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• Advanced heart failure is a term used when 
the condition has progressed to a point 
where traditional therapies and symptom 
management are no longer working.  
 

• Of the more than 6 million American adults 
living with heart failure, about ten percent 
have advanced heart failure, and treatment 
decisions can become more complex 

Advanced Heart Failure 





ACC/AHA – HFSA – ESC criteria to 
identify Advanced Heart Failure 

 







Natural History of Heart Failure 

Desai C et al, Circulation 2012 
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Comorbidity Assessment as Bridge to Decision in 
Advanced Heart Failure 

• Surgery 
• Device 
• Pharmacological treatment 
• Life-style modification – Fluid/salt 

managment 
• Rehabilitation 
• Palliative care 
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14,560 patients on the active organ waiting list on January 1, 2016 

 

10,808 registrations on the waiting list in 2015 

 

7,145 organ transplants from deceased donors in 2015 



LVAD as destination: pts not 
suitable for TX but with a survival  
1 year with a good functional status 
to improve symptoms, reduce 
hospitalization and improve 
survival 







Survival and INTERMACS 







Frailty and the Selection of Patients for Destination 

Therapy Left Ventricular Assist Device 

by Kelsey M. Flint, Daniel D. Matlock, JoAnn Lindenfeld, and Larry A. Allen 

Circ Heart Fail 

Volume 5(2):286-293 

March 20, 2012 

Copyright © American Heart Association, Inc. All rights reserved. 



A, Breakdown of frailty into its underlying causes, manifestations, and clinical outcomes 

separated by LVAD-responsive and LVAD-independent causes of frailty.  

Kelsey M. Flint et al. Circ Heart Fail. 2012;5:286-293 



Can a Left Ventricular Assist Device in Individuals with 
Advanced Systolic Heart Failure Improve or Reverse Frailty? 

Frailty, defined as having 3 or more of the Fried frailty criteria, 
was assessed before LVAD implantation and 1, 3, and 6 months 
after implantation 

Improvements were observed after 3 to 
6 months of LVAD support, although 10 
(52.6%) participants still had 3 or more 
Fried criteria, and all subjects had at 
least one at 6 months.  
 
Changes in frailty were associated with 
improvement in QOL but not with 
changes in mood or cognition.  
 
Higher EGFR at baseline was 
independently associated with a 
decrease in frailty. 
 

N = 29; mean age 70.6 ± 5.5, 72.4% male 
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Mathew S. Maurer , nov 2017 
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Cardiology Journal, 2015 





Severity of MR at BL, and at 1 month, 6 months, 1 year and 2 years post MitraClip.  

Stefan Toggweiler et al. Open Heart 2014;1:e000056 

©2014 by British Cardiovascular Society 





Change of Functional and  

Echocardiographic Data at Follow-Up  

D’ascenzo et al., Am J Cardiol 2015;116:325 



Survival according to residual MR post MitraClip.  

Stefan Toggweiler et al. Open Heart 2014;1:e000056 

©2014 by British Cardiovascular Society 



Advanced Heart Failure 



Beta 
blocker 

Mineralocorticoid 
receptor 

antagonist 

Drugs That Reduce Mortality in Heart 
Failure With Reduced Ejection Fraction 

ACE 
inhibitor 

Angiotensin 
receptor 
blocker 

Drugs that inhibit the 
renin-angiotensin system 
have modest effects on 

survival 

Based on results of SOLVD-Treatment, CHARM-Alternative, 

COPERNICUS, MERIT-HF, CIBIS II, RALES and EMPHASIS-HF 
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Enalapril 
(n=4212) 

LCZ696 
(n=4187) 

HR = 0.80 (0.71-0.89) 

P = 0.00004 

Number need to treat = 32 
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PARADIGM-HF: Cardiovascular Death 



In heart failure with reduced ejection fraction, when  

compared with recommended doses of enalapril: 

LCZ696 was more effective than enalapril in . . . 

