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Plan

• Clinical vignette #2: “when all goes from bad to really bad”.

• Advanced stages of Heart Failure (HF). 

– Definition

– Recognizing the transition phase (the sliding HF patient)

– INTERMACS classification

• When to consider referral to a specialized HF center.

• New concepts in HF : going beyond EF classification.



Clinical vignette: Mr A. D 1974 – From May 2005

CV risk factors
• positive family history, Smoking 1 pack/day (sometimes cannabis),dyslipidaemia

• Worked in a railway company until 2000, then as a labourer in the local community 

Past medical 
history

• At the age of 31 years : 

• Cardiac arrest, with ventricular fibrillation

• Anterior STEMI with occlusion of the proximal LAD (plaque rupture), treated by 
angioplasty and implantation of 2 active stents (1 vessel disease)

• Cardiogenic choc with LVEF at 30% with a large area of akinesia in the LAD 
territory (anterior, septal and apical regions)

• In December 2005, implantation of a defibrillator

• From 2005-2015 : Chronic HF medication, LVEF 30%, NYHA 0-I

• Professionally active, married with 3 children

• In 2015 

• Symptomatic HF (NYHA II-III) with progression of QRS duration to a complete LBB

• HF medical optimization and then upgrade to CRT-D.

• In 2017

• 2nd ACS (NSTEMI) due to the acute thrombotic occlusion of M2 treated by angioplasty 
and implantation of 1 active stent infection 01.2017

• Also, progression to 2 vessel disease (LAD and CX) with intermediary restenosis of the 
LAD overlapping on D1 (bifurcation lesion) 



Clinical vignette: Mr A. D 1974 – Turning point in 2018  

Evolution of HF

• Referral from the general cardiologist in June 2018 for specialized HF care:

• Acute HF with worsening HF symptoms : dyspnoea, paroxysmal nocturnal dyspnoea

• Fatigue and loss of appetite

• Increasing NT-proBNP despite medical treatment

• Increasing LV size, functional MR

• Down titration of prognostic medication due to symptomatic arterial hypotension

Vital signs and 
physical examn

• 106/80 mmHg, 80/min

• cold and clammy skin, not too wet

Medication

• DAPT : Aspirine cardio 100mg 1-0-1 and Ticagrelor 90mg 1-0-1

• Sacubitril/Valsartan 100 mg 1-0-1

• Metoprolol 200mg 1-0-1

• Rosuvastatine 20mg 0-0-1

• Ezetemibe 10mg 0-0-1

Biology
• NT-pro BNP at 8777ng/l

• No major organ dysfunction





Arrigo M and al, Acute heart failure. Nat 
Rev Dis Primers. 2020 Mar 5;6(1):16..

Congestion

- pulmonary rales

- distended jugular veins and 
peripheral oedema

- evidence of organ 
congestion on chest X-ray 
radiography or lung 
ultrasonography

- elevated filling pressures 
on invasive monitoring (or 
echo)

Abnormal peripheral 
perfusion

- cold and clammy skin

- oliguria 

- altered mental status

- other evidence of altered 
oxygen transport 

- increased blood lactate
- low central venous or 

mixed venous oxygen 
saturation. 



Stages in heart failure

Bozkurt B, et al. Universal definition and classification of heart failure. Eur J Heart Fail. 2021 Feb 19. 



What does this case illustrate ?

• HF is a clinical syndrome with a continuous spectrum of disease stages

• The dynamic nature of HF involves changing trajectories

Reasons for the changing 
trajectories:

 Improvement in diagnostic 
strategies

 Implementation of disease 
modifying prognostic 
medication

 Increased awareness of the 
burden of comorbidities and 
their management

 Improvement of advanced HF 
therapeutics  

Adapted from Tuppin P et al. Arch Card Dis 2014;107:158—168. 

• The importance of evaluating disease severity on a regular basis whether in the chronic or acute setting.

• The importance of identifying patients that progress, despite optimal HF medication, into advanced 
stages in order to consider advanced therapies of HF.

Advanced HF 
therapies.

