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Abstract 

Heart failure is one of the leading causes of hospitalizations and mortality worldwide, and its risk is increased 

with presence of angina. Major challenges faced are increased heart rate and other cardiovascular risks, timely 

diagnosis, presence of comorbidities, monetary burden, and polypharmacotherapy. This consensus was 

developed from the outcome of 6 online advisory board meetings conducted in September 2020 involving 80 

cardiologists across India to simplify management of heart failure and stable angina by providing alternate 

pharmacotherapy approach using ivabradine. Various studies have accessed the efficacy and safety profile of 

ivabradine in management of heart failure and angina. The Proficient (Prolonged Release Formulation of 

Ivabradine once-daily in heart Rate Management) study showed that once daily Ivabradine prolonged release 

(PR) was equally safe as ivabradine twice daily instant release (IR) in heart failure. The Beautiful, Shift, and 

Signify trials have shown reduction in heart rate in heart failure and stable angina, with improvement in 

cardiovascular outcomes. The expert panel recommended to use ivabradine if target blood Pressure is not 

achieved and is more than 90 mm Hg. Drug interaction of ivabradine and itraconazole, diltiazem, or verapamil 

needs to be ascertained while prescribing these medications. Further, the experts recommend use of ivabradine 

when electrocardiogram shows atrial fibrillation and suggest that time of taking ivabradine should be advised 

considering the circardian rhythm and sympathetic drive and depending on use of single daily dose of ivabradine 

prolonged release instead of twice daily dose of ivabradine immediate release. 

Keywords: heart failure, stable angina, ivabradine prolonged release, polypharmacy, heart rate 

Introduction 

Heart failure (HF) is a major public health concern affecting more than 37.7 million people in the world with its 

burden projected to rise swiftly to about 25% by the year 2030. Incidence of HF in India varies widely from 1.3 

to 23 million [1] As per 2012 data, global healthcare expenses of HF reached around US $31 billion. Predictions 

from 2012 to 2030 evaluate the healthcare charges to increase by about 127% [2]. In patients aged >65 years, 

chronic heart failure (CHF) is the major cause of hospitalisation [3]. Around 50% of patients with HF die within 5 

years from diagnosis [4].  

On the other hand, between 1990 and 2010, global prevalence of angina decreased significantly [5]. Also, as per 

the Prospective Observational Longitudinal Registry of patients with stable coronary Artery disease (CLARIFY) 

registry, angina prevalence in India reduced from 27.8% to 11.2% over a 5-year period (P<0.0001). This 

prevalence was similar to that in the rest of the world (14.5%) [6].  

Furthermore, as per a study by Eisen et al presence of angina increases the risk for heart failure as compared to 

absence if angina (adjusted odds ratio 1.17; confidence interval [CI]: 1.06–1.28; P = 0.002) [7]. 

Challenges in managing chronic heart failure and chronic stable angina 

A major challenge in HF management remains its timely diagnosis given that it often gets diagnosed at a stage 

when preserved ejection fraction (pEF) is >50% [8]. Similar diagnostic undertesting was reported in the Stable 

Angina Observational Registry (STAR), which included a large cohort of Indian patients [9]. Further, HF 

management is complicated due to non-adherence to guideline-directed medical therapies (GDMT) on account 

of the various patient profiles that present to the clinic such as patients of varying age groups, patients having 

comorbidities like diabetes, kidney disease, angina, or other cardiovascular diseases (CVDs). Moreover, early 

rehospitalizations post discharge, in the general population is a matter of concern [8].

As per a study by Gupta et al, cardiovascular risk factors have even found to increase exponentially in the 

younger Indian population aged 30-39 years [10]. In a study enrolling six villages under a primary health care 

center in Northern India, the prevalence of HF in outpatient departments was 22.5% (for patients aged <30 years) 

and 14.9% (for patients aged >50 years), which reflects a higher prevalence of HF among the younger population 
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in India compared to that from western countries. This finding is similar to that observed in the Trivandrum 

Heart Failure Registry (THFR) [11].  

Furthermore, an increased heart rate (HR) has been shown to cause increased mortality due to cardiovascular 

causes. Increased HR correlated with cardiovascular mortality and hospital admission as seen from the outcomes 

of the Coronary Artery Surgery Study (CASS). A resting HR (RHR) of >83 bpm at the beginning of the study 

was a risk factor for all-cause and cardiovascular deaths [12]. Evidence suggests that HR is inadequately 

controlled in more than half of CHF patients being treated with beta-blockers. Larger clinical trials also suggest 

that a substantial number of patients cannot tolerate target doses and up-titration is not possible [13]. 

