
ROLE OF ARB IN 
HEART FAILURE



Introduction

■ Heart failure is a leading and increasing cause of morbidity and mortality 

worldwide.

■ The prevalence of heart failure is increasing worldwide because of an increasing 

incidence due to ageing, poorly controlled risk factors like hypertension, diabetes, 

and obesity.

■ Delaying or preventing heart failure has become increasingly important in patients 

who are prone to heart failure. 

■ The prevention of worsening chronic heart failure and hospitalisations for acute 

decompensation is also of great importance

Choi HM et al. Korean J Intern Med 2019;34:11-43.

Rossignol P et al. Lancet 2019; 393: 1034–44.



Global Epidemiology of heart failure 

Choi HM et al. Korean J Intern Med 2019;34:11-43.



Epidemiology in India

■ The prevalence rate of HF in India is estimated to be 1% of the overall population.

■ Re -hospitalization rates have increased over the years posing a major burden on 

public health.

■ Heart failure in India has a post admission mortality of 20%–30%. 

■ Medication adherence ranges from 25% to 50 %.

Seth S et al. J Pract Cardiovasc Sci 2017;3:133-8.

Munusamy Vet al.  J Clin Prev Cardiol 2019;8:56-63 



NYHA Classification of heart failure

■ Class I: HF does not cause limitations to physical activity; ordinary physical activity 

does not cause symptoms. 

■ Class II: HF causes slight limitations to physical activity; the patients are comfortable 

at rest, but ordinary physical activity results in HF symptoms. 

■ Class III: HF causes marked limitations of physical activity; the patients are 

comfortable at rest, but less than ordinary activity causes symptoms of HF. 

■ Class IV: HF patients are unable to carry on any physical activity without HF 

symptoms or have symptoms when at rest.

Inamdar AA et al. J Clin Med. 2016 Jun 29;5(7).



American Heart Association (ACC/AHA) 
staging of heart failure

■ Stage A: High risk of heart failure, but no structural heart disease or symptoms of 

heart failure

■ Stage B: Structural heart disease, but no symptoms of heart failure

■ Stage C: Structural heart disease and symptoms of heart failure

■ Stage D: Refractory heart failure requiring specialized interventions

Inamdar AA et al. J Clin Med. 2016 Jun 29;5(7).



Pathogenesis of heart failure

Inamdar AA et al. J Clin Med. 2016 ;5(7):1-28



Progression of heart failure

Abn indicates abnormal; 

ACEi, angiotensin-converting enzyme 

inhibitors; 

ARB, angiotensin receptor blockers; CMP, 

cardiomyopathy; 

CV, cardiovascular; 

HCM, hypertrophic cardiomyopathy; 

HD, heart disease; 

HFpEF, heart failure with preserved ejection 

fraction; 

HFrEF, heart failure with reduced ejection 

fraction; 

HTHD, hypertensive heart disease; Hx, history; 

LVH, left ventricular hypertrophy; MRA, 

mineralocorticoid antagonist;

Vasc, vascular

Udelson JE et al . Circulation. 2016;133:2671-2686



Etiology of heart failure

Ponikowski P et al. European Heart Journal;2016.37(27): 2129–

2200,



Etiology of heart failure

Ponikowski P et al. European Heart Journal;2016.37(27): 2129–

2200,



Symptoms and signs of acute heart failure

Ponikowski P et al. European Heart Journal;2016.37(27): 2129–

2200,



Goals of therapy according to progression by 
ACC/AHA -stages of heart failure

Udelson JE et al . Circulation. 2016;133:2671-2686



Diagnostic 
algorithm for 
heart failure

Ponikowski P et al. European Heart Journal;2016.37(27): 2129–

2200,



Management of Acute heart failure

Ponikowski P et al. European Heart Journal;2016.37(27): 2129–

2200



Management 
of Acute heart 
failure based 
on Clinical 
profile

Ponikowski P et al. European Heart Journal;2016.37(27): 2129–

2200



Biomarkers in heart failure

APO: apoptosis antigen; GDF: growth differentiation factor; ICAM: intercellular adhesion molecule; MMPs: matrix 

metalloproteinases; NGAL: neutrophil gelatinase-associated lipocalin; sST2: soluble ST2; TIMPs: matrix 

metalloproteinase tissue inhibitors

Ahmad T et al. Nat. Rev. Cardiol. 2012, 9, 347–359



Indications of biomarkers in heart 
failure

Berezin AE et al. J Lab Precis Med 2018;3:36:1-18.



