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INTRODUCTION 

Over the years, several different paradigms have 

guided our understanding of the pathophysiology and 

treatment of HF.The descriptive terminology, 

diagnostic techniques, and treatment of HF have 

undergone significant change in the past 20 years. 

Since 1994, a series of consensus and evidence based 

practice guidelines have been published in an effort to 

standardize HF management. Guidelines from 

European society of cardiology, American college of 

cardiology, Heart failure society of America, have 

been revised and updated to reflect ongoing changes 

in the management of HF. These guidelines use the 

four disease stages of HF first signed by ACC/AHA 

2001 guidelines. 

 
 

 
 

A recent study showing that use of guideline directed 

medical therapy (GDMT) improves mortality in patients 

with HFrEF reinforces the importance for clinicians to be 

familiar with these recommendations.
 

However, 

clinicians should also remember that these are only 

guidelines and that evaluation and treatment should be 

individualized for each patient. 
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ABSTRACT 
Heart Failure (HF) is a complex clinical syndrome that can result from any structural or functional cardiac disorder 

that impairs the ability of the ventricle to fill with or eject blood. This is further subdivided into HF with reduced 

left ventricular ejection fraction (HFrEF) and HF with preserved left ventricular ejection fraction (HFpEF) 

previously known as diastolic HF. HF may be caused by disease of the myocardium, pericardium, endocardium, 

heart valves, vessels, or by metabolic disorders. Most patients with HFrEF should be routinely treated with 

guideline directed medical therapy (GDMT) that includes an angiotensin-converting enzyme (ACE) inhibitor or 

angiotensin receptor blocker (ARB) and a β-blocker. Selected patients should also receive loop diuretics, 

hydralazine/nitrates, or aldosterone antagonists. The benefits of these medications on slowing HF progression, 

reducing morbidity and mortality, and/or improving symptoms are clearly established, Digoxin is potentially 

beneficial in symptomatic patients with HFrEF already receiving optimal medical therapy to decrease HF 

hospitalizations. There is little clinical trial evidence to guide which treatment are optimal to use in HFrEF. 

 

KEYWORDS: Heart failure, Pharmacotherapy. Diuretics, ACEI &ARBs, Beta blocker, Role of pharmacist. 
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In health, cardiac output at rest is approximately 5L /min 

with a mean heart rate of 70 beats per minute and stroke 

volume of 70ml, in heart failure the Ejection Fraction is 

reduced to below 45%, and when EF fall below 10%, 

patient have the added risk of thrombus formation with 

in the left ventricle and in most cases anticoagulation 

with warfarin is indicated. 

 

In response to a decrease in cardiac output, a number of 

compensatory responses are activated in an attempt to 

maintain adequate cardiac output, including activation of 

the sympathetic nervous system (SNS) and the renin–

angiotensin–aldosterone system (RAAS),Vasopressin, 

and numerous pro inflammatory cytokines, which may 

leads to vasoconstriction, sodium and water retention as 

well as ventricular hypertrophy/remodeling. These 

compensatory mechanisms are responsible for the 

symptoms of HF and contribute to disease progression. 

 

HF patients are now broadly categorized into HF with a 

reduced EF (HFrEF; formerly systolic failure) or HF 

with a preserved EF (HFpEF; formerly diastolic failure). 

HF with a preserved ejection fraction can be defined as a 

condition in which myocardial relaxation and filling are 

impaired and incomplete. The ventricle is unable to 

accept an adequate volume of blood from the venous 

system. And in HfrEF (Systolic dysfunction) impaired 

contractility, and is reflected in a low EF and cardiac 

dilation. 

 

The management of HFpEF differs from the 

management of HF with reduced EF (HFrEF) given 

differences in the evidence base for therapy. The results 

of clinical trials have demonstrated that while neuro 

humoral antagonists such as beta blockers, angiotensin 

converting enzyme (ACE) inhibitors, and angiotensin 

receptor blockers (ARBs) as well as cardiac 

resynchronization are effective in HFrEF, these therapies 

do not decrease morbidity and mortality in HFpEF. 

These data suggest that there are fundamental differences 

in the pathophysiology underlying HFrEF versus HfpEF. 

 

Overview of Treatment Principles 

Improvement in symptoms and Prolongation of patient 

survival has been documented with a combination of 

ACEI or an ARBs, and a beta blocker, Diuretics are 

recommended for patients with sign of congestion, 

digoxin can be added any time to reduce symptoms and 

prevent hospitalization, and aldosterone antagonist is a 

fifth class of drug recommended for patients with 

advanced HF or after MI in the presence of symptoms or 

diabetes and a low EF. When ACE inhibitors are 

contraindicated or not tolerated, an ARB or the 

combination of hydralazine and Isosorbide dinitrate is a 

reasonable alternative. 

 

Approach to Pharmacotherapy: (Practice points.) 
The goals of therapy for the management of HF is to 

improve the patient’s quality of life, relieve or reduce 

symptoms, prevent or minimize hospitalizations, slow 

progression of the disease, and prolong survival. 

Pharmacotherapy plays a key role in achieving these 

goals. 

 

Diuretics 

Excessive volume increases the work load of a 

compromised heart, and diuretic are an integral part of 

the therapy. They relieve pulmonary and peripheral 

edema within hour. However diuretic should not be used 

alone, they are ineffective in maintaining clinical 

stability for long periods without the addition of other 

drugs.  

 

Once fluid overload has been resolved, many patients 

require chronic diuretic therapy to maintain euvolemic. 