HF and angina management challenges are further escalated due to increasing monetary burden and limited 

access to diagnostic care and treatment in the secondary and tertiary settings. Moreover, there is a lack of large 

scale studies encompassing data across India to understand epidemiology of HF and angina that will help 

improve their management [Error! Bookmark not defined.] When considering GDMT, another aspect that leads to its non-

compliance is the polypharmacotherapy approach. HF patients often have accompanying comorbidities that 

require administration of multiple drugs to manage each disease symptom [14]. As per a study from Sudan, non-

adherence was significantly higher among those taking five or more medications daily than those taking lesser 

number of medications. It was apparent that medication adherence could be improved if the total number of pills 

prescribed per day are reduced [15] Based on the situation-specific theory of HF self-care, when the burden of a 

symptom interferes with attaining a personal goal, participants respond with medication non-adherence [16].  

Polypharmacotherapy has shown to cause drug interactions that may lead to reduced efficacy of treatment or 

adverse events. As per the Acute Infarction Ramipril Efficacy (AIRE) trial, angiotensin-converting-enzyme 

(ACE) inhibitor benefit was reduced due to coadministration of aspirin. Production of vasodilating 

prostaglandins by ACE inhibitors is affected by aspirin. Another study showed that administering aldosterone 

antagonist along with either ACE inhibitors or angiotensin II receptor blockers (ARBs) may increase the risk of 

renal failure and hyperkalemia. Further studies have shown that probability of having an adverse drug reaction 

increases from 13% for individuals taking two drugs, to 82% when more than seven drugs are taken, to 100% 

when more than 10 drugs are used [17].  

 

Current management of chronic HF and stable angina 

Chronic HF and angina are predominantly managed by pharmacological therapy [1]. Both American College of 

Cardiology/American Heart Association (ACC) guidelines and 2016 European Society of Cardiology (ESC) 

guidelines recommend the use of ACE inhibitor therapy for patients with current or prior HF symptoms, those 

with stable coronary artery disease (CAD) even without left ventricular systolic dysfunction. As per ESC 

guidelines, there is a broader indication for ivabradine for patients who cannot tolerate or are contraindicated for 

beta-blockers. ACC recommends beta-blockers for patients with HF with reduced ejection fraction (HFrEF), 

whereas ESC recommends their use for patients with prior myocardial infarction (MI). ARB treatment is 

considered acceptable as an alternative vasodilator for patients intolerant of ACE inhibitors (ESC) or as a first-

line alternative to ACE inhibitor treatment (ACC) [18]. Diuretics are mainly used to manage the signs and 

symptoms of congestion and may improve clinical outcomes. Per Indian management guidelines, beta-blockers 

and ivabradine are effective agents for the management of angina in HF patients (Figure 1) [1]. Ivabradine has 

also been recommended to manage symptoms of angina with nitrates and use of oxygen or continuous positive 

airway pressure (CPAP) for sleep disordered breathing in older patients [3].  

The use of an angiotensin receptor neprilysin inhibitor (ARNI) such as sacubitril or valsartan now receives a 

Level I recommendation by ACCG for New York Heart Association (NYHA) functional class II/III patients who 

have been stable on a prior regimen of ACE inhibitor or ARB [17]. 

 

 
 

Fig 1: Standard diagnosis and management protocol for heart failure (2017)Error! Bookmark not defined. 
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Aim of The Discussion and Review 

An online advisory board meeting was conducted with eminent cardiologists from across India to obtain their 

perspectives on simplifying heart rate management in patients with HF/stable angina, including the challenges 

and roles of pharmacotherapy. Based on the meeting, a consensus document was developed to provide a 

framework for clinicians and healthcare providers on effective management and achieving successful clinical 

outcomes in people with HF and stable angina in the context of ivabradine use and polypharmacy. 

 

Heart rate management in heart failure: Significance and outcomes 

In adults, RHR ranges from 60 to 70 bpm and is proportionally lower with age. This varies depending on 

physical activity and emotional states as HR is regulated by the autonomic nervous system. Therefore, HR is a 

prominent biomarker that reflects the activity of the sympathetic and parasympathetic nervous systems [19]. 

Furthermore, the significance of HR (Figure 2) in the management of HF can be understood by elucidating the 

mechanism [20] involved in cases of fatalities occurring due to an increased HR. 

 

 
 

Fig 2: Significance of HR management in HF [20] 

 

With regard to outcomes of HR management, the Framingham study was the first to quantitatively demonstrate 

that with every 10 bpm rise in HR, all-cause mortality increases by 14% [19]. Similar results were obtained in a 

meta-analysis conducted by Zhang et al., which revealed that the relative risk for all-cause mortality and 

cardiovascular mortality increased by 9% and 8% with every 10 bpm rise in HR, respectively [21]. Thus, 

management of HR seems to play a pivotal role in the pathogenesis of HF. 