HFimpEF
(improved)





Updated HFA-ESC criteria for defining advanced heart failure

All the following criteria must be present despite optimal guideline-directed treatment:

1. Severe and persistent symptoms of heart failure (NYHA class III or IV)

2. Severe cardiac dysfunction defined by a reduced LVEF ≤30%, isolated RV failure (e.g. ARVC) 

or non-operable severe valve abnormalities or congenital abnormalities or persistently high (or 
increasing) BNP or NT-proBNP values and data of severe diastolic dysfunction or LV structural 
abnormalities according to the ESC definition of HFpEF and HFmrEF

3. Episodes of pulmonary or systemic congestion requiring high-dose intravenous 

diuretics (or diuretic combinations) or episodes of low output requiring inotropes or vasoactive 

drugs or malignant arrhythmias causing >1 unplanned visit or hospitalization in the last 12 

months

4. Severe impairment of exercise capacity with inability to exercise or low 6MWTD (<300 

m) or pVO2 (<12–14 mL/kg/min), estimated to be of cardiac origin



INTERMACS : Interagency Registry for Mechanically Assisted Circulatory Support 
Class Definitions, Prevalence, and Outcomes

Han JJ, Acker MA, Atluri P. Left Ventricular Assist Devices. Circulation. 2018 Dec 11;138(24):2841-2851. doi: 10.1161/CIRCULATIONAHA.118.035566. PMID: 30565993.



Therapeutic options in advanced HF

Adapted from, Allen et al, Decision Making in Advanced Heart Failure, Circulation 2012



Therapeutic options in advanced HF

ESC Guidelines on Acute and Chronic Heart Failure, 

EHJ (2016) 37 (27):2129-2200 - https://doi.org/10.1093/eurheartj/ehw128



Recognizing patients sliding into advanced HF is not always easy

• Signs and symptoms may be less typical in advanced CHF.

Typical symtoms

Breathlessness

Orthopnea

Paroxysmal nocturnal dyspnea

Reduced exercise tolerance

Fatigue, tiredness

Ankle swelling

Inability to exercise

Swelling of parts of the body other 
than ankles

Bendopnea

Less typical symptoms

Nocturnal cough

Wheezing

Bloated feeling

Postprandial satiety

Loss of appetite

Decline in cognitive function, 
confusion (especially in the 
elderly)

Depression

Dizziness, syncope

More common in CHF and advanced stages

Symptoms

• Fatigue, tiredness

• Bloated feeling

• Postprandial satiety

• Decline in cognitive function, confusion (especially in the elderly)

• Dizziness, syncope

Signs :

• Cheyne Stokes respiration in advanced HF

• Cold extremities

Overall:

Poor correlation between hemodynamic and clinical congestion in CHF and 
advanced stages of HF

More specific signs

Elevated jugular venous pressure

Third heart sound*

Summation gallop with third and fourth 
heart sounds

Cardiomegaly, laterally displaced apical 
impulse

Hepatojugular reflux

Cheyne Stokes respiration in advanced HF

Less specific signs

Peripheral edema (ankle, sacral, scrotal)

Pulmonary rales*

Unintentional weight gain (>2 kg/week)

Weight loss (in advanced HF) with muscle 
wasting and cachexia

Cardiac murmur

Reduced air entry and dullness to 
percussion at lung bases suggestive of 
pleural effusion

Tachycardia, irregular pulse

Tachypnea

Hepatomegaly/ascites

Cold extremities

Oliguria

Narrow pulse pressure

Bozkurt B, et al. Universal definition and classification of heart failure. Eur J Heart Fail. 2021 Feb 19. 



Recognizing patients sliding into advanced HF is not always easy

• Signs and symptoms may be less typical in advanced CHF.

• Patients adapt towards a more sedentary lifestyle and might be falsely pauci-symptomatic.

• Hemodynamic congestion is always present in CHF and is poorly correlated with clinical 
congestion in advanced stages of HF.  

Adamson PB, and al, Curr Heart Fail 
Rep. 2009



Hemodynamic congestion is enough to contribute to progression of HF

acute 
changes in 
ventricular 

architecture 

worsening 
mitral 

regurgitation

pathologic 
remodeling 

of the 
ventricle

Increased 
LV filling 

pressures 

Fibrosis of the extracellular matrix

Renin-angiotensin-aldosterone system 
(RAAS) activation

Myocyte injury and loss
Decrease in coronary artery perfusion 

pressure



When should one consider referral to a specialized HF center ?