Among the drugs used to manage HF, diuretics are the 

most rapid in producing symptomatic benefits. Diuretic 

therapy is usually initiated in low doses in the outpatient 

setting, with dosage adjustments based on symptom 

assessment and daily body weight. Change in body 

weight is a sensitive marker of fluid retention or loss, and 

it is recommended that patients monitor their status by 

taking daily morning body weights. In the acute situation 

doses of loop diuretics are titrated to produce a weight 

loss of 0.5–1 kg per day. Thiazides or the thiazide-like 

diuretic metolazone can be used in combination with 

loop diuretics to promote a very effective diuresis. 

 

Furosemide is a commonly used loop diuretic because of 

clinical experience and low cost. Bumetanide and 

Torsemide are preferred in some settings because of 

more predictable absorption, ethacrynic acid does not 

contain a sulfonamide moiety, and it mainly reserved for 

patient with severe sulfonamide allergies to other loop 

diuretics. 

 

Some patients respond promptly and vigorously to small 

oral doses of furosemide, whereas others require large IV 

doses to achieve only minimal diuresis. Part of these 

differences can be explained by the drugs 

pharmacokinetics 

 

 
 

Mineralocorticoid (Spironolactone & eplerenone) 

Aldosterone-mediated sodium retention and its key role 

in volume overload and edema have long been 

recognized as important components of the HF 

syndrome. Circulating aldosterone is increased in HF due 

to stimulation of its synthesis and release from the 
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adrenal cortex by angiotensin II and due to decreased 

hepatic clearance from reduced hepatic perfusion. Recent 

studies demonstrate direct effects of aldosterone on the 

heart that may be even more important than sodium 

retention in HF pathophysiology. 

 

Current research shows that extra-adrenal production of 

aldosterone in the heart, kidneys, and vascular smooth 

muscle also contributes to the progressive nature of HF 

through target organ fibrosis and vascular remodeling. 

Aldosterone also may increase the risk of ventricular 

arrhythmias through a number of mechanisms, including 

creation of reentrant circuits as a result of fibrosis, 

inhibition of cardiac NE reuptake, depletion of 

intracellular potassium and magnesium, and impairment 

of parasympathetic traffic. 

 

Clinical trials with the aldosterone antagonist’s 

spironolactone and eplerenon showing significant 

reductions in morbidity and mortality in patients with 

HFrEF provide compelling evidence of the important 

role of aldosterone in the initiation and progression of 

this syndrome. 

 

ACE inhibitors 

Hypertension is the primary indication for all of the 

ACEIs, Not all ACEIs have an indication for Heart 

failure. The following ACEIs are considered first-line 

option to treat HF based on clinical trials: Captopril, 

Enalapril, Ramipril, Fosinopril, Lisinopril, Perindopril, 

Quinapril, and Trandolapril. 

 

Balanced (arterial and venous) vasodilation with ACE 

inhibitors was the basis for initial clinical trials with 

these agents. Subsequent discovery that ACE inhibitors 

provided benefits beyond their vasodilating effects, 

followed by the positive results with β-adrenergic 

receptor blockers and aldosterone antagonists, by 

blocking the conversion of angiotensin I to angiotensin II 

by ACE, the production of angiotensin II and, in turn, 

aldosterone is decreased, but not completely eliminated, 

This decrease in angiotensin II and aldosterone 

attenuates many of the deleterious effects of these 

neurohormones that drive HF progression including 

ventricular remodeling, myocardial fibrosis, myocyte 

apoptosis, cardiac hypertrophy, NE release, 

vasoconstriction, and sodium and water retention. 

The persistence of clinical benefits with ACE inhibitors 

despite the fact that angiotensin II and aldosterone levels 

return to pretreatment levels in some patients suggests 

these are potentially important effects. 

 

The most common cause of HFrEF is ischemic heart 

disease, where MI results in loss of myocytes, followed 

by ventricular dilation and remodeling. Captopril, 

Ramipril, and trandolapril all benefit post-MI patients 

whether therapy is initiated early or late after the infarct. 

 

ACE inhibitors administered after MI improve overall 

survival, decrease development of severe HF, and reduce 

reinfarction and HF hospitalization rates. Post-MI 

patients without HF symptoms or reduced LVEF (Stage 

B) should also receive ACE inhibitors to prevent the 

development of HF and to reduce mortality. 

 

Chronic kidney disease should not be an absolute 

contraindication to ACE inhibitor use in patients with 

reduced LVEF. However, these patients should be 

monitored carefully for the development of worsening 

renal function and/or hyperkalemia with special attention 

to risk factors associated with this complication of ACE 

inhibitor therapy. 

 

Current Guidelines recommend that all patients with 

HFrEF, regardless of whether or not symptoms are 

present, should receive ACE inhibitors, unless there are 

contraindications. 

 

Angiotensin II Receptor Blocker (ARBs) 

ACE inhibitors decrease angiotensin II production in the 

short term, but these agents do not completely suppress 

generation of this hormone and angiotensin II can be 

formed in a number of tissues, including the heart, 

through non-ACE-dependent pathways (eg, chemise, 

cathepsin, and kallikrein). By blocking the angiotensin II 

receptor subtype, AT1, ARBs attenuate the deleterious 

effects of angiotensin II on ventricular remodeling, 

regardless of the site of origin of the hormone. Since 

ARBs do not inhibit the ACE enzyme, these agents do 

not affect bradykinin, which is linked to ACE inhibitor 

cough and angioedema. Although a number of ARBs are 

currently available, candesartan, losartan, or valsartan are 

recommended by the guidelines as the efficacy of these 

agents has been demonstrated in clinical trials. In these 

studies, ARBs reduced mortality and hospitalizations and 

improved symptoms. 

 

ARBs are not an alternative in patients with hypotension, 

hyperkalemia, or renal insufficiency secondary to ACE 

inhibitors because they are as likely to cause these 

adverse effects. Also, the combined use of ACE 

inhibitors, ARBs, and aldosterone antagonists is not 

recommended because of the increased risk of renal 

dysfunction and hyperkalemia. 

