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45th Anniversary of the Worlds first PTCA

Dölf Bachmann and Johannes Grüntzig

Zurich, September 16, 2022

Obtained with image and/or portrait rights



Andreas Grüntzig

The Heart Centre of the University Hospital Zurich
The Cradle of Interventional Cardiology

Grüntzig AR, Senning A, Siegenthaler WE. Nonoperative dilatation of coronary-artery stenosis: percutaneous transluminal

coronary angioplasty. N Engl J Med. 1979 Jul 12;301(2):61-8. doi: 10.1056/NEJM197907123010201. PMID: 449946.



Percutaneous Coronary Interventions

The Andreas Grüntzig Legacy

Grüntzig AR, Senning A, Siegenthaler WE. Nonoperative dilatation of coronary-artery stenosis: percutaneous transluminal coronary angioplasty. N Engl J 

Med. 1979 Jul 12;301(2):61-8. doi: 10.1056/NEJM197907123010201. PMID: 449946.



Andreas Grüntzig: 
Why we need a new cardiologist

Andreas Grüntzig
(1939-1985)

• The procedure should be performed by the doctor

who has already achieved the patient`s trust

• I don`t want this method to fall into the wrong hands

• strict indication

• high quality standards

• integrity

Zurich, October 22, 1979



Heart Failure is Moving Center Stage

Heart Report, Germany

Fatal MI Heart Failure



The Future of Cardiovascular Medicine:
„Focus on Heart Failure!“

• „PCI has spared lifes, but left

survivors with very sick hearts. 

Heart Failure is therefore the most

prevalent, deadly and costly of all 

heart diseases...“

• It’s time for an all-fronts war on 

heart failure

Eugene Braunwald

(PCHF Zurich 2015)

Obtained with image and/or portrait rights



Heart Failure is Moving Center Stage

Circulation HF 2019



The Mother of Heart Failure Trials

NEJM 1987



Effects of Enalapril on Mortality 
in Severe Congestive Heart Failure

CONSENSUS NEJM 1987



/

The (R)evolution in the Treatment of 

Heart Failure with reduced Ejection Fraction (HFrEF)

M. Metra 2021



/

Estimation of Relative Treatment Effects of Comprehensive 

Disease-modifying Pharmacological Therapy*

*ARNI, β Blocker, MRA, and SGLT2 inhibitor 

Vaduganathan Lancet 2020

ACE inhibitor or ARB and β blocker*ARNI, β Blocker, MRA, and SGLT2 inhibitor 

* *

** vs



/

Lifetime Benefits of Disease-Modifying Comprehensive 

Pharmacological Therapies in HFrEF
A Cross-Trial Analysis of PARADIGM-HF DAPA-HF and EMPHASIS-HF

Vaduganathan Lancet 2020

Patients starting at Age 55 years Patients starting at Age 65 years

ACE inhibitor or ARB and β blocker*ARNI, β Blocker, MRA, and SGLT2 inhibitor *

*

*

*

vs
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Therapeutic Algorithm for Symptomatic Heart Failure 

with reduced Ejection Fraction (HFrEF)

ESC HF Guidelines, McDonagh EHJ 2021
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Effects of Enalapril on Mortality 

in Severe Congestive Heart Failure

CONSENSUS NEJM 1987



/



/

The 2021 Heart Failure Guidelines
The Swan Song of the Left Ventricular Ejection Fraction

ESC HF Guidelines 2021; McDonagh EHJ 2021

3.1 Definition of heart failure 

• Heart Failure (HF) is not a single pathological diagnosis, but a 

clinical syndrome consisting of cardinal symptoms (e.g., 

breathlessness, ankle swelling and fatigue) that may be 

accompanied by signs (e.g., elevated jugular venous pressure, 

pulmonary crackles and peripheral oedema). It is due to a 

structural and/or functional abnormality of the heart that results in 

elevated intracardiac pressures and/or inadequate cardiac 

output at rest and/or during exercise. 