Predictors of poor prognosis in systolic heart 
failure patients

Albakri A. Trends in Res. 2018;1(4): 1-2



Management of patients with Heart 
failure

ARNI = 

angiotensin II 

receptor blocker 

neprilysin inhibitor; 

MRA = 

mineralocorticoid 

receptor 

antagonist; 

ACE = angiotensin 

converting 

enzyme, 

ARB = angiotensin 

II receptor blocker

Mishra S et al. Indian Heart J. 2018 Jan - Feb;70(1):105-127



Therapeutic Algorithm for symptomatic HFrEF(heart failure with reduced 
ejection fraction from European Society of Cardiology

Ponikowski P et al. European Heart Journal;2016.37(27): 

2129–2200



Yancy CW et al. J Am Coll Cardiol. 2017 Aug 8;70(6):776-

803.

Management of Acute heart failure based on Class by American college of      

Cardiology

ACEI indicates angiotensin-

converting enzyme inhibitor; 

ARB, angiotensin receptor-blocker; 

ARNI, angiotensin receptor-

neprilysin inhibitor;

C/I, contraindication; 

COR, Class of Recommendation; 

CrCl, creatinine clearance; 

CRT-D, cardiac resynchronization 

therapy–device; 

GDMT, guideline-directed 

management and therapy; 

HF, heart failure; 

HFrEF, heart failure with reduced 

ejection fraction; 

ICD, implantable cardioverter-

defibrillator; 

ISDN/HYD, isosorbide dinitrate

hydral-nitrates; 

LBBB, left bundle-branch block; 

LVAD, left ventricular assist device; 

LVEF, left ventricular ejection 

fraction; 

MI, myocardial infarction; NSR, 

normal sinus rhythm; and NYHA, 

New York Heart Association. 



Heart failure treatment with mechanism

Hopper I et al.Aust Prescr 2017;40:128–36



Heart failure treatment with mechanism

Hopper I et al.Aust Prescr 2017;40:128–36



Pathways blocked by ACE inhibitors, angiotensin 
receptor blockers and neprilysin inhibitors

Jhund PS  et al. Heart 2016;102:1342–1347



Renin -angiotensin aldosterone system (RAAS) in 
heart failure 

■ Neurohormonal activation primarily mediated through Renin -angiotensin aldosterone 

system (RAAS) plays a major role in the pathogenesis and progression of heart failure.

■ Activation RAAS system in turn increased production of angiotensin II (ATII) leads to 

hemodynamic dysfunction, renal dysfunction, inflammation, and cardiac remodeling

■ Detrimental neurohormonal activation involving the RAAS and sympathetic nervous system 

is a key target for HF therapy.

■ Renin-angiotensin system blockade by an angiotensin-converting enzyme (ACE) 

inhibitor, or angiotensin receptor blocker (ARB) or angiotensin receptor-neprilysin inhibitor 

(ARNI), is a key component of treating patients with HFrEF

Givertz MM et al. Pharmacologic therapy of heart failure with reduced ejection 

fraction: Mechanisms of action UptoDate. 2019; updated Nov 11 2019



Role of ACE inhibitor in heart failure

■ Inhibition of the adverse effects of circulating angiotensin and/or aldosterone on 

target organs.

■ Modulation of the tissue renin-angiotensin that cause pathological myocardial 

remodeling .

■ Reduction in central sympathetic outflow and enhancement of sympathoinhibitory

responses to baroreceptor stimulation 

■ Decreased LV afterload contributing to improved systolic function and/or decreased 

hypertrophy and diastolic dysfunction.

■ However it blocks both AT1 and AT 2 receptors, angiotensin II suppression is not 

complete and reduced degradation of kinins lead to side effects like cough.