 

Importance of Beta blocker in HF 

The use of three beta blockers (Bisoprolol, Metoprolol 

succinate, or Carvedilol) is associated with a consistent 

30% reduction in mortality and a 40% reduction in 

hospitalizations in patient with HF. 

 

The ACC/AHA guidelines recommend Bisoprolol, 

Metoprolol succinate, or Carvedilol for all patient with 

HFrEF unless there is a contraindication to their use. 

Patient should receive beta blocker to slow the rate of 

disease progression and reduce the risk of sudden death. 

If patient taking low dose of an ACEI, the addition of 

beta blocker produce a greater reduction in symptoms 

and in the risk of death than an increase in the dose of an 

ACEI. 
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Treatment with beta blocker should be initiated at low 

doses, followed by gradual increments in dose every 2 

weeks as tolerated by the patient. Patient should be 

monitored daily for changes in vital signs, (Pulse and 

BP), bradycardia, heart block and hypotension can be 

asymptomatic and require no intervention other than 

instructing the patient not to arise too quickly from a 

lying position to avoid postural changes. If either of 

these complications is accompanied by dizziness, 

lightheadedness, or blurred vision, it may be necessary to 

reduce the dose of beta blocker. 

 

Because initiation of beta blocker therapy can also cause 

fluid retention, beta blockers should only be started if the 

patient is euvolemic. 

 

Carvedilol is a beta blocker with some alpha blocking 

activity, it is also having antioxidant effects, which can 

protect against loss of cardiac myocytes and scavenge 

oxygen free radicals that are thought to potentiate 

myocardial necrosis. Taking Carvedilol with food slow 

the rate of absorption and reduces the incidence of 

orthostatic hypotension. 

 

Side effect and patient tolerability are similar among beta 

blockers in most trial. Carvedilol cause more 

hypotension and dizziness than Metoprolol and 

Bisoprolol. Thus Metoprolol or Bisoprolol may be 

preferred in patient with hypotension or with complaint 

of dizziness, conversely, Carvedilol may be preferred in 

patients with inadequately controlled HTN. 

 

Currently Nebivolol, Bisoprolol, and Carvedilol are the 

only licensed beta blockers for the treatment of HF in 

UK. 

 

Digoxin 

The primary benefits of digoxin in systolic HF was 

assumed to be an increase in the force of contraction of 

the failing heart to increase EF and CO. Monotherapy 

with digoxin or in combination with only diuretics is no 

longer recommended. Digoxin can also be considered in 

patients with HF who also have atrial fibrillation, 

although beta blocker may be more effective than dioxin 

in controlling the ventricular response, especially during 

exercise. 

 

In patients with atrial fibrillation and a rapid ventricular 

response, the historic practice of increasing digoxin 

doses (and concentrations) until rate control is achieved 

is no longer recommended. Digoxin alone is often 

ineffective to control ventricular response in patients 

with atrial fibrillation and increasing the dose only 

increases the risk of toxicity. 

 

Nitrates and Hydralazine 

Nitrates and hydralazine were originally combined in the 

treatment of HFrEF because of their complementary 

hemodynamic actions. By serving as a nitric oxide 

donor, nitrates increase nitric oxide bioavailability and 

hydralazine reduces oxidative stress. 

 

Combined afterload and preload reduction is clearly of 

benefit improving symptoms and enhancing long term 

survival. Nitrates alone are indicated for those patients 

with sign and symptoms of pulmonary and venous 

congestion. Use of an arterial dilator is beneficial in a 

patient with high SVR and low CO. 

 

Hydralazine- Isosorbide combination provides more 

improvement in exercise tolerance. Generally the use of 

the two drugs together is not accompanied by reflex 

tachycardia or hypotension. Hydralazine and a nitrate 

might be reasonable in patients unable to tolerate either 

an ACE inhibitor or ARB because of renal insufficiency, 

hyperkalemia, or possibly hypotension. 

 

Ivabradine: Elevated resting heart rate (greater than 70-

80 BPM) is emerging as an important independent risk 

factor for adverse outcomes in patients with HF and is 

associated with increased hospital admissions, disease 

progression, and mortality in April 2015, FDA approved 

Ivabradine for symptomatic chronic HF with LVEF less 

than 35%, to reduce the risk of hospitalization for 

worsening HF in Adult, This agent has a unique 

pharmacology as it blocks the If current in the Sino atrial 

node that is responsible for controlling the heart rate.by 

blocking this current, ivabradine slows the spontaneous 

depolarization of the sinus node resulting in a dose-

dependent slowing of the heart rate. Ivabradine’s effects 

are specific to the If current and this agent does not affect 

BP, myocardial contractility, or AV conductions. 

 

Ivabradine is a best option for s patients with chronic 

HFrEF (with LVEF ≤35 percent) in sinus rhythm with a 

resting heart rate ≥70 bpm and who are either on a 

maximum tolerated dose of beta blocker or have 

contraindication to beta blocker use. 

 

Neprilysin Inhibitor: In heart failure, addition to 

RAAS, and sympathetic nervous system the natriuretic 

peptide (NP) system play a fundamental role among 

compensating mechanism. Dual inhibitor of angiotensin 

II receptor and neprilysin, may benefit millions of 

patients living with HF in the future.  

 

Calcium Channel Blocker 

Only amlodipine and felodipine have been documented 

to be safe in HF, but only a small subset of patients with 

non-ischemic dilated cardiomyopathy actually had a 

beneficial effect of improved survival with amlodipine. 

