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Barorefl ex activation therapy in heart failure 
with reduced ejection fraction (HFrEF): 
overcoming the limits of currently available 
therapies

Welcome and introduction
Chairpersons

Why do we need new therapies for patients 
with HFrEF? 

Béla Merkely, Budapest, Hungary 

Review of new approaches to the management 
of HFrEF 

Edoardo Gronda, Sesto San Giovanni, Italy

The developing case for using barorefl ex 
activation therapy in HFrEF

Johann Bauersachs, Hannover, Germany
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EDUCATIONAL OBJECTIVES
•  How to manage the increasing complexity of heart failure, and how to 

initiate, add, or switch therapy to new evidence-based guideline-directed 
treatments for heart failure with reduced ejection fraction (HFrEF)

•  Review the role of the activation of the sympathetic nervous system 
in the pathogenesis of heart failure

•  Assess the barorefl ex as a primary regulator of cardiovascular function
•  Review the data and experience with barorefl ex activation therapy in HFrEF
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Stefan D. Anker has been Professor of (Tissue) Homeostasis 
in Cardiology & Metabolism at Charité Berlin, Germany, since 
June 2017. Dr. Anker studied medicine at Charité Berlin and 
completed his clinical training in Germany and the UK. He 
obtained his M.D. from Charité Medical School, Berlin (1993) 
and his Ph.D. (1998) at the National Heart & Lung Institute of 
Imperial College London, UK. He was Professor of Cardiology & 
Cachexia Research at Charité from 2002 to 2014, and Professor 
of Innovative Clinical Trials in Göttingen, Germany, from 2014 
and 2017. 

Prof. Anker has authored more than 750 original papers, reviews, 
and editorials that are well cited (total citations: >57,000, 
h-index: 112, papers with ≥ 200 citations: 71; source: Scopus, 
April 23, 2018). For his work Prof. Anker has won several prizes 
and obtained a number of fellowships & grants. 

Prof. Anker is Vice President of the European Society of 
Cardiology (ESC, 2016-18), serving on the ESC board since 
2012. He has been serving on the board of the Heart Failure 
Association (HFA) of the ESC since 2006; he was HFA President 
(2012-14), and currently chairs the HFA committee on regulatory 
affairs. He is founding Editor-in-Chief of the fi rst open-access 
heart failure journal ESC Heart Failure. Prof. Anker serves on the 
editorial boards of four scientifi c journals (including European 
Heart Journal and European Journal of Heart Failure) and has 
worked in several ESC Guideline task forces. 

Prof. Anker is the founding president of the International Society 
on Sarcopenia, Cachexia and Wasting Disorders (SCWD) and 
founding Editor-in-Chief of the Journal of Cachexia, Sarcopenia 
and Muscle. He was and is member of more than 30 international 
clinical trial steering committees, chairing or co-chairing several 
currently (FAIR-HF2, EMPEROR-HFpEF, Fair-HFpEF) as well as in 
the past (including FAIR-HF, TIM-HF, AUGMENT-HF, IMPULSE-
HF & BACH). He has also served in a number of data monitoring 
committees (chairing four) and end-point committees (chairing 
four).

Stefan D. Anker, 
MD, PhD, FESC
Division of Cardiology 
& Metabolism
Charité Campus Virchow 
Klinikum
Berlin, Germany
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Gerasimos Filippatos, MD, 
FESC, FHFA, FACC, FCCP
Dean, School of Medicine,
Professor of Cardiology,
University of Cyprus & 
National and Kapodistrian 
University of Athens,
Athens, Greece

Gerasimos Filippatos studied Medicine at the University of 
Patras, Greece, and earned his doctorate Cum Laude from the 
University of Athens. He subsequently completed his clinical 
training in Chicago, USA, and Cambridge, UK.

Prof. Filippatos is past President of the Heart Failure Association 
(HFA) of the European Society of Cardiology (ESC). He has 
served as Chair of the Clinical Section and the Committee 
on Acute Heart Failure of the HFA, and as Chair of the ESC’s 
Working Group on Acute Cardiac Care. He was also Coordinator 
of the ESC Congress Programme Committee for Heart Failure 
and Acute Cardiac Care, member of the ESC Practice Guidelines 
Committee and American College of Cardiology/American Heart 
Association HF Guidelines Writing Committee, and International 
Governor of the American College of Chest Physicians. 