/

ESC HF Guidelines 2016; Ponikowski EHJ 2016

The Main Terminology Used to Describe Heart Failure 

is Historical and Based on Measurement of LVEF
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The old ESC-Heart Failure Guideline Classification 2016
Heart failure with preserved, mid-range and 

reduced Ejection Fraction

ESC HF Guidelines 2016; Ponikowski EHJ 2016



///

Lund EJHF 2018

HFmrEF resembles HFrEF (but not HFpEF)
Candesartan Improves Outcomes in HFmrEF

n=7598 patients

1322 HFmrEF patients



///

HFmrEF resembles HFrEF (but not HFpEF)
Beta-Blockers Improve Outcomes in HFmrEF

Mortality

CV Mortality

Cleland EHJ 2017

Beta-blockers for

heart failure with

reduced, mid-range, 

and preserved

ejection fraction: an 

individual patient-level 

analysis of double-

blind randomized

trials.
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Treatment Effect of Spironolactone as a Function of Ejection 

Fraction: A post-hoc Analysis of TOPCAT

Patients with LVEF ≥45% 

[range  44% to 85%]

n=3444

Solomon Eur Heart J. 2016

40 50 60 70 80 40 50 60 70 80

CV, cardiovascular; EF, ejection fraction; HF, heart failure; LVEF, left ventricular ejection fraction

Dashed lines represent 95% CI; primary outcome: composite of CV death, aborted cardiac arrest, or hospitalization for HF
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We Now Renamed HFmrEF (…formerly known as mid-range) 

as Heart Failure with mildly reduced Ejection Fraction…

ESC HF Guidelines 2016; Ponikowski EHJ 2016



/

The New Definition of Heart Failure with reduced and mildly 

reduced Ejection Fraction and preserved Ejection Fraction

ESC HF Guidelines 2021; McDonagh EHJ 2021
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Effect of Empagliflozin in Patients with Heart Failure 

across the Spectrum of Left Ventricular Ejection Fraction 
Clinically Meaningful and Similar Benefit up to EF 65%

Butler EHJ 2022
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Gradient to the Treatment effect* 

in PARADIGM and PARAGON

Is 60 the new 40? 

Solomon&McMurray J Card Failure 2021

*Cardiovascular death or Heart Failure Hospitalization
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Finerenone in Heart Failure with Mildly 

Reduced or Preserved Ejection Fraction
Primary Outcome and Its Components

 

Solomon NEJM 2024
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Finerenone in HFpEF
Subgroup Analysis of the Primary Outcome

 

Solomon NEJM 2024
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Effect estimates from the individual patient level meta-

analysis of MRAs and prespecified efficacy outcomes

 

Jhund Lancet 2024



///

LV Ejection Fraction - the Threshold Value to Define 

‘Normal’ vs. ‘Reduced’ EF is Arbitrary

courtesy Johan Jervoe
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Simplicity is the Ultimate Sophistication…
Heart Failure with reduced or normal Ejection Fraction

HFnEFHFrEF

Proposed new Classification Ruschitzka ESC 2023



Let`s Shift our Focus from Dichotomizing Heart Failure
by Ejection Fraction to a better Understanding of

Etiology and Pathophysiology



HEART FAILURE

Dilative 

Cardiomyopathy
NonCompaction

Myocarditis Hypertrophic

Cardio-

myopathy

Restrictive

Cardio-

myopathy

Amyloidosis

„Left Atrial Disease“Mitral Regurgitation

Right Ventricular 

Dysfunction

This clinical case is baed on a real patient, there were no adverse efects or quaity concerns reported associated

with Eli Lilly and Boehringer Ingelheim pharmaceuticals



Unveiling Transthyretin amyloid (ATTR) 

as a Potentially Modifiable Cause of Heart Failure

Adam Castaño Eur Heart J 2015



ATTR-ACT Study: Maurer NEJM 2018

Garcia-Pavia EHJ 2021

Stabilizing Molecules (Tafamidis) and Genetic Silencers 
(Patisiran, Inotersen) as Specific Pharmacologic 

Treatments for Transthyretin Amyloid Cardiomyopathy



ESC Guidelines EHJ 2021

TTR-Amyloidosis – Diagnosis and Treatment 

Effect of tafamidis on the 

transthyretin (TTR) tetramer

Falk RH et al, EHJ 2019



Cardiology is Invasive, Interventional Physiology
The Need for Deep Phenotyping



Cardiology is Invasive, Interventional Physiology
The Need for Deep Phenotyping



Differential Diagnosis Cardiac Sarcoidosis

(histologically proven)

- CS often involves the RV apex and septum, whereas ARVC typically affects subtricuspid region and leads to 
RVOT dilation

- AVB, longer QRS duration (>96ms), and positive 18F-FDG PET favor a diagnosis of CS