Calcium channel blocker other than amlodipine and 

felodipine are contraindicated in patient with systolic 

dysfunction. On the other hand, verapamil and Diltiazem 

are safe to use in HFPEF and may improve symptoms by 

reducing HR and allowing more time to fill the ventricle. 
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ROLE OF PHARMACIST 

Pharmacists can play an important role in the 

multidisciplinary team management of HF taking on 

such responsibilities as medication evaluation and 

therapeutic recommendations, improved use of GDMT, 

patient education, and follow-up telephone monitoring to 

reduce hospitalizations for HF, evaluation of adverse 

drug events, and medication errors. 

 

Educate the patient to understand the need for treatment 

and the benefits and risks offered by prescribed 

medication before concordance with a treatment plan can 

be reached, appropriate patient education is necessary to 

encourage an understanding of their condition and how 

prescribed drug treatment will work and affect their daily 

lives. 

 

Patients should be made aware that diuretics will 

increase urine production, and that doses are usually 

timed for the morning to avoid nocturea. Counsel the 

patient to monitor and record their weight on daily basis, 

to detect fluid retention and modify Diuretic dosages. 

Timing of doses is also important, if a nitrate regimen is 

being used, then patients must be made aware that the 

last dose of the nitrate should be taken mid to late 

afternoon to ensure that a nitrate free period occur 

overnight, reducing the risk of nitrate tolerance. Where 

renal function is compromised, careful attention to 

dosage selection is required for drug excreted largely 

unchanged in the urine. 

 

Number of issues around the safe use of medication must 

be considered. There is an increased risk of drug-drug 

and drug-disease interactions, it is important to aware of 

clinically important interactions and to investigate 

potentially problematic combinations, as well as to 

regularly assess the patient for any signs or symptoms of 

drug therapy problems, monitoring for problems such as 

negative inotropic effects, excessive blood pressure 

reduction, salt and fluid retention should be undertaken 

and, where appropriate laboratory measurement of serum 

drug concentration (Digoxin) or physiological markers 

(Potassium, creatinine) should be performed to confirm 

or exclude adverse effect. 

 

CONCLUSION  

Heart failure is one of the most common and costly 

diseases, and the number of HF-related deaths is 

increasing. Pharmacists are integral to multidisciplinary 

TOC teams in HF. During the transition from hospital to 

ambulatory home- or community-based care, pharmacy 

services (including medication reconciliation, 

identification and prevention of adverse drug events, 

suggestions for improving medication access, and patient 

education) can improve outcomes and decrease the risk 

for hospitalization. Cohesive multidisciplinary team 

approaches can improve medication adherence and 

provide a trusted resource for patients’ questions. Novel 

technologies and expanded access to pharmacy services 

can improve current limitations of transitional care in HF 

and other chronic diseases.  

 

REFERENCES 

1. Yancy CW, Jessup M, Bozkurt B, et al. 2013 

ACCF/AHA guideline for the management of heart 

failure: a report of the American College of 

Cardiology Foundation/American Heart Association 

Task Force on Practice Guidelines. J Am Coll 

Cardiol, 2013; 62: e147–e239.  [PubMed: 

23747642]. 

2. Borlaug BA, Paulus WJ. Heart failure with 

preserved ejection fraction: pathophysiology, 

diagnosis, and treatment. Eur Heart J, 2011; 32: 

670–679.  [PubMed: 21138935]. 

3. Mozaffarian D, Benjamin EJ, Go AS, et al. Heart 

disease and stroke statistics–2015 update: a report 

from the American Heart Association. Circulation, 

2015; 131: e29–e322.  [PubMed: 25520374]. 

4. Chen J, Normand SL, Wang Y, Krumholz HM. 

National and regional trends in heart failure 

hospitalization and mortality rates for Medicare 

beneficiaries, 1998-2008. JAMA, 2011; 306: 1669–

1678.  [PubMed: 22009099]. 

5. Mann DL. Management of patients with heart failure 

with reduced ejection fraction. In: DL Mann, DP 

Zipes, P Libby, RO Bonow, Braunwald E, eds. 

Braunwald’s Heart Disease: A Textbook of 

Cardiovascular Medicine. 10th ed. Philadelphia, PA: 

Elsevier, 2015; 512–546. 

6. Maeder MT, Kaye DM. Heart failure with normal 

left ventricular ejection fraction. J Am Coll Cardiol, 

2009; 53: 905–918.  [PubMed: 19281919]. 

7. Hasenfuss G, Mann DL. Pathophysiology of Heart 

Failure. In: DL Mann, DP Zipes, P Libby, RO 

Bonow, Braunwald E, eds. Braunwald’s Heart 

Disease: A Textbook of Cardiovascular Medicine. 

10th ed. Philadelphia, PA: Elsevier, 2015; 454–472. 

8. Borlaug BA. The pathophysiology of heart failure 

with preserved ejection fraction. Nature reviews 

Cardiology, 2014; 11: 507–515.  [PubMed: 

24958077]. 

9. Lymperopoulos A, Rengo G, Koch WJ. Adrenergic 

nervous system in heart failure: pathophysiology and 

therapy. Circ Res, 2013; 113: 739–753.  [PubMed: 

23989716]. 

10. Johnson JA, Liggett SB. Cardiovascular 

pharmacogenomics of adrenergic receptor signaling: 

clinical implications and future directions. Clin 

Pharmacol Ther, 2011; 89: 366–378.  [PubMed: 

21289619].  

11. Heusch G, Libby P, Gersh B, et al. Cardiovascular 

remodelling in coronary artery disease and heart 

failure. Lancet, 2014; 383: 1933–1943.  [PubMed: 

24831770]. 