Prof. Filippatos is Associate Editor of the European Heart Journal 
(impact factor>20), the International Journal of Cardiology and of 
the Journal of Cardiovascular Medicine. He has published over 
450 articles in peer-reviewed journals and authored more than 
30 book chapters including the “Acute Heart Failure” chapter in 
Braunwald’s and Oxford Desk Reference: Cardiology. Moreover, 
he has (co) edited fi ve books including the ESC Textbook of 
Acute and Intensive Cardiac Care, highly commended in the 
2011 British Medical Association Medical Book Awards; in 2014, 
he presented the book Heart Failure: The Expert’s Approach and 
in 2016, the pocket book Treatment Algorithms in Heart Failure.
Prof. Filippatos is in the Thomson Reuters list of Highly Cited 
Researchers.

He is Honorary Member of several Cardiac Societies, namely 
the French Cardiac Society, Romanian Cardiac Society, and 
Hungarian Cardiac Society.
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Béla Merkely obtained his MD in 1991 from the Semmelweis 
University, Faculty of Medicine, in Budapest, Hungary, after which 
he performed a fellowship at the Ruprecht-Karls University of 
Heidelberg, Germany.  He was board certifi ed in cardiology in 1998 
and obtained his PhD in ventricular arrhythmias in 1999. In 2006, 
he became a Doctor of the Hungarian Academy of Sciences (DSc). 
Since 2007, he has been Chairman and Director of the Semmelweis 
University Heart and Vascular Center. The following year, he was 
appointed as Professor at the Semmelweis University, and in 2015, 
became President of the Semmelweis University Hospital and Vice-
Rector for Clinical Affairs. 

Professor Merkely is Honorary President of the Hungarian Society 
of Cardiology, Honorary President and former President of the 
Hungarian Heart Rhythm Association, Past-President of the 
Hungarian Association of Percutaneous Cardiovascular Intervention, 
and President of the Cardiology Section of the Professional 
College. Between 2014 and 2016, he was Chair of the National 
Cardiac Societies Committee of the European Heart Rhythm 
Society (EHRA). Since 2016, he has been Vice-President and Board 
Member of the European Society of Cardiology (ESC). He is also a 
Fellow of the American College of Cardiology (ACC).

Professor Merkely is an editorial board member of several journals, 
including the Journal of Cardiovascular Emergencies, Journal of 
Hungarian Interdisciplinary Medicine, Frontiers in Cardiovascular 
Medicine, Advances in Interventional Cardiology, World Journal of 
Cardiology and Clinical Research in Cardiology. He has authored 
or co-authored fi ve books and 44 book chapters, contributed to 14 
university coursebook chapters and two university textbooks, and 
signed over 600 articles in international and Hungarian medical 
journals. 

His major research interests are the non-pharmacological treatment 
of heart failure; new techniques in interventional cardiology; 
invasive and non-invasive imaging in heart failure; arrhythmias and 
acute coronary syndromes; experimental and clinical investigations 
of the mechanisms of arrhythmias; and endogen vasoactive 
arrhythmogenic factors.

Béla Merkely MD, PhD, 
DSc, FESC, FACC
Chairman and Director
Semmelweis University 
and Vascular Center
Budapest, Hungary
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Edoardo Gronda is a reputed cardiologist with international 
expertise in heart failure diagnosis and management. His interest 
in heart failure started in 1984 when he spent six months at the 
London University Hospital Ontario (Canada), training on a heart 
transplant program. After returning to Italy, he became one of 
the earliest Italian heart failure subspecialty experts, running 
the Heart Failure, Heart Transplant Medicine Program at the 
Niguarda General Regional Hospital, in Milan, until 1999. 

He is one of the corresponding authors of the 2006 edition of 
the International Society for Heart and Lung Transplantation 
Guidelines and he is very closely involved in recent research 
focusing on autonomic neuro-modulation for heart failure 
treatment. He has authored or co-authored 129 indexed 
scientifi c publications. 