• Reducing the risk of CV death and HF hospitalization 

• Reducing the risk of CV death by incremental 20% 

• Reducing the risk of HF hospitalization by incremental 21% 

• Reducing all-cause mortality by incremental 16% 

• Incrementally improving symptoms and physical limitations 

LCZ696 was better tolerated than enalapril . . . 

• Less likely to cause cough, hyperkalemia or renal impairment 

• Less likely to be discontinued due to an adverse event 

• More hypotension, but no increase in discontinuations 

• Not more likely to cause serious angioedema 

PARADIGM-HF: Summary of Findings 
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Angiotensin Neprilysin Inhibition With LCZ696 
Doubles Effect on Cardiovascular Death of Current 

Inhibitors of the Renin-Angiotensin System 
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Effect of ARB vs placebo derived from CHARM-Alternative trial 

Effect of ACE inhibitor vs placebo derived from SOLVD-Treatment trial 

Effect of LCZ696 vs ACE inhibitor derived from PARADIGM-HF trial 
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Outcome at 6 months of ARNI treatment in Young (#62) and Elderly 
(#12) patients with advanced heart failure 
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• Quitting smoking  
• Losing or maintaining your weight  
• Tracking your daily fluid intake  
• Avoiding alcohol  
• Eating a heart-healthy diet  
• Being physically active  
• Managing stress  
• Keeping track  
• Monitoring your blood pressure  
• Getting adequate rest  
• Developing support  
• Avoiding flu and pneumonia with vaccinations 



Physical activity is inversely related to mortality in 

elderly patients with decompensation of advanced (III B) 

heart failure  

Cacciatore et al submitted 
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•At two years, Kaplan-Meier mortality was 
•20.7% (95% CI 15.4%-25.8%) in the exercise 

•26.5% (95% CI 20.7%-31.8%) in the control 

•Exercise significantly reduced mortality 
•HR 0.65 CI 0.46-0.92,  log-rank chi2=5.9 p=0.015. 

0.7

0.8

0.9

1

0 100 200 300 400 500 600 700

  

Days 

Training 
Control 
P<0.015   

ExTraMATCH: Mortality 

Piepoli M, BMJ, 2004 



Effect of exercise training on death or admission to hospital.  

Piepoli M, BMJ 2004;328:189 



E per il nostro paziente fragile – 

complesso – ospedalizzato ed 

instabile ? 
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EaRly-start ExerciSe training afTer acute hemodynAmic decompensation 

in patients with chRonic hearT failure (RE-START). A multicenter, 

randomized, controlled trial on short-term feasibility and impact on 

functional capacity, symptoms and neurohumoral activation . 

Monaldi Arch Chest Dis. 2014 . 

giorni attività Durata 
sessioni 

1-2 mobilizzazione attiva assistita in 
posizione distesa/seduta  

2 da 30’ 

3-4 mobilizzazione attiva assistita in 

posizione distesa/seduta 

cicloergometro da camera senza 
carico  

1 da  30’ 

 
3 da  5’-10’ 

5-6 cicloergometro da camera a 10 W  3 da  15’-20’ 

7-12 cicloergometro da camera a 20-30 W 3 da  15’-20’ 

6 - MWT 

Mezzani A, Cacciatore F, Catanzaro R, Gualco A, Guzzetti D, Leosco D, 

Monelli M, Tarro Genta F, Totaro P, Traversi E, Zanelli E, Giannuzzi P. 



Comorbidity Assessment as Bridge to Decision in 
Advanced Heart Failure 

• Life-style modification – Fluid/salt 
managment 

• Pharmacological treatment 
• Device 
• Surgery 
• Rehabilitation 
• Palliative care 







Conclusion 
Advanced Heart Failure is a critical moment of natural hystory of 
disease where decisions on treatment became crucial. 
 
A comorbidity and frailty driven  decision is fundamental.  
 
Consider a better managment of comorbidity affecting HF symptoms 
 
Consider ARNI if blood pressure and renal function permit 
 
Consider device as CRT  
 
Consider LVAD as destination treatment if no controindicating 
comorbidity exists and if there is a removeable frailty 
 
Palliative care should be considered for patients with high level of 
comorbidity and not removable frailty   