12. McMurray JJ. CONSENSUS to EMPHASIS: the 

overwhelming evidence which makes blockade of 

the renin-angiotensin-aldosterone system the 

cornerstone of therapy for systolic heart failure. Eur 

http://www.ejpmr.com/
http://www.ncbi.nlm.nih.gov/pubmed/23747642
http://www.ncbi.nlm.nih.gov/pubmed/23747642
http://www.ncbi.nlm.nih.gov/pubmed/21138935
http://www.ncbi.nlm.nih.gov/pubmed/25520374
http://www.ncbi.nlm.nih.gov/pubmed/22009099
http://www.ncbi.nlm.nih.gov/pubmed/19281919
http://www.ncbi.nlm.nih.gov/pubmed/24958077
http://www.ncbi.nlm.nih.gov/pubmed/24958077
http://www.ncbi.nlm.nih.gov/pubmed/23989716
http://www.ncbi.nlm.nih.gov/pubmed/23989716
http://www.ncbi.nlm.nih.gov/pubmed/21289619
http://www.ncbi.nlm.nih.gov/pubmed/21289619
http://www.ncbi.nlm.nih.gov/pubmed/24831770
http://www.ncbi.nlm.nih.gov/pubmed/24831770


Ashraf.                                                                            European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com 

 

199 

J Heart Fail, 2011; 13: 929–936.  [PubMed: 

21816763]. 

13. Wong J, Patel RA, Kowey PR. The clinical use of 

angiotensin-converting enzyme inhibitors. Prog 

Cardiovasc Dis, 2004; 47: 116–130.  [PubMed: 

15586352]. 

14. Triposkiadis F, Karayannis G, Giamouzis G, 

Skoularigis J, Louridas G, Butler J. The sympathetic 

nervous system in heart failure physiology, 

pathophysiology, and clinical implications. J Am 

Coll Cardiol, 2009; 54: 1747–1762.  [PubMed: 

19874988].  

15. Weber KT. The proinflammatory heart failure 

phenotype: a case of integrative physiology. Am J 

Med Sci, 2005; 330: 219–226. [PubMed: 

16284481].  

16. Weber KT, Weglicki WB, Simpson RU. Macro- and 

micronutrient dyshomeostasis in the adverse 

structural remodelling of myocardium. Cardiovasc 

Res, 2009; 81: 500–508. [PubMed: 18835843].  

17. Pitt B, Zannad F, Remme WJ, et al. The effect of 

spironolactone on morbidity and mortality in 

patients with severe heart failure. Randomized 

Aldactone Evaluation Study Investigators. N Engl J 

Med, 1999; 341: 709–717.  [PubMed: 10471456].  

18. Pitt B, Remme W, Zannad F, et al. Eplerenone, a 

selective aldosterone blocker, in patients with left 

ventricular dysfunction after myocardial infarction. 

N Engl J Med, 2003; 348: 1309–1321.  [PubMed: 

12668699].  

19. Zannad F, McMurray JJ, Krum H, et al. Eplerenone 

in patients with systolic heart failure and mild 

symptoms. N Engl J Med, 2011; 364: 11–21.  

[PubMed: 21073363]. 

20. Pfeffer MA, Claggett B, Assmann SF, et al. 

Regional variation in patients and outcomes in the 

Treatment of Preserved Cardiac Function Heart 

Failure With an Aldosterone Antagonist (TOPCAT) 

trial. Circulation, 2015; 131: 34–42. [PubMed: 

25406305]. 

21. Pitt B, Pfeffer MA, Assmann SF, et al. 

Spironolactone for heart failure with preserved 

ejection fraction. N Engl J Med, 2014; 370: 1383–

1392.  [PubMed: 24716680]. 

22. Maisel AS, Choudhary R. Biomarkers in acute heart 

failure-state of the art. Nature reviews Cardiology, 

2012; 9: 478–490.  [PubMed: 22547172]. 

23. McMurray JJ, Packer M, Desai AS, et al. 

Angiotensin-neprilysin inhibition versus enalapril in 

heart failure. N Engl J Med, 2014; 371: 993–1004.  

[PubMed: 25176015], 

24. Troughton RW, Frampton CM, Brunner-La Rocca 

HP, et al. Effect of B-type natriuretic peptide-guided 

treatment of chronic heart failure on total mortality 

and hospitalization: an individual patient meta-

analysis. Eur Heart J, 2014; 35: 1559–1567.  

[PubMed: 24603309].  

25. Savarese G, Trimarco B, Dellegrottaglie S, et al. 

Natriuretic peptide-guided therapy in chronic heart 

failure: a meta-analysis of 2,686 patients in 12 

randomized trials. PloS one, 2013; 8: e582-e587. 

26. Maeder MT, Rickenbacher P, Rickli H, et al. N-

terminal pro brain natriuretic peptide-guided 

management in patients with heart failure and 

preserved ejection fraction: findings from the Trial 

of Intensified versus standard medical therapy in 

elderly patients with congestive heart failure (TIME-

CHF). Eur J Heart Fail, 2013; 15: 1148–1156.  

[PubMed: 23657728].  

27. Houston BA, Kalathiya RJ, Kim DA, Zakaria S. 

Volume Overload in Heart Failure: An Evidence-

Based Review of Strategies for Treatment and 

Prevention. Mayo Clin Proc, 2015; 90: 1247–1261.  

[PubMed: 26189443]. 

28. Anter E, Jessup M, Callans DJ. Atrial fibrillation 

and heart failure: treatment considerations for a dual 

epidemic. Circulation, 2009; 119: 2516–2525.  

[PubMed: 19433768]. 

29. Mountantonakis SE, Grau-Sepulveda MV, Bhatt 

DL, Hernandez AF, Peterson ED, Fonarow GC. 