Chronic HF with high-risk features. 



Advanced stages in heart failure

Centers specialized in HF in Switzerland

Basel - Universitätsspital

Bern - Inselspital

Bern - Spital Tiefenau

Chur - Medizinisches Zentrum gleis d 

Davos - Hochgebirgsklinik

Genève - Hôpitaux Universitaires de Genève 

Lausanne - Centre hospitalier universitaire vaudoise 

Lugano 

Luzern - Kantonsspital

Münsterlingen - Kantonsspital

Seewis - Rehaklinik

St. Gallen - Kantonsspital

Thusis - Spital

Zürich - Klinik im Park 

Zürich - Stadtspital Waid und Triemli - Standort Triemli

Zürich - Stadtspital Waid und Triemli - Standort Waid 

Zürich - Universitätsspital

www.heartfailure.ch

https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/42-basel-universitaetsspital
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/40-bern-inselspital
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/41-bern-spital-tiefenau
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/50-chur-medizinisches-zentrum-gleis-d
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/38-davos-hochgebirgsklinik
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/53-geneve-hopitaux-universitaires-de-geneve
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/48-lausanne-centre-hospitalier-universitaire-vaudoise
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/56-lugano
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/52-luzern-kantonsspital
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/47-muensterlingen-kantonsspital
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/49-seewis-rehaklinik
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/39-st-gallen-kantonsspital
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/51-thusis-spital
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/46-zuerich-klinik-im-park
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/45-zuerich-triemli
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/44-zuerich-waid
https://www.heartfailure.ch/en/about-us/heart-failure-centers-portfolio/43-zuerich-universitaetsspital
http://www.heartfailure.ch/


New concepts in HF

Going beyond EF classification



Moving beyond EF classification : the continuous HF spectrum

Triposkiadis F, Butler J, Abboud FM, et al. The continuous heart failure spectrum: moving beyond an ejection fraction classification. Eur Heart J. 2019;40(26):2155-2163.doi:10.1093/eurheartj/ehz158





A step closer to better outcome trials and personalized medicine

Triposkiadis F, Butler J, Abboud FM, et al. The continuous heart failure spectrum: moving beyond an ejection fraction classification. Eur Heart J. 2019;40(26):2155-2163.doi:10.1093/eurheartj/ehz158



Clinical vignette: Mr A. D 1974 – From 2018  to date

Evolution of HF

• 24h administration of levosimendan with a clear improvement of symptoms

• No treatable causes or precipitating factors were identified

• Worsening HF symptoms was due to progression on the underlying myocardial 
dysfunction

• Pre-transplantation work up

• => no contra-indication was found

• 2 options were considered: 

• Transplantation in «super urgent listing»

• LVAD in a «bridge to transplantation» strategy

• Implantation of Heartmate III on the 23.07.2018 and put on the transplant list

Currently

• On transplant list since July 2018

• No major organ dysfunction to date

• Refractory AF => ablation of the His bundle on the 06.08.2018

• Driveline infection requiring surgical drainage and systemic antibiotics



Take Home Messages

• HF is a dynamic clinical syndrome characterised by changing clinical stages and trajectories

– First attempt at creating a universal definition that is both easy to use and clinically relevant

• This dynamic evolution is due to several factors :

– Improvement in diagnostic strategies

– Implementation of disease modifying prognostic medication

– Increased awareness of the burden of comorbidities and their management

• It is of paramount importance to recognize disease severity and repeat evaluation regularly integrating :

– Clinical functional status (symptoms, burden of hospitalisations/consultations, exercise capacity and QuoL) 

– Severity of myocardial dysfunction 

– Degree of end-organ dysfunction

• In a patient with “worsening HF”, the absence of precipitating factors or treatable causes, should prompt 
re-evaluation of disease severity (and stage) in order to identify refractory HF patients.

• In refractory HF patients, options include not only advanced therapy (inotropes, mechanical assist 
devices and heart transplantation), but also palliative care.





The end !