Givertz MM et al. Pharmacologic therapy of heart failure with reduced ejection 

fraction: Mechanisms of action UptoDate. 2019; updated Nov 11 2019



Role of Angiotensin receptor blockers

■ ARB causes Suppression of RAAS system with selectively blocking AT 1 receptor.

■ ARB unlike ACE inhibitor does not block  AT2 receptor that mediates vasodilation 

and decreased cell growth, hence has a beneficial effect.

■ ARB does not interfere with kinin metabolism unlike ACE inhibitor, Cough and 

angioedema is not seen with ARBs. Hence has a better tolerability profile.

Givertz MM et al. Pharmacologic therapy of heart failure with reduced ejection 

fraction: Mechanisms of action UptoDate. 2019; updated Nov 11 2019



Role of Angiotensin receptor-neprilysin inhibitor 
(ARNI) in heart failure

■ Drug  combination blocks the harmful effects of renin-angiotensin-aldosterone system 

(RAAS) activation ,raises  endogenous natriuretic peptides that are degraded by neprilysin.

■ Natriuretic peptides persist longer and promote vasodilation, diuresis, and natriuresis, as 

well as prevent cardiac hypertrophy.

■ Neprilysin catalyzes the degradation of natriuretic peptides. Natriuretic peptides are 

produced in response to volume overload and cardiac dysfunction, and exert a beneficial 

response in HF

■ Combination prevents vasoconstriction and decreases both aldosterone secretion and 

renal reabsorption of sodium.

■ Eg: Sacubitril + Valsartan

Hayman S et al. Cardiac failure review. 2016 May;2(1):47.



Mechanism of action of Sacubitril +  Valsartan

Sauer AJ et al. Heart Fail Rev.2019; 24 :167–

176

AT1- Angiotensin type 1, 

NP- natriuretic peptide, 

NPS- natriuretic peptide 

system, 

RAAS -renin–angiotensin–

aldosterone system, 

SNS - sympathetic 

nervous system



CLINICAL TRIALS ON ANGIOTENSIN 
RECEPTOR BLOCKERS



Effects of angiotensin receptor blocker at discharge in 
patients with heart failure with reduced ejection 
fraction: Korean Acute Heart Failure (KorAHF) registry

■ Methods: 3005 patients with heart failure with reduced ejection fraction (HFrEF_ (<40%), 

and divided into Angiotensin receptor blocker (ARB) (n = 1190), ACE inhibitor(n = 1090), 

and no RASB (Renin Angiotensin system blocker (n = 725) groups.

■ HFrEF with Left Ventricular Ejection Fraction <40%

■ The primary end point of the present study was the occurrence of all-cause death during 

follow-up.

■ Results: All-cause death was significantly lower in the ARB group than in the no RASB 

group (ARB vs. no RASB, 538 pairs, HR 0.69, 95% CI 0.56–0.83, p < 0.001). 

■ The ARB group had a significantly lower discontinuation rate than the ACEI group (20.8% 

vs. 33.6%, p < 0.001).

Choi KH et al. Int J Cardiol. 2018;257:168–176. 



Results -Comparison for all-cause mortality in Acute Heart 
Failure with HFrEF in ARB compared to ACE inhibitor

Choi KH et al. Int J Cardiol. 2018;257:168–176. 



Results of Comparison for all-cause mortality in Acute 
Heart Failure with HFrEF in ARB compared to No ARB

Choi KH et al. Int J Cardiol. 2018;257:168–176. 



Effects of the replacement of the enalapril by the 
Telmisartan in patients with congestive heart failure 
(REPLACE - The replacement of angiotensin converting 
enzyme inhibition investigators) 

■ Aim: To compare the effects on maximal exercise tolerance of 12 weeks of Telmisartan 

(10/20/40/80 mg once daily), enalapril, in patients with stable, mild-to-moderate 

congestive heart failure (NYHA Class II and III and left ventricular ejection fraction <40%).

■ Methods: Multicenter, double-blind, parallel-group trial in 378 patients, randomized to 

once-daily treatment with telmisartan 10, 20, 40 mg, 80 mg, or continuation of enalapril

10 mg twice daily for 12 weeks

• Primary efficacy parameter: change from baseline to final visit in bicycle exercise duration. 