Presence of atrial fibrillation is independently 

associated with adverse outcomes in patients 

hospitalized with heart failure: an analysis of get 

with the guidelines-heart failure. Circulation Heart 

failure, 2012; 5: 191–201.  [PubMed: 22361078]. 

30. Molloy GJ, O’Carroll RE, Witham MD, McMurdo 

ME. Interventions to enhance adherence to 

medications in patients with heart failure: a 

systematic review. Circulation Heart failure, 2012; 

5: 126–133.  [PubMed: 22253407]. 

31. Maxwell CB, Jenkins AT. Drug-induced heart 

failure. American journal of health-system 

pharmacy: AJHP: official journal of the American 

Society of Health-System Pharmacists, 2011; 68: 

1791–1804.  [PubMed: 21930637]. 

32. Yu AF, Steingart RM, Fuster V. Cardiomyopathy 

associated with cancer therapy. J Card Fail, 2014; 

20: 841–852.  [PubMed: 25151211].  

33. Patrono C, Baigent C. Nonsteroidal anti-

inflammatory drugs and the heart. Circulation, 2014; 

129: 907–916.  [PubMed: 24566065].  

34. Milfred-LaForest SK, Chow SL, DiDomenico RJ, et 

al. Clinical pharmacy services in heart failure: an 

opinion paper from the Heart Failure Society of 

America and American College of Clinical 

Pharmacy Cardiology Practice and Research 

Network. Pharmacotherapy, 2013; 33: 529–548.  

[PubMed: 23649813]. 

35. Wiggins BS, Rodgers JE, DiDomenico RJ, Cook 

AM, Page RL, 2nd. Discharge counseling for 

patients with heart failure or myocardial infarction: a 

best practices model developed by members of the 

American College of Clinical Pharmacy’s 

Cardiology Practice and Research Network based on 

the Hospital to Home (H2H) Initiative. 

Pharmacotherapy, 2013; 33: 558–580.  [PubMed: 

23529897]. 

36. Januzzi JL, Mann DL. Clinical assessment of heart 

failure. In: DL Mann, DP Zipes, P Libby, RO 

http://www.ejpmr.com/
http://www.ncbi.nlm.nih.gov/pubmed/21816763
http://www.ncbi.nlm.nih.gov/pubmed/21816763
http://www.ncbi.nlm.nih.gov/pubmed/15586352
http://www.ncbi.nlm.nih.gov/pubmed/15586352
http://www.ncbi.nlm.nih.gov/pubmed/19874988
http://www.ncbi.nlm.nih.gov/pubmed/19874988
http://www.ncbi.nlm.nih.gov/pubmed/16284481
http://www.ncbi.nlm.nih.gov/pubmed/16284481
http://www.ncbi.nlm.nih.gov/pubmed/18835843
http://www.ncbi.nlm.nih.gov/pubmed/10471456
http://www.ncbi.nlm.nih.gov/pubmed/12668699
http://www.ncbi.nlm.nih.gov/pubmed/12668699
http://www.ncbi.nlm.nih.gov/pubmed/21073363
http://www.ncbi.nlm.nih.gov/pubmed/21073363
http://www.ncbi.nlm.nih.gov/pubmed/25406305
http://www.ncbi.nlm.nih.gov/pubmed/25406305
http://www.ncbi.nlm.nih.gov/pubmed/24716680
http://www.ncbi.nlm.nih.gov/pubmed/22547172
http://www.ncbi.nlm.nih.gov/pubmed/25176015
http://www.ncbi.nlm.nih.gov/pubmed/25176015
http://www.ncbi.nlm.nih.gov/pubmed/24603309
http://www.ncbi.nlm.nih.gov/pubmed/24603309
http://www.ncbi.nlm.nih.gov/pubmed/23657728
http://www.ncbi.nlm.nih.gov/pubmed/23657728
http://www.ncbi.nlm.nih.gov/pubmed/26189443
http://www.ncbi.nlm.nih.gov/pubmed/26189443
http://www.ncbi.nlm.nih.gov/pubmed/19433768
http://www.ncbi.nlm.nih.gov/pubmed/19433768
http://www.ncbi.nlm.nih.gov/pubmed/22361078
http://www.ncbi.nlm.nih.gov/pubmed/22253407
http://www.ncbi.nlm.nih.gov/pubmed/21930637
http://www.ncbi.nlm.nih.gov/pubmed/25151211
http://www.ncbi.nlm.nih.gov/pubmed/24566065
http://www.ncbi.nlm.nih.gov/pubmed/23649813
http://www.ncbi.nlm.nih.gov/pubmed/23649813
http://www.ncbi.nlm.nih.gov/pubmed/23529897
http://www.ncbi.nlm.nih.gov/pubmed/23529897


Ashraf.                                                                            European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com 

 

200 

Bonow, Braunwald E, eds. Braunwald’s Heart 

Disease: A Textbook of Cardiovascular Medicine. 

10th ed. Philadelphia, PA: Elsevier, 2015; 473–483. 

37. Borlaug BA, Redfield MM. Diastolic and systolic 

heart failure are distinct phenotypes within the heart 

failure spectrum. Circulation, 2011; 123: 2006–13.  

[PubMed: 21555723]. 

38. Fleg JL, Cooper LS, Borlaug BA, et al. Exercise 

training as therapy for heart failure: current status 

and future directions. Circulation Heart failure, 

2015; 8: 209–220.  [PubMed: 25605639]. 

39. Gupta D, Georgiopoulou VV, Kalogeropoulos AP, 

et al. Dietary sodium intake in heart failure. 

Circulation, 2012; 126: 479–485.  [PubMed: 

22825409]. 

