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Definition 

“Heart failure is a complex of symptoms - fatigue, 
shortness of breath and congestion – associated with 
insufficient tissue perfusion during exercise, and 
often fluid retention… 

 
The main cause is the inability of the LV pump to 

adequately fill and/or empty.” 

Cohn JN. N. Engl J Med. 1996;335:490-498. 
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Prevalence of heart failure in the Framingham study 



Source:  NHANES III (1988-94), CDC/NCHS and the American Heart Association 

HF : Prevalence according to age and sex 



Congestive heart failure : 2 major Types  

1- Low ejection fraction: EF<35% 
 
2- Preserved ejection fraction: EF >50%  
 
Moderate reduced EF: 35% - 50%  



Ques%on	

	Approximately	what	propor%on	of	pa%ents	with	clinical	
heart	failure	(HF)	have	HF	with	preserved	EF	(diastolic	heart	
failure)?	

	
	 	A) 	5%	
	 	B)		10%	
	 	C)		30%	
	 	D) 	50%	
	 	E) 	>70%	



Distribution of LVEF in 11,016 patients 
Figure 3
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Multivariate predictors of EF > 50%  

 q  Factors    OR   p value 
 
age > 75y    1.46   0.01 
female    2.62   0.0001 
valvular HF   1.79   0.01 
weight>72.7kg   1.39   0.04 
 
history of HF   0.60   0.0005 
ischemic HF   0.69   0.04 
idiopathic HF   0.47   0.02 

  

Philbin et al. Am J Med 2000; 109: 605-613.  
 



Age 45-54 55-64 65-74 ≥ 75 Global 
EF ≤ 50% 

   All% 3 4,8 7,1 12,9 6 

   Men 5,1 7,4 10,6 22,8 10,2 

   Women 1 2,2 3,8 6,6 3,8 

FE ≤ 40% 
   All% 0,8 1,3 2,7 4,4 2 
   Men 1,7 1,9 4,7 7,9 3,6 

   Women 0 0,6 0,8 2,2 1 

Redfield et al JAMA  2003 

HF with low EF: sexe & age 



HF with preserved EF: sexe & age 

Age 45-54 55-64 65-74 ≥ 75 Global 
Mild 

   All% 4,8 13,2 34,2 52,8 20,8 

   Men 7,2 16 37,2 57 22,5 

   Women 2,4 10,4 31,6 50,3 19,4 

Redfield et al JAMA  2003 
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∼57% have HF-PSF 



EURO	Heart	Failure	Survey	

Overall population 

Measurement of  
LV function 

10,701 

6,806 

3,658 3,148 53.7% 46.3% 

LV systolic dysfunction    Preserved systolic function 
   EF ≥40% 

   Normal / Mild dysfunction 
Eur Heart J. 2004;25:1214 



HF a severe condition 

✸ Mortality 
✸ Morbidity 
✸ Quality of life 
✸ Functional decline 
✸ Hospital admissions 



Ques%on	

	Compared	to	heart	failure	with	systolic	LV	dysfunc%on	is	the	
heart	failure	rehospitaliza%on	rate	for	heart	failure	with	
preserved	systolic	func%on	(HF-PSF): 		

	
	 	A) 	greater?	
	 	B) 	lesser?	
	 	C)		the	same?	
	 	D) 	HF-PEF	pa%ents	never	get	hospitalized?	



1-year	Outcomes	in	CHF	with	Preserved	EF	
Dauterman	et	al:	J	Cardiac	Failure	2001	
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Chronic Heart Failure is very often associated  with 
several CV and other chronic diseases and risk factors : 

•  Hypetension (61%) 
•  CHD (56%)  
•  Atrial Fibrillation (30%) 
•  COPD (30%) 
•  diabetes (38%) 



CHF exists at all ages but… 
 

Imazio et al, Int J Clin Pract 2008;62:270-280 



Effect	of	Hypertension	on	The	Risk	of	HF	During	
30	Year	Follow-up	(Framingham)	
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Rela<onship	Between	Development	of	
Hypertension	and	Heart	Failure	

Hypertension 

Myocardial infarction     

Left ventricular dysfunction 

Congestive heart failure 

Left ventricular hypertrophy Coronary artery disease 

Route to congestive heart failure most common in patients aged <65 years 

Route to congestive heart failure most common in patients aged <75 years 
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BNP and morbidity/mortality in patients with HF 

Hazard ratio (95% CI) 
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ESC Guidelines  
2016 



Heart Failure severity in the older 
 (symptoms, prognosis)  

Cardiac pump 
Vascular system Frailty status 



Association of cardiovascular disease with frailty.  
Newman AB et al. J Gerontol 2001; 56: 158-66.  