Secondary efficacy parameters included left ventricular ejection fraction, quality-of-life 

parameters, arterial blood pressures, neurohormonal changes and NYHA classification.

Dunselman Phet al. Int J Cardiol. 2001;77(2-3):131–140.



Effects of the replacement of the enalapril by the 
Telmisartan in patients with congestive heart failure 
(REPLACE - The replacement of angiotensin converting 
enzyme inhibition investigators) 

■ Results: Exercise tolerance improved in 

Telmisartan 20,40, 80 mg without 

deterioration in exercise capacity or 

clinical status.

■ Conclusion: In mild-to-moderate 

congestive heart failure, enalapril could 

be replaced by telmisartan for a period 

of 12 weeks without deterioration in 

exercise capacity or clinical status.

409 409

403

386

397

370

375

380

385

390

395

400

405

410

415

S
E

C
O

N
D

S

DURATION

Mean exercise duration

Enalpril 10 mg Telmisartan 10 mg Telmisartan 20 mg

Telmisartan 40 mg Telmisartan 80 mg
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Low dose 50 mg vs high dose 150 mg 
Losartan in the treatment of heart failure

■ Aim: To compare the effects of high-dose versus low-dose losartan on clinical 

outcomes in patients with heart failure. 

■ Methods: 3846 patients with heart failure of New York Heart Association class II–IV, 

left-ventricular ejection fraction 40% or less, and intolerance to angiotensin-

converting-enzyme (ACE) inhibitors were randomly assigned to losartan 150 mg 

(n=1927) or 50 mg daily (n=1919). 

■ The primary endpoint was a composite of death or admission for heart failure. 

Admission for heart failure was defi ned as a minimum of 24 h inpatient admission.

■ The major secondary endpoint was a composite endpoint of death or cardiovascular 

admission.

Konstam MA et al. Lancet 2009; 374: 1840–48.



Low dose 50 mg vs high dose 150 mg 
Losartan in the treatment of heart failure

■ Results: Losartan 150 mg daily 

significantly reduced the mortality rate 

or admission, compared to losartan 50 

mg daily in patients with heart failure 

(p<0.001)

■ Conclusion: Uptitration of Losartan is 

beneficial in reducing the risk of hospital 

admission and mortality in heart failure 

patients.

Konstam MA et al. Lancet 2009; 374: 1840–48.



CLINICAL TRIALS ON ANGIOTENSIN 
RECEPTOR-NEPRILYSIN INHIBITORS



Comparing the effect of Sacubitril Valsartan with 
Enalapril in the treatment of heart failure (PARADIGM 
HF) trial

■ Aim : To assess the cardiovascular outcomes of Sacubitril Valsartan and Enalapril in 

heart failure with a reduced ejection fraction.

■ Methods: Randomised double-blind trial with 8442 patients with class II, III, or IV 

heart failure and an ejection fraction of 40% or less.

• Patients received either Sacubitril Valsartan (at a dose of 200 mg twice daily) or 

enalapril (at a dose of 10 mg twice daily), in addition to recommended therapy.

• The primary outcome was a composite of death from cardiovascular causes or 

hospitalization for heart failure.

McMurray JJ et al. N Engl J Med. 2014;371(11):993–1004. 



Comparing the effect of Sacubitril Valsartan with 
Enalapril in the treatment of heart failure 
(PARADIGM HF) trial

■ Results: As compared with enalapril, Sacubitril

Valsartan reduced the risk of hospitalization for 

heart failure by 21% (P 0.001). 

■ Death from cardiovascular causes or 

hospitalization for heart failure were lesser in 

Sacubitril Valsartan group

■ The Sacubitril Valsartan group had higher 

episodes ofhypotension and nonserious

angioedema but lower proportions with renal 

impairment, hyperkalemia, and cough than the 

enalapril group.

Conclusion : Sacubitril Valsartan improves cardiovascular 

outcomes better than Enalapril in heart failure patients
McMurray JJ et al. N Engl J Med. 2014;371(11):993–1004. 