40. Riegel B, Lee CS, Dickson VV. Self care in patients 

with chronic heart failure. Nature reviews 

Cardiology, 2011; 8: 644–654.  [PubMed: 

21769111]. 

41. Lindenfeld J, Albert NM, Boehmer JP, et al. HFSA 

2010 Comprehensive Heart Failure Practice 

Guideline. J Card Fail, 2010; 16: e1–e194.  

[PubMed: 20610207]. 

42. McMurray JJ, Adamopoulos S, Anker SD, et al. 

ESC Guidelines for the diagnosis and treatment of 

acute and chronic heart failure 2012: The Task Force 

for the Diagnosis and Treatment of Acute and 

Chronic Heart Failure 2012 of the European Society 

of Cardiology. Developed in collaboration with the 

Heart Failure Association (HFA) of the ESC. Eur 

Heart J, 2012; 33: 1787–1847.  [PubMed: 

22611136]. 

43. Fonarow GC, Albert NM, Curtis AB, et al. 

Incremental Reduction in Risk of Death Associated 

With Use of Guideline-Recommended Therapies in 

Patients With Heart Failure: A Nested Case-Control 

Analysis of IMPROVE HF. J Am Heart Assoc, 

2012; 1: 16–26.  [PubMed: 23130115]. 

44. Dunn SP, Birtcher KK, Beavers CJ, et al. The Role 

of the Clinical Pharmacist in the Care of Patients 

With Cardiovascular Disease. J Am Coll Cardiol, 

2015; 66: 2129–2139.  [PubMed: 26541925]. 

45. Dei Cas A, Khan SS, Butler J, et al. Impact of 

diabetes on epidemiology, treatment, and outcomes 

of patients with heart failure. JACC Heart Fail, 

2015; 3: 136–145.  [PubMed: 25660838].  

46. Gilbert RE, Krum H. Heart failure in diabetes: 

effects of anti-hyperglycaemic drug therapy. Lancet, 

2015; 385: 2107–2117.  [PubMed: 26009231].  

47. Perrone-Filardi P, Paolillo S, Costanzo P, Savarese 

G, Trimarco B, Bonow RO. The role of metabolic 

syndrome in heart failure. Eur Heart J, 2015; 36: 

2630–2634.  [PubMed: 26242711].  

48. Riegel B, Moser DK, Anker SD, et al. State of the 

science: promoting self-care in persons with heart 

failure: a scientific statement from the American 

Heart Association. Circulation, 2009; 120: 1141–

1163.  [PubMed: 19720935].  

49. Fang JC, Ewald GA, Allen LA, et al. Advanced 

(stage D) heart failure: a statement from the Heart 

Failure Society of America Guidelines Committee. J 

Card Fail, 2015; 21: 519–534.  [PubMed: 

25953697].  

50. Allen LA, Stevenson LW, Grady KL, et al. Decision 

making in advanced heart failure: a scientific 

statement from the American Heart Association. 

Circulation, 2012; 125: 1928–1952.  [PubMed: 

22392529].  

51. Whellan DJ, Goodlin SJ, Dickinson MG, et al. End-

of-life care in patients with heart failure. J Card Fail, 

2014; 20: 121–134.  [PubMed: 24556532].  

52. Echt DS, Liebson PR, Mitchell LB, et al. Mortality 

and morbidity in patients receiving encainide, 

flecainide, or placebo. The Cardiac Arrhythmia 

Suppression Trial. N Engl J Med, 1991; 324: 781–

788. 

53. Holzmeister J, Leclercq C. Implantable cardioverter 

defibrillators and cardiac resynchronisation therapy. 

Lancet, 2011; 378: 722–730.  [PubMed: 21856486].  

54. Mancini D, Colombo PC. Left Ventricular Assist 

Devices: A Rapidly Evolving Alternative to 

Transplant. J Am Coll Cardiol, 2015; 65: 2542–

2555.  [PubMed: 26065994].  

55. Brater DC. Pharmacology of diuretics. Am J Med 

Sci, 2000; 319: 38–50.  [PubMed: 10653443].  

56. Shankar SS, Brater DC. Loop diuretics: from the 

Na-K-2Cl transporter to clinical use. Am J Physiol 

Renal Physiol, 2003; 284: F11–21.  [PubMed: 

12473535].  

57. Prasun MA, Kocheril AG, Klass PH, Dunlap SH, 

Piano MR. The effects of a sliding scale diuretic 

titration protocol in patients with heart failure. J 

Cardiovasc Nurs, 2005; 20: 62–70.  [PubMed: 

15632815].  

58. Damman K, Valente MA, Voors AA, O’Connor 

CM, van Veldhuisen DJ, Hillege HL. Renal 

impairment, worsening renal function, and outcome 

in patients with heart failure: an updated meta-

analysis. Eur Heart J, 2014; 35: 455–469.  [PubMed: 

24164864].  

59. Ahmed A, Fonarow GC, Zhang Y, et al. Renin-

angiotensin inhibition in systolic heart failure and 

chronic kidney disease. Am J Med, 2012; 125: 399–

410.  [PubMed: 22321760].  

60. Damman K, Tang WH, Felker GM, et al. Current 

evidence on treatment of patients with chronic 

systolic heart failure and renal insufficiency: 

practical considerations from published data. J Am 

Coll Cardiol, 2014; 63: 853–871.  [PubMed: 

24334210].  

61. Gheorghiade M, Albert NM, Curtis AB, et al. 

Medication dosing in outpatients with heart failure 

after implementation of a practice-based 

performance improvement intervention: findings 

from IMPROVE HF. Congest Heart Fail, 2012; 18: 

9–17.  [PubMed: 22277172].  