Cardiac sarcoid ARVC

Saguner AM et al. Heart Rhythm 2021



➢Fokale metabolische Aktivität im Septum (basal bis 
apikal) sowie LV anteroapikal und basolateral, vereinbar 
mit myokardialer Inflammation

➢Keine extrakardiale Inflammation

FDG-PET Cardiac Sarcoid mimicking ARVC

Saguner AM et al. Heart Rhythm 2021



HEART FAILURE

Dilative 

Cardiomyopathy
NonCompaction

Myocarditis Hypertrophic

Cardio-

myopathy

Restrictive

Cardio-

myopathy

Amyloidosis

HFpEFMitral Regurgitation

Right Ventricular 

Dysfunction

This clinical case is baed on a real patient, there were no adverse efects or quaity concerns reported associated

with Eli Lilly and Boehringer Ingelheim pharmaceuticals



The Need for Deeper Phenotyping in Cardiology
Single cell transcriptomics analysis of cardiac cells

courtesy Burkhard Ludewig

Endothelial cells (EC), perivascular cells 

(PV), cardiomyocytes (CM), fibroblasts (Fb), 

macrophages (Mph), lymphocytes (lymph). 



/



Perez-Shibayama Nature Cardiovascular Research 2024

Acute myocarditis (AM) (n = 5)

Inflammatory cardiomyopathy (ICM) (n = 8)

Dilated cardiomyopathy (DCM) (n = 3) 

Heart transplantation (HTx) (n = 7)

The Need for Deeper Phenotyping in Cardiology
snRNA-seq from Left or Right Ventricular Endomyocardial 

Biopsies from Heart Failure Patients



snRNA-seq from Left or Right Ventricular 

Endomyocardial Biopsies from Heart Failure Patients

Perez-Shibayama Nature Cardiovascular Research 2024

Acute myocarditis (AM) (n = 5)

Inflammatory cardiomyopathy (ICM) (n = 8)

Dilated cardiomyopathy (DCM) (n = 3) 

Heart transplantation (HTx) (n = 7)



VT Substrate after Myocardial Infarction

Gerstenfeld et al. Korean Circ J. 

2014 Jul;44(4):210-217.

LGE on MRI



„Lone“ AFib does not exist!
In Every AFib Patient a Cause, an Atrial Substrate is Present

Restrictive

Cardiomyopathy
Cardiac

Amyloidosis
HFpEF

Prof. Dr. med. Dr. h.c. Frank Ruschitzka
Chairman, University Heart Centre

University Zürich



FMR is Called Secondary MR for a Reason
It`s a Myocardial, not only a Leaflet Disease

Severe FMR

Patient remains in NYHA III 

despite optimal drug and

CRT therapy

Result after successful

percutaneous MitraClip

Implantation 

courtesy Felix Tanner



Functional = Secondary Mitral Regurgitation
It`s a Disease of the Left Ventricle, not only a Leaflet Disease

Mullens Circulation 2019



Management of Secondary Mitral Regurgitation

ESC HF Guidelines, McDonagh EHJ 2021

• Heart Failure Specialist

• CV Imager

• Interventionalist

• Surgeon (if primary MR)

*
*



https://www.nasa.gov 

Hahn NEJM 2023

Cardiology is Interventional Physiology

The “Dark” Side of the Moon

https://www.nasa.gov/


https://www.nasa.gov 

Hahn NEJM 2023

Understanding the Physiology of the Right Ventricle is Essential 

for the Adequate Management of Tricuspid Regurgitation

The “Dark” Side of the Moon

https://www.nasa.gov/


TRI-Fr: Primary Endpoint

Hierarchical Clinical Composite Endpoint driven by an 

improvement in quality of life (TEER is not a blinded procedure)

Donal et al. presented at ESC 2024



Hierarchical Composite Endpoint/MCE 

No differences in the incidence of death or hospitalization for 

heart failure at 1 year

Major cardiovascular events during the one-

year follow-up (MCE): myocardial infarction, or 

unstable angina, or revascularization, or stroke, or 

cardiovascular death, or heart failure 

hospitalization
Donal et al. presented at ESC 2024

one-year mortality 3.4%



TRI-Fr included Patients with HFpEF, HFmrEF, HFimpEF

Donal presented at ESC 2024

Inclusion 

criterion 

LVEF>35%



Bartko PE et al, EHJ 2020

Secondary Tricuspid Regurgitation
The underlying LV pathology is commonly missed, and heart failure 

symptoms are wrongly attributed to TR

Donal presented at ESC 2024



TRI-Fr: Medical Treatment

Donal presented at ESC 2024

• Relatively low number of patients receiving SGLT2 and/or MRA

• Change of Average Total Daily Equivalent Dosage (mg) vs Baseline?