Effect of Sacubitril Valsartan on NT-pro BNP levels and it 
association with cardiac remodeling (PROVE HF) trial

■ Aim: NT-pro BNP levels correlation with changes in measures of cardiac volume and 

function in patients with HFrEF treated with sacubitril-valsartan.

■ Methods: Prospective, 12-month, single-group, open-label study of patients with HFrEF. 

794 patients were included in the study., were assigned to Sacubitril Valsartan

■ The initial dose of sacubitril-valsartan was 24/26 mg twice daily in 81.7 percent of 

participants. By study end, 65.0 percent of participants achieved the goal dose of 

97/103 mg twice daily, whereas the dose was 49/51mg twice daily in 21.2 percent 

and 24/26mg twice daily in 13.9 percent.

■ Primary outcomes: Changes in NT-pro BNP levels and assessing cardiac remodeling 

parameters.

Januzzi JL et al. JAMA. 2019;322(11):1–11. 



Effect of Sacubitril Valsartan on NT-pro BNP levels and 
it association with cardiac function

Results: changes in log2–NT-proBNP concentrations and cardiac remodelling parameters like left ventricular (LV) 

EF, LV end-diastolic volume index (LVEDVI), LV end-systolic volume index (LVESVI), left atrial volume index (LAVI), 

and ratio of early transmitral Doppler velocity/early diastolic annular velocity (E/e′) at 12 months significantly 

reduced from baseline.( p <0.001)

Changes in NT-proBNP levels 

Conclusion: Sacubitril Valsartan significantly reduced  NT-proBNP levels and resulted in significant 

reverse cardiac remodelling in patients with heart failure with Reduced Ejection Fraction

Januzzi JL et al. JAMA. 

2019;322(11):1–11. 



Sacubitril/Valsartan compared with enalapril on 
Aortic Stiffness in Patients With Heart Failure and 
Reduced Ejection Fraction (EVALUATE HF) trial
■ Aim: To determine whether treatment with sacubitril-valsartan improves central aortic 

stiffness and cardiac remodeling compared with enalapril in of HFrEF patients.

■ Methods: Randomized, double-blind clinical trial with 464 participants with heart failure 

and ejection fraction of 40% or less.

■ Randomized in 1:1 ratio to sacubitril-valsartan (n = 231; target dosage, 97/103 mg twice 

daily) vs enalapril (n = 233; target dosage, 10 mg twice daily) for 12 weeks.

■ Primary outcome was change from baseline to week 12 in aortic characteristic impedance 

(Zc), a measure of central aortic stiffness

■ Secondary outcomes included change from baseline to week 12 in N-terminal pro–B-type 

natriuretic peptide, cardiac remodeling parameters.

Desai A et al. JAMA. 2019;322(11):1–10. 



Sacubitril/Valsartan compared with enalapril on Aortic 
Stiffness in Patients With Heart Failure and Reduced 
Ejection Fraction (EVALUATE HF) trial

■ Results: Improvement in Aortic 

impedance was seen with 

Sacubitril/Valsartan which was not 

statistically significant compared to 

increase in aortic impedance with 

Enalapril. P =0 .001.

Baseline 12 weeks

Sacubitril Valsartan 223.8 218.9

Enalapril 213.2 214.3
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Conclusion: Sacubitril/Valsartan reduced the 

Aortic stiffness better than Enalapril

Desai A et al. JAMA. 2019;322(11):1–10. 



Summary

■ Despite the advancement in medicine, management of heart failure (HF), which usually 
presents as a disease syndrome, has been a challenge to healthcare providers.

■ ACE inhibitors or Angiotensin receptor blockers is first line in the treatment of patients 
with heart failire.

■ Latest studies have shown that ARB’s  has a better efficacy, tolerability profile and lesser 
withdrawal rates compared to ACE inhibitors in heart failure.

■ Angiotensin-receptor-neprilysin-inhibitor is beneficial in heart failure with better 
reduction in cardiac biomarkers and extended benefits in cardiac remodeling.

■ Drug doses need to be titrated to maximally tolerated doses to obtain the most benefit 
on symptoms and survival. 

■ Future directions likely include more pharmacological therapies as well as gene therapy 
hoping to reduce fatalities and improve quality of life of these patients.