 

Ivabradine for heart rate reduction in chronic heart failure 

Drug classes such as ACE inhibitors, β-blockers, and ARBs form the first line of therapy in patients with HF. 

However, drug classes such as β-blocker have a negative ionotropic effect, and this limits their use in HF 

patients. In such a scenario, a pure heart rate lowering agent without other pharmacological effects such as 

ivabradine would be a real lifesaver [22]. Furthermore, it is due to this unique property of ivabradine that it has 

been recommended for use by various latest HF guidelines including those of the ACC, the AHA, and the ESC 

[18]. 

 

Polypharmacotherapy and poor compliance – major challenges in HF affecting outcome in Indian patients 

Polypharmacotherapy is defined as the chronic use of five or more medications. The situation gets even worse 

with age and in those who have HF with or without associated comorbidities, as these form the major proportion 

of patients who are non-adherent to prescribed treatment. Even more alarming are the consequences 

accompanying polypharmacy as per the following data: 

 Non-adherence to a medical regimen was responsible for 42% of hospital admissions with cardiac 

decompensation among 179 patients with HF. 

 Patients with poor adherence who took <75% of the prescribed beta-blocker regimen had a 2.5 to 3.1-fold 

increase in the risk of dying within a year. 

 

Therefore, to maximize adherence, it is important to simplify the pharmacological regimen, in terms of both the 

number of medications and its frequency of intake [17]. This is especially so in the case of Indian patients who are 

more prone to receive polypharmacotherapy [23]. 

 

Ivabradine once daily– The quest for better compliance 

Having understood the fatal effects of polypharmacotherapy, there is a need for a regimen that can be safe, 

effective, and patient compliant. In this regard, the SHIfT trial24 has shown that ivabradine twice daily (B.D.) was 

effective in lowering heart rate and in-turn improving cardiovascular outcomes in patients with stable 
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symptomatic chronic HF. Given the concerns around compliance of cardiovascular medication, an O.D. dose 

rather than a B.D. dose appears to be a suitable option to tackle this issue. 

 

Landmark phase 3 trial on ivabradine prolonged release 

The Proficient (Prolonged Release Formulation of Ivabradine Once-Daily in Heart Rate Management) study [25] 

was a landmark phase 3 trial that established the safety and efficacy of ivabradine prolonged-release (PR) once-

daily versus ivabradine immediate-release (IR) twice-daily tablets in patients (n = 180) with stable chronic HF 

and systolic dysfunction.  

The inclusion criteria for the study were adults aged 18-70 years currently receiving a stable dose of ivabradine 

IR 5 mg /7.5 mg BID for ≥1 month for stable chronic HF with systolic dysfunction and concurrently receiving 

standard care for stable CHF. Patients had documented stable chronic HF per New York Heart Association 

(NYHA) Class II to III for ≥6 weeks at the time of screening and had left ventricular ejection fraction (LVEF) 

≤40% at screening. 

Patients were randomly assigned in a ratio of 1:1 to receive ivabradine PR (10 mg/15 mg) or ivabradine IR 

(5mg/75 mg). The primary outcome was to compare the efficacy (change in RHR from baseline up to 3 months) 

of ivabradine PR versus ivabradine IR tablets. The secondary outcomes included safety and tolerability as 

assessed by incidence of adverse events (AEs), serious adverse events (SAEs), and treatment-emergent adverse 

events (TEAEs). Exploratory outcomes included incidence of hospitalizations for worsening HF, other CV 

reasons, CV mortality, or all-cause mortality from baseline to end of 3 months during the trial. For patients in the 

Holter subgroup, the objective was to compare the changes in HR measured by automated 12-lead ECG to that 

of HR measured by 24-hour Holter ECG. 

The study results are summarized below: 

 Baseline HR with ivabradine PR: 62.8 (9.47) 

 Baseline HR with Ivabradine IR: 63.6 (8.85) 

 Change from baseline at 3 months in Ivabradine PR: 1.1 (8.42) 

 Change from baseline at 3 months in Ivabradine IR: 0.0 (7.99) 

 For ivabradine PR vs. ivabradine IR, the least-square mean (standard error [SE]) for change in HR from 

baseline to 3 months was 0.76 (1.188; 95% confidence interval (CI) -1.59:3.11). This was well within the 

pre-specified limit of 6.5 bpm. This showed that ivabradine PR was non-inferior to ivabradine IR in the 

management of patients with stable CHF, with a comparable safety and efficacy profile. 

 

The study demonstrated no significant difference in change in HR from baseline to 3 months between the resting 

HR measured by 12 lead ECG and mean 24-hour HR, mean HR (awake), and mean HR (asleep) baseline 

measured by 24-hour Holter ECG monitoring. 