In 2000, he became Director of the Clinical and Heart Failure 
Cardiology Unit at Humanitas IRCCS in Milan, and since 2010 has 
been Head of the Heart Failure Research Unit at the MultiMedica 
Cardiovascular Research Institution, aiming to develop and 
to test new therapies in the fi eld of HF management at the 
MultiMedica Group. In 2007, he was appointed as Teaching 
Professor at the University of Florence School of Cardiology. 
Most recently, in 2017, Dr. Gronda was appointed as the National 
Coordinator of the Heart Failure Board of the Ministry of Health 
Cardiovascular Research Institutes.

Edoardo Gronda, MD 
Head, Cardiovascular 
Department
IRCCS MultiMedica
Sesto San Giovanni
Milan, Italy
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Johann Bauersachs is the Head of the Department of Cardiology 
at the Hannover Medical School (MHH), Germany. He studied 
medicine at the University of Freiburg. After training as Clinical 
and Research Fellow at the Universities of Frankfurt and 
Heidelberg/Mannheim, he moved to the University Hospital 
Wuerzburg, in 1999, where he became Consultant and Lecturer 
in Internal Medicine and Cardiology. He was Associate Professor 
in the Department of Medicine from 2008 to 2010. Since 2010, 
Johann Bauersachs has been a full professor and director of the 
Department of Cardiology and Angiology at Hannover Medical 
School.
 
Professor Bauersachs is a Fellow and Board Member of the Heart 
Failure Association (HFA) of the ESC, Chair of the HFA Study 
Group on Peripartum Cardiomyopathy, and Past Chair of the 
ESC Working Group on Myocardial Function. He is Chair of the 
Cardiovascular Section of the Medical Review Board, German 
Research Foundation (Deutsche Forschungsgemeinschaft - DFG), 
member of the steering committee of the DFG-funded Cluster of 
Excellence REBIRTH, and Speaker of the Clinical Research Group 
(KFO) 311 “Pre-terminal heart and lung failure - mechanical 
unloading and repair” funded by the DFG. Professor Bauersachs 
is a board member of Cardior Pharmaceuticals. 
 
Professor Bauersachs is an interventional cardiologist with special 
interests in acute coronary syndromes, left ventricular healing and 
remodeling, acute and chronic heart failure, as well as intensive 
care. He is particularly interested in the pathophysiology and 
treatment of peripartum cardiomyopathy, in aldosterone and 
mineralocorticoid receptor-mediated mechanisms, and in the role 
of non-coding RNAs. He is Study Chair of the DIGIT-HF study 
investigating the effect of digitoxin on morbidity/mortality in 
patients with advanced heart failure and is extensively involved 
in many other clinical trials.

Prof. Johann Bauersachs, 
MD, FESC, FHFA, FAHA
Director of the Department 
of Cardiology and 
Angiology 
Hannover Medical School 
Hannover, Germany

