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Úvod 

• Currently, no therapy has been shown to reduce morbidity and mortality in 
patients with HFpEF and no therapy has received regulatory approval 1,2 

• In the PARADIGM-HF trial, sacubitril/valsartan reduced morbidity and 
mortality in patients with HFrEF compared with enalapril3 

• In PARAMOUNT, a Phase II trial in patients with HFpEF, sacubitril/valsartan 
reduced NT-proBNP at 12 weeks, reduced left atrial volume, and improved 
NYHA class at 36 weeks, compared with valsartan4 

• PARAGON-HF has been designed to determine the efficacy and safety of 
sacubitril/valsartan compared with valsartan in patients with chronic HFpEF 
(LVEF ≥45%)5 

1. Ponikowski P et al. Eur Heart J 2016; 37:2129-2200; 2. Redfield MM. N 
Engl J Med 2016;375:1868-1877; 3. McMurray JJ et al. N Engl J Med. 
2014;371:993-1004; 4. Solomon SD et al. Lancet. 2012;380:1387-1395; 5. 
Solomon SD et al. JACC Heart Fail. 2017;5:471-482 



Sakubitril/valsartan u HFpEF (studie PARAMOUNT) 

Solomon et al. Lancet 2012 380(9851):1387-1395 

HFpEF, heart failure with preserved ejection fraction; NT-proBNP, N-terminal pro-brain natriuretic peptide; NYHA, New York Heart Association; sac/val, sacubitril/valsartan 





PARAGON-HF –design studie 



Kritéria k zařazení do studie 

Solomon SD et al. JACC Heart Fail. 2017;5:471-482 

ACEi, angiotensin-converting enzyme inhibitor; AF, atrial fibrillation; ARB, angiotensin receptor blocker; AF, atrial fibrillation; CABG, coronary artery bypass 
graft; eGFR, estimated glomerular filtration rate; HF, heart failure; LAE, left atrial enlargement; LVH, left ventricular hypertrophy; LVEF, left ventricular ejection 
fraction; MI, myocardial infarction; NT-proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New York Heart Association; SBP, systolic blood pressure. 



Solomon SD et al. JACC Heart Fail. 2017;5:471-482 
 

Afib, atrial fibrillation; COPD, chronic obstructive pulmonary disease; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; LAE, left atrial 
enlargement; LVEF, left ventricular ejection fraction; LVH, left ventricular hypertrophy; NT-proBNP, N-terminal pro-brain natriuretic peptide; NYHA, New York 
Heart Association 



Výsledné ukazatele – endpointy studie 

Solomon SD et al. JACC Heart Fail. 2017;5:471-482 

CV, cardiovascular; HF, heart failure; KCCQ, Kansas City Cardiomyopathy Questionnaire; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro-B 
type natriuretic peptide; NYHA, New York Heart Association 



Základní charakteristiky 

SD, standard deviation  
†Baseline characteristics measured at randomization visit (all others from screening visit). 1 missing value for each of the following: ischemic etiology, 
creatinine, body mass index, systolic blood pressure, heart rate. All other baseline data is complete unless otherwise noted. 





Primární endpoint 





Sekundární endpointy 

KCCQ, Kansas City Cardiomyopathy Questionnaire; LSM, least square means; NYHA, New York Heart Association  
*A higher score indicated better quality of life  
† Defined as renal death, reaching end stage renal disease (ESRD), or ≥50% decline in estimated glomerular filtration rate (eGFR) relative to baseline 



Subanalýzy 

AF, atrial fibrillation; IQR, interquartile range; eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid receptor 
blocker; NT-proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New Yok Heart Association; SBP, systolic blood pressure; SD, standard deviation 
*Multivariate p-interaction < 0.003 





PARAGON-HF - jak interpretovat výsledky studie? 



Hodnota p ≤0.05 – „zlatý“ endpoint každé studie? 

1. P-values can indicate how incompatible the data are with a specified statistical model.  
2. P-values do not measure the probability that the studied hypothesis is true, or the probability that the 

data were produced by random chance alone.  
3. Scientific conclusions and business or policy decisions should not be based only on whether a p-value 

passes a specific threshold.  
4. Proper inference requires full reporting and transparency.  
5. A p-value, or statistical significance, does not measure the size of an effect or the importance of a 

result.  
6. By itself, a p-value does not provide a good measure of evidence regarding a model or hypothesis.  



Pohlaví a jeho vliv na výsledky studie PARAGON-HF 





What is new? 
 
1. Women represent approximately a quarter of 

people with HF and reduced EF (HFrEF) and over 
half of those with HF and preserved EF (HFpEF). 

2. There are multiple effective drug and device 
therapies for HFrEF, but none approved for 
HFpEF; thus, there is a greater heart failure 
“therapeutic deficit” in women, compared with 
men. 

3. In PARAGON-HF, sex and LVEF appeared to 
modify the effect of sacubitril-valsartan, versus 
valsartan, on the primary outcome (total heart 
failure hospitalizations and cardiovascular 
death), with a more favorable treatment effect 
in women than in men (rate ratio 0.73 (0.59-
0.90) in women, 1.03 (0.84-1.25) in men; P 
interaction=0.017). 

What are the clinical implications? 
 
1. While the apparent sex-related 

modification of the effect of sacubitril-
valsartan has several potential 
explanations, the present study does not 
provide a definite mechanistic basis for this 
finding. 

2. Our findings raise the possibility that the 
effects of pharmacological treatments for 
HFpEF may differ between men and 
women. 

3. This hypothesis should be investigated 
further, given the therapeutic deficit in this 
heart failure phenotype in general and, 
particularly, in women. 



Ejekční frakce LK 



 
 

Interindividual variability ESV (CV 14.5%) and 
LVEF (mean LVEF 23.6±7%, corlab 29.3±10%) 

20% patients indicated for CRT implantation 
have corlab LVEF >35% 

1/3 suboptimal 2D image quality for ESV 
estimation 

No QC 

40%: old ultrasound machines 

37% GE, 50% Philips, 12% Siemens 

Nicolosi JL. Et al. European Heart Journal (2009) 30, 1656–1665 

Solomon SD et al. Influence of Ejection Fraction on Cardiovascular Outcomes in a Broad Spectrum of Heart Failure Patients Circ 2005; 112; 3738-44 

Chung, E. S. et al. Circulation 2008;117:2608-2616 



 
 Jenkins C. et al. Reproducibility and Accuracy of Echocardiographic Measurements of Left Ventricular 

Parameters Using Real-Time Three-Dimensional Echocardiography. J Am Coll Cardiol 2004;44:878–86 

RT-3D EF LK a… 
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