0.37-0.88; P = .01). Heart failure occurred in 14 (2.1%) of 677 control-group patients and 7 (1.0%) of 697 intervention-group patients (OR, 0.48; 95% CI, 0.20-1.20; P = .12). The incidence rates of emergency hospitalization for major cardiovascular events were 40.4 per 1000 patient-years in the control group vs 22.3 per 1000 patient-years in the intervention group (incidence rate ratio, 0.60; 95% CI, 0.45-0.81; P = .002). CONCLUSION AND RELEVANCE: Among patients at risk of heart failure, BNP-based screening and collaborative care reduced the combined rates of LV systolic dysfunction, diastolic dysfunction, and heart failure. TRIAL REGISTRATION: clinicaltrials.gov Identifier: NCT00921960




There are Three Types of Heart Failure That 
Can be Defined by LV Ejection Fraction

Normal Heart
LV EF > 50%

Heart Failure with reduced LV EF 
< 35-40% (HFrEF)

Heart Failure with preserved 
LV EF > 50% (HFpEF)

Heart Failure with midrange LV EF 
> 40 – 49 % (HFmrEF)



HFrEF: Beyond Neprilysin/Enalapril 
• Vericiguat 
• Omecamtiv mecarbil
• BMS-986231 (HNO donor) 
• Partial A1 receptor agonists
• Baroreceptor activation therapy (BAT)



Vericiguat: 
Soluble Guanylate Cyclase (sGC) Stimulator

Armstrong et al. JACC:HF 2017 (online https://doi.org/10.1016/j.jchf.2017.08.013)

https://doi.org/10.1016/j.jchf.2017.08.013


SOCRATES-REDUCED: NT-proBNP

456 patients randomized

Gheorghiade M, et al. JAMA 2015;314:2251-2262.

1° Endpoint
P=NS

Pacebo (n = 92) or 1 of 4 daily target doses of oral vericiguat (1.25 mg [n = 91], 2.5 mg [n = 
91], 5 mg [n = 91], 10 mg [n = 91]) for 12 weeks. 



SOCRATES-Reduced
CV death or HF hospitalization

Placebo
group

Vericiguat 
2.5-10mg 

group

Gheorghiade M, et al. JAMA 2015;314:2251-2262.



•Target enrollment 4872 patients 
•Vericiguat 2.5 mg uptitrated to 10 mg qd vs. Placebo
•Primary Outcome Measure: Time to Cardiovascular (CV) Death or Heart Failure 
Hospitalization 
•Inclusion Criteria:

• History of chronic HF (NYHA Class II-IV) on standard therapy before qualifying HF 
decompensation

• Previous HF hospitalization within 6 months prior to randomization or intravenous (IV) 
diuretic treatment for HF (without hospitalization) within 3 months.

• BNP levels: NSR-≥ 300 pg/mL; A Fib-≥ 500 pg/mL and NT-proBNP levels: NSR- ≥ 1000 
pg/mL; A Fib- ≥ 1600 pg/mL within 30 days prior to randomization

• LVEF<45% assessed within 12 months prior to randomization by any method

VerICiguaT Global Study in Subjects With Heart 
Failure With Reduced Ejection Fraction (VICTORIA)

Clinicaltrials.gov NCT02861534



Omecamtiv Mecarbil (OM) is a 
Novel Selective Cardiac Myosin Activator

Increases duration of systole

Increases stroke volume

No increase in myocyte calcium

No change in dP/dtmax

No increase in MVO2

OM increases the entry rate of myosin 
into the tightly-bound, force-producing 

state with actin

“More hands pulling on the rope”

Malik FI, et al.  Science 2011; 331:1439-43.
Shen YT, et al. Circ Heart Fail 2010;3:522-7.
Planelles-Herrero VJ, et al. Nat Commun 2017;8:190.

Mechanochemical Cycle of Myosin

Force production



Effects of Omecamtiv Mecarbil 
on Secondary Endpoints at 20 Weeks 

Teerlink JR, et al. Lancet 2016; 388: 2895-903.