Ruschitzka HFA Advanced HF Course Vienna 2023

mod. after Allen Circulation 2012

The 8 Rights in Heart Failure 
Right Patient, Right Drug, Right Device, Right Intervention, Right Dose, Right Route, 

Right Time, Right Doctor(s), Right Heart



Lessons Learned from Cardiac Resynchronisation Therapy
Deep Phenotyping, Define the Sweet Spot for Benefit and Team Up!

Cleland J, et al. NEJM 2005 Ruschitzka F., et al. NEJM 2013

CARE-HF EchoCRT



ESC HF Guidelines, McDonagh EHJ 2021

*

*

Synergy of Drugs, Device and Interventions in Heart Failure

Collaborative heart teams provide the best possible care



Thank you

frank.ruschitzka@usz.ch



Ruschitzka ESC 2021

mod. after Allen Circulation 2012

Synergy of Drugs, Device and Interventions in Heart Failure

Acute HF

Acute HF

ACE-I/ARNI

BB

MRA

SGLT2

           ICD/CRT

Advanced HF

MCS

VAD

TX
           

Mitral 

Interventions

Afib Ablation

Drugs

Devices

MCS. HTx

Palliative Care



Ruschitzka ESC 2018

mod. after Allen Circulation 2012

Management of Heart Failure is an Art
Synergy of Drugs, Device and Interventions



Ruschitzka ESC 2021

mod. after Allen Circulation 2012

Synergy of Drugs, Device and Interventions in Heart Failure
Team up, Deep Phenotype and Define the Sweet Spot for Benefit!

Acute HF

Acute HF

ACE-I/ARNI

BB

MRA

SGLT2

           ICD/CRT

Advanced HF

MCS

VAD

TX
           Mitral 

Interventions

Afib Ablation

Drugs

Devices

MCS. HTx

Palliative Care





Multicentric Randomized Evaluation of a Tricuspid Valve 

Percutaneous Repair System in the Treatment of Severe 

Tricuspid Regurgitation (TRI-Fr): Discussant

Frank Ruschitzka

Professor and Chairman, Department of Cardiology

University Hospital Zurich, Switzerland



Cardiac Resynchronisation Therapy (CRT)
Live Saving Therapy in Wide QRS 

Cleland J, et al. NEJM 2005 Ruschitzka F., et al. NEJM 2013

CARE-HF EchoCRT



Lessons Learned from CRT
Lesson I: Define the Sweet Spot for Benefit!

Ruschitzka NEJM 2013

Cleland EHJ 2013

McDonagh EHJ 2021

NO Yes

LBBB Morphology

NON-LBBB Morphology



In Medicine, There Is No Such Thing as

an Unmitigated Good...

"this 'all or nothing' is in my opinion

necessary for religious communities

and useful for political parties...but for

science I consider it harmful"

(Eugen Bleuler, Zürich, 1911 

...in a letter to Sigmund Freud)

Obtained with image and/or portrait rights



Lessons Learned from CRT
Lesson II: Team Up! Synergy of Drugs, Devices and Interventions

Steffel EHJ 2014

ACE-Inhibitors Betablockers Diuretics



Lessons Learned from CRT
Higher dosages of heart failure medication 

are associated with improved outcome following CRT

Steffel EHJ 2014

ACE-Inhibitors Betablockers Diuretics



The Left Atrium is Prime Real Estate

Reservoir, Conduit, “Contractile Chamber” 

Ho Circ EP 2012



Rossi Circ HF 2014

The Left Atrium is a Multitasker

Reservoir, Conduit, “Contractile Chamber” 



Left Atrial Disease
Time to Move to a Substrate Concept of Atrial Fibrillation

Ruschitzka HFA 2017

HFA Consensus Paper EHJ 2022

Bayes-Genis A et al, J Cin Med 2020
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Merci

frank.ruschitzka@usz.ch
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Unser Herz - Ein Wunderwerk der Natur

100`000 Schläge/Tag

>3`000`000`000 beats per life

6000 l/Tag

>180`000`000 liter per life

Herzgewicht:

300-350 g bei Männern

250-300 g bei Frauen





Mehr Herz …



108

Mit Kopf, Herz und Hand



109

Der Mensch wird zum Menschen, indem er sein Herz, seine 

handwerklichen Fähigkeiten und seinen Geist bildet



110

Mit Kopf, Herz und Hand



Sudden Cardiac Death Heart Failure Trial (SCD HeFT)
Death from Any Cause

Bardy NEJM 2005



SCD HeFT: Death from Any Cause

Bardy NEJM 2005

ARR in mortality with an ICD was 6.9%

NNT (for 45.5 months to prevent one death) of 14



SCD HeFT: Death from Any Cause
Ischemic vs Nonischemic Aetiology

Bardy NEJM 2005



No Benefit early post-MI for ICDs

Hohnloser  NEJM 2004

Steinbeck NEJM 2009



Randomized Controlled Trials of VT Ablation
Is Timing everything… 

 

Natale Europace 2023



VTACH Study

Kuck KH et al Lancet 2010

• RRR 39% vs. no Ablation

• AAD allowed

• LVEF >30% most benefit



SMASH-VT: Prophylactic Substrate-based Catheter Ablation 

Reduced the Incidence of ICD Therapies in Patients with a History of 
Myocardial Infarction

117Reddy NEJM 2007



VANISH Trial: VT Ablation versus AAD Escalation
Benefit of catheter ablation only among patients in whom the index 
arrhythmia had occurred despite amiodarone therapy at baseline

119Sapp NEJM 2016



VANISH Trial: VT Ablation versus AAD Escalation
Treatment-Attributed Adverse Events 

120Sapp NEJM 2016



Catheter Ablation of VT in the 2022 ESC Guidelines

121

Ischemic Non-ischemic

Zeppenfeld ESC Guidelines on VA  EHJ 2022 



122

Algorithm for the management of sustained monomorphic 
ventricular tachycardia in patients with chronic coronary 

artery disease

Zeppenfeld ESC Guidelines on VA  EHJ 2022 



Catheter Ablation of VT in the 2022 ESC Guidelines
More Questions than Answers

123

Ischemic

Zeppenfeld ESC Guidelines on VA  EHJ 2022 

• Indication in patients with structural heart disease and 

recurrent VT episodes causing ICD interventions. 

• No survival benefit from CA

• Timing: prophylactic at the time of ICD implant

• after the first shock

• after recurrent VT episodes

• or even after electrical storm 

• Does the prevention of VT impact survival, or affect the 

occurrence of heart failure? 

• Many patients after ICD implant might never have a 

recurrent arrhythmia



Randomized Controlled Trials of VT Ablation
Is Timing everything… 

 

Natale Europace 2023



SURVIVE-VT: Substrate Ablation vs AAD with recurrent post-

infarction Ventricular Tachycardia after an ICD implant

 

Arenal JACC 2022



SURVIVE-VT: Substrate Ablation vs Antiarrhythmic 

Drug Therapy for Symptomatic Ventricular Tachycardia

 

Arenal JACC 2022



PARTITA Trial: VT ablation after the first appropriate ICD 

shock, and before use of amiodarone, was associated with 

lower mortality

Della Bella Circulation 2022



PARTITA Trial: VT ablation after the first appropriate ICD shock, and 

before use of amiodarone, was associated with lower mortality

Della Bella Circulation 2022



PARTITA Trial: VT ablation after the first appropriate ICD 

shock, and before use of amiodarone, was associated with 

lower mortality

Della Bella Circulation 2022



PARTITA Trial: Does Timing of Ventricular Tachycardia Ablation Affect 

Prognosis in Patients With an Implantable Cardioverter Defibrillator? 

Della Bella Circulation 2022

After an initial episode of sustained VT that warrants 
ICD implantation
• programming should be optimized to minimize 

the chance of ICD shocks

• When VT recurs, particularly with ICD shocks, 

it is reasonable to consider catheter ablation 

at that time to prevent further VT

• particularly for patients with ischemic heart 

disease or arrhythmogenic right ventricular 

cardiomyopathy.

• More studies are needed to clarify whether 

reducing VT with catheter ablation reduces 

hospitalizations and improves survival

• ablating VT before using amiodarone may 

provide benefit



VANISH2: Is Ablation Superior to AAD as First Line Therapy 
for Patients with Ischemic Cardiomyopathy and VT

132

Am Heart Journal 2024
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