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• Improvement in NYHA class
• Improvement in outcomes
• Limited side effect profile 

– Visual changes – phosphenes
– Increased risk of atrial fibrillation

• Effect may be largely contingent on basal 
heart rate

• Is not a beta-blocker and is “add-on” therapy
• “Personalized” medicine based on HR?

Considerations With Ivabradine
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Incorporating Ivabradine

• In addition to maximally tolerated beta 
blocker

• Concern about limiting cardiac output in 
patients with advanced disease who have 
fixed stroke volumes

• May have largest impact in those with mild to 
moderate disease but who cannot tolerate 
much beta blocker due to hypotension or 
pulmonary side-effects

• Not for use in patients with atrial fibrillation





NEP is a zinc dependent 
membrane endopeptidase 

cleaves peptides containing 
up to 40–50 amino acids

OxytocinCorticotropinAmyloid β
Peptide

Neuropeptide Y

Angiotensin II

Endothelin I

Neurotensin

Bradykinin

Substance P

Adrenomedullin

Gastrin, Cholecystokinin-8, 
Somatostatin, Glucagon, 

VIP

Angiotensin I

Natriuretic 
peptides 

(ANP,BNP,CNP)

Enkephalins,
Endomorphins

NEPRILYSIN



NEP Inhibition in CVD

Corti R, et al. Vasopeptidase inhibitors: a new therapeutic concept in cardiovascular disease? Circulation. 2001;104:1856–1862. 

Nep Inhibition

Potentiation of 
beneficial 

peptides ANP, 
BNP, CNP , 

adrenomedullin

Counter 
maladaptive 
mechanisms 

Bradykinin

Adrenomedullin

Natriuretic peptides  
ANP,BNP,CNP

Neprilysin breaks 
down  

• Vasodilation 
• ↓Fibrosis
• ↓ Hypertrophy



Balance of NEP Inhibition 

Corti R, et al. Vasopeptidase inhibitors: a new therapeutic concept in cardiovascular disease? Circulation. 2001;104:1856–1862. 

Increased levels of ANP, BNP, CNP, 
Potentiation of endogenous peptides 

that counter maladaptive mechanisms 
Vasodilation , ↓ Fibrosis, ↓Hypertrophy

Reduced breakdown of angiotensin  II, 
(endothelin I)  increased activity of the 

RAAS sympathetic nervous system 
Vasoconstriction, ↑ Fibrosis, ↑ Hypertrophy

The antihypertensive effects may be offset by an increased activity of the RAAS and 
sympathetic nervous system and/or by downregulation of ANP receptors. 



Addressing Increased RAAS Activity
• In order to address the concern about 

increased RAAS activity, neprilysin inhibitor 
combined with RAAS blocker

• Early trials with ACE inhibitor lead to 
increased incidence of angioedema

• For this reason, ARB chosen as does not 
increase bradykinin levels

• Neprilysin inhibitor contraindicated with ACE 
inhibitor



• Study description
– Randomized, double-blind phase 3 trial
– Evaluation of the efficacy and safety profile of 

angiotensin receptor-neprilysin inhibitor (ARNI) 
versus the ACE inhibitor, enalapril 

– 8442 patients with HFrEF (NYHA class II-IV)  
– Open-label run-in phase removed patients who 

were intolerant prior to randomization

ARNI Treatment for HFrEF:
The PARADIGM-HF Study

39McMurray JJ, et al. N Engl J Med. 2014;371(11):993-1004.
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PARADIGM-HF: All-Cause Mortality
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Considerations with 
Valsartan/Sacubitril

In heart failure with reduced ejection fraction:
Valsartan/Sacubitirl as compared to enalapril
•Reduced the risk of CV death and HF hospitalization
•Reduced the risk of CV death by incremental 20%
•Reduced the risk of HF hospitalization by incremental 21%
•Reduced all-cause mortality by incremental 16%
•Improved symptoms and physical limitations
Valsartan/Sacubitril as compared to 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



Incorporating Valsartan/Sacubitril

• PARADIGM-HF Trial enrolled mostly NYHA 
Class II and some Class III patients

• May be limited by blood pressure in patients 
with more advanced disease

• Incorporated in lieu of an ACE or ARB for Stage 
C  with NYHA Class 2 or 3 symptoms without 
significant renal insufficiency or hyperkalemia

• PARAGON-Trial evaluating Valsartan/Sacubitril 
versus valsartan in HFpEF



Class 1 LOE B ARNI
Class 2A LOE B Ivabradine



Updates to Device Therapy in 
Heart Failure

• 2013 Guidelines expanded the indications for 
biventricular pacing

Modality Impact

BiV Pacing
Improved survival in patients with mild heart 
(NYHA Class 2) failure



N Engl J Med Volume 370(18):1694-1701 May 1, 2014



MADIT-CRT Long Term Follow-up

• The Multicenter Automatic Defibrillator 
Implantation Trial with Cardiac Resynchronization 
Therapy (MADIT-CRT) showed that early 
intervention with cardiac-resynchronization 
therapy with a defibrillator (CRT-D) in patients 
with left bundle-branch block was associated 
with a significant reduction in heart-failure events 
over a median follow-up of 2.4 years, as 
compared with defibrillator therapy alone

• This study is the longer term follow-up to a 
median of 7 years 



Kaplan–Meier Estimates of the Cumulative Probability of Death from 
Any Cause among Patients with and Those without Left Bundle-

Branch Block.

Goldenberg I et al. N Engl J Med 2014;370:1694-
1701



Conclusions- MADIT-CRT F/U

• In patients with mild heart-failure symptoms, left 
ventricular dysfunction, and left bundle-branch 
block, early intervention with CRT-D was 
associated with a significant long-term survival 
benefit



Current State of Guidelines
• Incorporated Ivabradine into ACC/AHA/HFSA and 

European Guidelines
– In addition to ACE or ARB, (?ARNI) and Beta blocker –

stage C NYHA Class 2/3
– Heart rate >75 beats/minute on maximally tolerated 

beta blocker

• Incorporated of ARB/neprilysin inhibitor 
(sacubitril/valsartan) into ACC/AHA/HFSA and 
European Guidelines
– In lieu of ACE or ARB – Stage C – NYHA Class 2/3

• Continued expansion of BiV pacing indications



Anticipating 2017 Guideline 
Update

• Part II – 2017 – Focused Updated
– Prevention
– Heart Failure with preserved ejection fraction 

(HFpEF)
– Heart Failure comorbidities

• Anemia – role of IV iron (CONFIRM HF)
• Sleep apnea – Serve HF
• Hypertension

• New Heart Failure Guidelines tool kit
– APP and web-based tools to aid implementation



Thank You

ขอบคุณ ครับ
 