Preexisting cardiovascular at the 
baseline exam  

Not frail  
n=2289 

Frail  

n=299 

OR for frail relative to not 
frail 

myocardial infarction n=447 7.4 % 15.4% 2.53 (1.74, 3.67) 

angina  n=879 14.5 % 30%  2.51 (1.88, 3.35) 

congestive heart failure n=181 1.8 % 14 %  7.51 (4.66, 12.12) 

transient ischemic attack n=81 1.4 % 1.7 % 1.21 ( 0.45, 3.32) 

intermittent claudication n=109 1.5 % 4.7 %  3.49 ( 1.78, 6.83) 

Any CVD (n= 1047) 17.2 % 37.8 % 2.79 (2.13, 3.67) 

•  Cardiovascular Health Study,  
•  Observational  study ≈ 5000 Americans ≥ 65 years, recruited in 1990. 

  



CHF and polypharmacy 

0% 10% 20% 30% 40%
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% of patients taking > 4 medications 

Ned Tijdschr Geneeskd 1999; 143 : 93-97 



Lupon et al, Rev Esp Cardiol 2008;61:835-42 

✸  N=622  
✸  Mean EF=30% 
✸  Frailty: ADL, cognition, 

GDS, social 
✸  Frailty also associated 

with rate of readmission: 
20.5% vs 13.3 (p=.01) 



Differences in clinical symptoms between 
younger and older adults with HF  

YOUNGER 
✸  Effort dyspnea 
✸  Orthopnea 
✸  Cough 
✸  Tachycardia 
 

OLDER 
✸  Anorexia 
✸  Fatigue 
✸  Cognitive disorders 
✸  Confusion 
✸  Anxiety 
✸  Nocturia 



Therapeutic strategies HF   

Diuretics (Furosemide): Independently of EF 
Synptomatic treatment of volume overload for the amelioration 
of symptoms (e. g., dyspnea, edema) and in patients with 
compensated HF to maintain a stable state (i. e., “weight”). 
Use the lowest possible doses to avoid hypovolemia and 
hyponatremia 



Therapeutic strategies HF with low EF  

Beta-blockers:  
 
Trials in the elderly: SENIORS trial (Nebivolol;) CIBIS-ELD 
(Bisoprolol); MERIT-HF (Metoprolol): 
 
Reduce mortality in older subjects as in youngers subjects  



Therapeutic strategies HF with low EF  

ACE inhibitors/Angiotensin receptor blocker 
No specific trial in older people but in older subgroups of the studies the 
effect seems to be  similar as in younger subjects  

Anti-Aldosterone drugs:  
Prespecified subgroup analyses both in the RALES and in the EMPHASIS-
HF trial have shown that older HF patients benefit from treatment with an 
MRA to a similar extent as younger patients 



 Treatment of HF in subjects with  

preserved ejection fraction  

                                      



Ques<on	
	Heart	failure	with	preserved	systolic	func%on	is	as	prevalent	
as	heart	failure	with	LV	systolic	dysfunc%on.		Which	of	the	
following	therapies	are	evidence-based	treatments	for	heart	
failure	with	preserved	systolic	func%on?	

	
	 	A)		Calcium	Channel	blockers	
	 	B) 	Angiotensin	conver%ng	enzyme	inhibitors	
	 	C) 	Angiotensin	II	receptor	antagonists	
	 	D)		Beta-blockers	
	 	E) 	None	of	the	above	



Outcomes	Trials	in	HFpEF	
CHARM-Preserved PEP-CHF 

I-PRESERVE TOPCAT 



All-cause mortality in randomized controlled trials of  
renin-angiotensin system (RAS) inhibition in heart failure  

and preserved ejection fraction (HF-PEF). 
 



Trea%ng	“diastolic	heart	failure”	

The theory 

The evidence 

hundreds of papers! 

virtually none!! 



HF - preserved EF: The Meta-Analysis 



•  Although RAS inhibition may be valuable in the 
management of comorbidities related to HF-pEF… 

…RAS inhibition in HF-pEF is not associated with 
consistent reduction in HF hospitalization or 
mortality in this emerging cohort.  

Conclusions: 

J Cardiac Fail 2010;16:260-267 



Recommenda<ons	for	treatment	of	pa<ents	with	heart	
failure	with	preserved	ejec<on	frac<on	and	heart	failure	

with	mid-range	ejec<on	frac<on	

2016 ESC Guidelines. European Journal of Heart Failure (2016)18, 891–975 



2016 ESC Guidelines. European Journal of Heart Failure (2016)18, 891–975 



2016 ESC Guidelines. European Journal of Heart Failure (2016)18, 891–975 



2016 ESC Guidelines. European Journal of Heart Failure (2016)18, 891–975 



Conclusions  

In older adults suffering from heart failure with low EF, the drugs that 
have shown their efficacy (ACEI, beta blockers, furosemide and if 
necessary anti-aldosterone) should be used. 
 
In patients with preserved EF the same drugs have not provided solid 
evidence of their efficacy. 
 
In addition, comorbidities should be taken into account since they play 
a very important role in the symptomatology and the evolution of the 
disease 
 
In patients with preserved EF, it is important to develop clinical 
research for new therapeutic approaches. 