2018-book CVRx.indd   9 16/05/2018   17:29



10

ABSTRACTS

2018-book CVRx.indd   10 16/05/2018   17:29



10 11

Why do we need new therapies for patients 
with HFrEF?
Congestive heart failure (HF) is increasing worldwide; without therapy HF prognosis is 
unfavorable. Therapeutic advances have improved the prognosis in recent years; therefore, 
appropriate drug therapy in adequate doses, as recommended in the current guidelines, 
is crucial for HF patients (1).
In addition to the established drug treatment consisting of angiotensin converting enzyme 
inhibitor (ACEI) (or angiotensin-II blocker [ARB]), beta-blocker and diuretics, treatment 
with mineralocorticoid receptor antagonists (MRA) and ivabradine have become standard 
in symptomatic patients with HF with reduced ejection fraction (HFrEF). The angiotensin 
receptor-neprilysin inhibitor (ARNI) sacubitril/valsartan is a promising new addition to 
current pharmacological treatments. The results of the PARADIGM-HF trial have been so 
pronounced that they have led to a class IB recommendation by the ESC for patients who 
remain symptomatic despite ‘classic’ HF medication (1).
For patients who remain symptomatic with LVEF ≤ 35%, in case of QRS ≥ 130 msec, for 
symptomatic patients in sinus rhythm and left bundle branch block (LBBS) QRS morphology, 
cardiac resynchronization therapy (CRT) must be considered in order to improve symptoms 
and reduce morbidity and mortality. In case of non-LBBB QRS morphology, CRT is still 
recommended if QRS duration ≥150 msec (with a class IIa recommendation) or if QRS 
duration is 130-149 msec (with a class IIb recommendation). In patients scheduled to 
receive an ICD in sinus rhythm, a defi brillator with CRT (CRT-D) should be considered if 
QRS is between 130 and 149 msec and is recommended if QRS is ≥150 msec (1). 
While CRT reduces morbidity and mortality for patients with heart failure and wide QRS 
complex, up to one-third of patients are “non-responders” to the therapy. Composite data 
from 12-lead ECG during CRT-treatment can be used in a simple score to predict long-term 
clinical outcome (2).
Consequently, there is a “white space” for NYHA class III patients with QRS <130ms and 
QRS <150ms without LBBB. Non-LBBB in randomized controlled trials is 10-30%. In the 
European cardiac resynchronization therapy survey, 23% of patients had atrial fi brillation 
and 68% of patients had LBBB; 62% of patients had a QRS duration >150 ms, 
18% <130 ms, and 9% <120 ms (3).

References
1.  Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart 

failure: The Task Force for the diagnosis and treatment of acute and chronic heart failure of the European Society of 
Cardiology (ESC). Developed with the special contribution of the Heart Failure Association (HFA) of the ESC. Eur J Heart 
Fail. 2016;18:891-975.

2.  Vegh EM, Kandala J, Januszkiewicz L, et al. A new simplifi ed electrocardiographic score predicts clinical outcome in patients 
treated with CRT. Europace 2018;20:492-500.

3. Dickstein K, Bogale N, Priori S, et al. The European cardiac resynchronization therapy survey. Eur Heart J. 2009;30:2450-60.

Béla Merkely MD, PhD, DSc, FESC, FACC

2018-book CVRx.indd   11 16/05/2018   17:29



12

Review of new approaches to the management 
of HFrEF
One of the most inspiring challenges in medicine is represented by the need to fi nd 
treatments able to delay chronic disease progression. In heart failure (HF), the course to 
advanced disease overtime is diffi cult to halt and the transition from stage C to stage 
D of the American College of Cardiology (ACC)/American Heart Association (AHA) HF 
classifi cation marks the irreversible transition to the end-stage phase (1). Recurrence of acute 
HF decompensation despite guideline-directed medical therapy is one the cardinal signs of 
HF progression. In the attempt to stop the course of the disease, new strategies have been 
developed and tested.
A major role in determining worsening of HF is played by the sustained activation of the 
sympathetic nervous system (SNS). To counteract its effects, innovative HF interventions 
specifi cally designed to modulate SNS activity including renal denervation, vagal nerve 
stimulation and carotid baroreceptor stimulation (BAT) have been recently investigated (2). 
Preliminary data from renal denervation studies were encouraging.  However, they were not 
confi rmed by the last results, emerging from more rigorous studies (3). In a similar way, initial 
promising fi ndings on vagal nerve stimulation were not validated by controlled studies, with 
fi nal evidence of no benefi t in HF patients (2). Among these options, BAT remains the only 
viable and attractive strategy for HF progression management. 
In a proof of concept study, BAT was effective in restraining sympathetic activity, improving 
arterial barorefl ex function and affecting HF hospitalization rate in NYHA functional class III 
patients, not suitable for cardiac resynchronization therapy (CRT) (4). The benefi cial effect 
on SNS activity reduction was persistent and maintained in the long-term (5). Evidence from 
the subsequent BAT pivotal controlled trial was consistent with the preliminary fi ndings 
and confi rmed that BAT is effective in preventing acute HF hospitalizations and in reducing 
NT-proBNP plasma concentration in these patients (6). The benefi t was signifi cantly more 
prominent in patients not eligible for CRT (7). From this evidence, BAT may be currently 
considered with favor for the prevention of advanced stage D development in HF.