Placebo, n= 149; 
All PK-Titration, n= 146

Presenter
Presentation Notes
All pre-specified secondary endpoints (primary endpoint was PK). OM increased the Systolic ejection time (SET; note that patients with HF typically have 20-70 msec DECREASE in SET, so OM moves it toward normal), which is a very sensitive marker of its pharmacodynamic effect (NOT its mechanism of action); increased cardiac function (decreased LVESD and increased stroke volume and fractional shortening), with suggestion of reverse remodeling (decreased LVEDD), decreased neurohormonal activation/ sympathetic withdrawal (decreased heart rate) and reduced congestion (Decreased NT-proBNP). Similar significant differences were observed with LV volumes and ejection fraction. 



Change from Baseline in 
Heart Rate (bpm)

Change from Baseline in 
NT-proBNP (pg/mL)

Teerlink JR, et al. HFSA 2016.
Amgen Confidential. Do Not Copy or Distribute

Effect of Omecamtiv Mecarbil through Time

Presenter
Presentation Notes
Less important slide: four weeks after drug discontinuation, heart rate returns toward baseline, but NT-proBNP continues to be significantly reduced (?continues to decrease). Unfortunately, we did NOT perform echos at week 24 to assess for persistent remodeling effect…



• Chronic HF pts on standard of care therapy, 
LVEF ≤35%, NYHA II-IV, HF hospitalization 
within 12 months, elevated natriuretic peptides

• 1° endpoint: CV death & HF Events
• ~8,000 patient, event-driven trial, 

powered for CV death

GALACTIC-HF

clinicaltrials.gov NCT02929329 



HFmrEF: What Is It and How 
Does One Manage It ?



ESC Guidelines: Definition of 
HFmrEF 

Ponikowski et al Eur Heart J. 2016; 18:1-85



Natural History of Functional Responders 
with a Mid-Range LVEF (HFmrEF)

Wash U-HF registry

Rastogi et al; Eur J Heart Fail, in press DOI: 10.1002/ejhf.879



Natural History of Functional Responders 
with a Mid-Range LVEF (HFmrEF)

Rastogi et al; Eur J Heart Fail, in press DOI: 10.1002/ejhf.879



How Does One Manage HFmrEF ? 

To determine the correct therapy, one needs to 
know the trajectory of the LV EF? 

Ponikowski et al Eur Heart J. 2016; 18:1-85



HFpEF: Etiopathogenetic Role and 
Impact of Comorbidities 



Pathophysiology of HFpEF



Hemodynamics of HFpEF

Zile et al. N Engl J Med 2004;350:1953-1959.



Impaired Relaxation vs. Increased 
Stiffness in HFpEF





Phenomapping of HFpEF

C

BA

Shah et al Circ 2015; 131: 269-279 
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Presentation Notes
Sanjiv Shag Phenotype heat map (phenomap) of heart failure with preserved ejection fraction. Columns represent individual study participants; rows, individual phenotypes. Red indicates increased value of a phenotype; blue, decreased value of a phenotype. BMI indicates body mass index; BNP, B-type natriuretic peptide; BUN, blood urea nitrogen; Cr, creatinine; DBP, diastolic blood pressure; EScho RAP, echocardiographic right atrial pressure; ESV, end-systolic volume; GFR, glomerular filtration rate; Hgb, hemoglobin; HR, heart rate; IVRT, isovolumic relaxation time; LAV, left atrial volume; LV, left ventricular; LVEDV, left ventricular end-diastolic volume; PASP, pulmonary artery systolic pressure; Plt, platelet count; PP, pulse pressure; PRSW, preload recruitable stroke work; PWT, posterior wall thickness; RA, right atrial; RDW, red cell distribution width; RV, right ventricular; RVFAC, right ventricular fractional area change; SV, stroke volume; TAPSE, tricuspid annular plane systolic excursion; Vcf, velocity of circumferential fiber shortening; and WBC, white blood cell count 



Systemic and Myocardial Signaling in HFpEF



Effect of Co-Morbidities in HFpEF 
All cause hospitalization



Treatment by Co-Morbidities in HFpEF 



Who knew 
HFpEF was so 
complicated ?  
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