No new safety concerns were reported during the conduct of the clinical trial. None of the TEAEs in the either of 

the treatment arms were unexpected. Assessment of laboratory parameters, vitals, physical examination, and 

visual symptoms showed no clinically significant findings in both the arms. The results supported that ivabradine 

PR showcased a good safety profile at par with ivabradine IR. 

Thus, the study revealed that ivabradine once daily/PR could be used as an alternative to its conventional twice 

daily/IR formulation. 

 

Ivabradine for stable angina 

HR is a determinant of myocardial oxygen demand and therefore its increase can result in the development of 

myocardial ischemia and angina. Hence, reduction of heart rate is an important treatment strategy for improving 

both symptoms of myocardial ischemia and quality of life (QOL) in patients with chronic stable angina. 

Ivabradine is a selective cyclic nucleotide-gated transmembrane channel inhibitor that generates a pacemaker-

like or “funny” current (If) in sinoatrial nodal tissue that results in a dose-dependent reduction in HR without 

causing any negative ionotropic adverse effect [26] the major trials that hint towards the role of ivabradine in 

patients with stable angina include Beautiful, Shift, and Signify. Their outcomes are summarized in Table 1. 

 

Table 1: Overview of major trials with ivabradine 
 

Trial name Beautiful [27, 28, 29] SHIFT [24, 30] Signify [31, 32] 

The morBidity-mortality Evaluation of the I(f) inhibitor Ivabradine in patients with coronary disease 

and left Ventricular dysfunction study 

 Main Trial 
Sub-group 

Analysis 
Main Trial 

Sub-group 

Analysis [31] 
Main Trial [32] 

Sub-group 

Analysis [33] 

Trial arms 

Ivabradine 

and 

placebo 

Patients with 

limiting angina and 

without limiting 

angina (Placebo-

controlled) 

Ivabradine and 

placebo 

Angina and non-

angina 

Ivabradine and 

placebo 

Ivabradine 

and placebo 

Participants 
5479 and 

5438 
1507 and 9410 3241 and 3264 2220 and 4285 9550 and 9552 

2618 and 

2613 
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Major 

outcomes 

Ivabradine 

reduced HR 

by 6 bpm at 

12 months 

a. A decrease in 

primary composite 

endpoint 

(cardiovascular 

death; 

hospitalization for 

acute MI; or 

hospitalization for 

new or worsening 

HF) (P=0.05) 

b. Decrease in 

hospitalization for 

acute MI (P=0.021) 

Lowering of heart 

rate and 

improvement in 

cardiovascular 

outcomes in 

patients with 

stable 

symptomatic 

chronic HF 

Ivabradine 

numerically 

reduced the 

primary 

composite 

endpoint by 8%, 

11%, and 11% in 

the angina 

subgroup, non-

angina subgroup, 

and overall 

population, 

respectively. 

Improvements 

(P=0.01) in 

angina of CCS 

class II or 

higher at 3 

months 

Increase in 

self-reported 

quality of life 

in terms of 

angina 

frequency 

(P<0.001) and 

disease 

perception 

(P=0.006) 

CCS, Canadian Cardiovascular Society; HF, heart failure; HR, heart rate; MI, myocardial infarction 

 

Experts’ comments on the role of ivabradine in patients with stable angina and chronic heart failure 

1. Eligibility for ivabradine therapy: All patients are eligible after giving adequate beta blockers and after 

going up to the maximal tolerated dose, if blood pressure is still more than 90 mmHg and target HR is not 

achieved then ivabradine will be added.  

2. Target HR of 60 BPM is comfortable, but up-titration of beta blockers has several drawbacks and is poorly 

practiced in physician groups. A small dose of beta blocker with ivabradine is ideal for that case.  

3. Drug interaction of itraconazole with ivabradine is significant and should be kept in mind. Diltiazem and 

verapamil should be avoided. Ivabradine with non-dihydropyridine calcium channel blocker should be 

avoided.  

4. Ivabradine should be added when ECG shows intermittent atrial fibrillation.  

5. Recommended time to administer ivabradine is in the morning but is also on the discretion of the physician 

to either give it in the morning or night considering the circardian rhythm and sympathetic drive. During 

hospitalization period, IR formulation can be titrated and at the time of discharge, the patient can be put on 

PR formulation. 

 

Conclusion 

Chronic heart failure and angina are leading causes of mortality and economic burden to the society, with 

management becoming complicated due to comorbidities. The burden further rises due to various factors such as 

non-adherence to GDMT, which is many a times amplified by use of polypharmacotherapy. The new study on 

ivabradine PR helps to understand the advantage of the ivabradine PR, in establishing its non-inferiority in 

achieving clinical outcomes over the conventional IR formulation in patients with stable chronic heart failure and 

systolic dysfunction on stable dose of ivabradine IR and in reducing the medication frequency burden to patients. 
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