References

1. Jessup M, Abraham WT, Casey DE, et al. 2009 focused update: ACCF/AHA Guidelines for the Diagnosis and 
Management of Heart Failure in Adults: a report of the American College of Cardiology Foundation/American Heart 
Association Task Force on Practice Guidelines: developed in collaboration with the International Society for Heart and 
Lung Transplantation. Circulation 2009;119:1977–2016.

2. Smith S, Rossignol P, Willis S, et al. Neural modulation for hypertension and heart failure.  Int J Cardiol. 2016;214:320–30.
3. Hopper I, Gronda E, Hoppe UC, et al. Sympathetic response and outcomes following renal denervation in patients with 

chronic heart failure: 12-month outcomes from the Symplicity HF feasibility study, J Card Fail. 2017;23:702–7.
4. Gronda E, Seravalle G, Brambilla G, et al. Chronic barorefl ex activation effects on sympathetic nerve traffi c, barorefl ex 

function, and cardiac haemodynamics in heart failure: a proof-of-concept study. Eur J Heart Fail. 2014;16:977-83.
5. Dell’Oro R, Gronda E, Seravalle G, et al. Restoration of normal sympathetic neural function in heart failure following 

barorefl ex activation therapy: fi nal 43-month study report. J Hypertens. 2017;35:2532-6.
6. Abraham WT, Zile MR, Weaver FA, et al. Baroreflex activation therapy for the treatment of heart failure with a reduced 

ejection fraction. JACC Heart Fail. 2015;3:487–96.
7. Zile MR, Abraham WT, Weaver FA, et al. Barorefl ex activation therapy for the treatment of heart failure with a reduced 

ejection fraction: safety and effi cacy in patients with and without cardiac resynchronization therapy. Eur J Heart Fail. 
2015;17:1066-74.

Edoardo Gronda, MD 
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The developing case for using barorefl ex 
activation therapy in HFrEF
Morbidity and mortality in heart failure with reduced ejection fraction (HFrEF) remain 
high despite optimal medical therapy (OMT) and device therapy. Although cardiac 
resynchronization therapy (CRT) improves symptoms and prognosis, CRT is indicated only in 
a minority of HFrEF patients according to current guidelines (1).
Barorefl ex activation therapy (BAT) may improve HFrEF symptoms and prognosis by 
reduction of sympathetic activity and increase in parasympathetic activity. In a fi rst proof-
of-concept study, barorefl ex sensitivity increased, muscular sympathetic nerve activity 
signifi cantly decreased, and heart failure symptoms improved after BAT (2). In a randomized 
study with 140 patients, after 6 months BAT was associated with reduced natriuretic 
peptides, reduction in heart failure hospitalization, as well as improvement in NYHA class, 
quality of life and 6-minute hall walk distance (3). The benefi cial effects appeared to be 
especially pronounced in non-CRT patients, who displayed also a signifi cant improvement in 
left ventricular ejection fraction (LVEF) after 6 months BAT (4)
The ongoing BeAT-HF study in the US is currently randomizing 480 patients to OMT plus 
BAT vs. OMT alone with heart failure hospitalization and mortality as primary endpoint. 
Inclusion criteria comprise patients with NYHA III (or NYHA class II if had been in class III at 
some point within past 3 months) and LVEF≤ 35% that are on stable OMT. In the fi rst 280 
patients, symptoms and natriuretic peptides will be assessed after 6 months which may lead 
to expedited approval by the FDA. Complimentary to the BeAT-HF trial, the BiRD register 
study in Germany includes patients implanted under the CE-marked indication for HFrEF to 
evaluate echocardiographic, spiroergometry, arrhythmia and other endpoints. 
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reduced ejection fraction: safety and effi cacy in patients with and without cardiac resynchronization therapy. Eur J 
Heart Fail. 2015;17:1066-74.

Johann Bauersachs, MD, FESC, FHFA, FAHA

2018-book CVRx.indd   13 16/05/2018   17:29



14

n o t e s

2018-book CVRx.indd   14 16/05/2018   17:29



14 15

n o t e s

2018-book CVRx.indd   15 16/05/2018   17:29



Supported by an unrestricted 
grant provided by

Organised by Charité 
Friends & Sponsors Trust

2018-book CVRx.indd   16 16/05/2018   17:29