62. Packer M, Poole-Wilson PA, Armstrong PW, et al. 

Comparative effects of low and high doses of the 

angiotensin-converting enzyme inhibitor, lisinopril, 

on morbidity and mortality in chronic heart failure. 

http://www.ejpmr.com/
http://www.ncbi.nlm.nih.gov/pubmed/21555723
http://www.ncbi.nlm.nih.gov/pubmed/21555723
http://www.ncbi.nlm.nih.gov/pubmed/25605639
http://www.ncbi.nlm.nih.gov/pubmed/22825409
http://www.ncbi.nlm.nih.gov/pubmed/22825409
http://www.ncbi.nlm.nih.gov/pubmed/21769111
http://www.ncbi.nlm.nih.gov/pubmed/21769111
http://www.ncbi.nlm.nih.gov/pubmed/20610207
http://www.ncbi.nlm.nih.gov/pubmed/20610207
http://www.ncbi.nlm.nih.gov/pubmed/22611136
http://www.ncbi.nlm.nih.gov/pubmed/22611136
http://www.ncbi.nlm.nih.gov/pubmed/23130115
http://www.ncbi.nlm.nih.gov/pubmed/26541925
http://www.ncbi.nlm.nih.gov/pubmed/25660838
http://www.ncbi.nlm.nih.gov/pubmed/26009231
http://www.ncbi.nlm.nih.gov/pubmed/26242711
http://www.ncbi.nlm.nih.gov/pubmed/19720935
http://www.ncbi.nlm.nih.gov/pubmed/25953697
http://www.ncbi.nlm.nih.gov/pubmed/25953697
http://www.ncbi.nlm.nih.gov/pubmed/22392529
http://www.ncbi.nlm.nih.gov/pubmed/22392529
http://www.ncbi.nlm.nih.gov/pubmed/24556532
http://www.ncbi.nlm.nih.gov/pubmed/21856486
http://www.ncbi.nlm.nih.gov/pubmed/26065994
http://www.ncbi.nlm.nih.gov/pubmed/10653443
http://www.ncbi.nlm.nih.gov/pubmed/12473535
http://www.ncbi.nlm.nih.gov/pubmed/12473535
http://www.ncbi.nlm.nih.gov/pubmed/15632815
http://www.ncbi.nlm.nih.gov/pubmed/15632815
http://www.ncbi.nlm.nih.gov/pubmed/24164864
http://www.ncbi.nlm.nih.gov/pubmed/24164864
http://www.ncbi.nlm.nih.gov/pubmed/22321760
http://www.ncbi.nlm.nih.gov/pubmed/24334210
http://www.ncbi.nlm.nih.gov/pubmed/24334210
http://www.ncbi.nlm.nih.gov/pubmed/22277172


Ashraf.                                                                            European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com 

 

201 

ATLAS Study Group. Circulation, 1999; 100: 2312–

2318.  [PubMed: 10587334].  

63. Lee VC, Rhew DC, Dylan M, Badamgarav E, 

Braunstein GD, Weingarten SR. Meta-analysis: 

angiotensin-receptor blockers in chronic heart 

failure and high-risk acute myocardial infarction. 

Ann Intern Med, 2004; 141: 693–704.  [PubMed: 

15520426].  

64. Konstam MA, Neaton JD, Dickstein K, et al. Effects 

of high-dose versus low-dose losartan on clinical 

outcomes in patients with heart failure (HEAAL 

study): a randomised, double-blind trial. Lancet, 

2009; 1840–1848. 

65. McMurray JJ, Ostergren J, Swedberg K, et al. 

Effects of candesartan in patients with chronic heart 

failure and reduced left-ventricular systolic function 

taking angiotensin-converting-enzyme inhibitors: 

the CHARM-Added trial. Lancet, 2003; 362: 767–

771.  [PubMed: 13678869].  

66. Phillips CO, Kashani A, Ko DK, Francis G, 

Krumholz HM. Adverse effects of combination 

angiotensin II receptor blockers plus angiotensin-

converting enzyme inhibitors for left ventricular 

dysfunction: a quantitative review of data from 

randomized clinical trials. Arch Intern Med, 2007; 

167: 1930–1936.  [PubMed: 17923591].  

67. Haymore BR, DeZee KJ. Use of angiotensin 

receptor blockers after angioedema with an 

angiotensin-converting enzyme inhibitor. Ann 

Allergy Asthma Immunol, 2009; 103: 83–84.  

[PubMed: 19663135].  

68. Yusuf S, Pfeffer MA, Swedberg K, et al. Effects of 

candesartan in patients with chronic heart failure and 

preserved left-ventricular ejection fraction: the 

CHARM-Preserved Trial. Lancet, 2003; 362: 777–

781.  [PubMed: 13678871].  

69. Massie BM, Carson PE, McMurray JJ, et al. 

Irbesartan in patients with heart failure and 

preserved ejection fraction. N Engl J Med, 2008; 

359: 2456–2467.  [PubMed: 19001508].  

70. Packer M, Bristow MR, Cohn JN, et al. The effect of 

carvedilol on morbidity and mortality in patients 

with chronic heart failure. U.S. Carvedilol Heart 

Failure Study Group. N Engl J Med, 1996; 334: 

1349–1355.  [PubMed: 8614419].  

71. Effect of metoprolol CR/XL in chronic heart failure: 

Metoprolol CR/XL Randomised Intervention Trial 

in Congestive Heart Failure (MERIT-HF). Lancet, 

1999; 353: 2001–2007.  [PubMed: 10376614].  

72. The Cardiac Insufficiency Bisoprolol Study II 

(CIBIS-II): a randomised trial. Lancet, 1999; 353: 

9–13.  [PubMed: 10023943].  

73. Packer M, Coats AJ, Fowler MB, et al. Effect of 

carvedilol on survival in severe chronic heart failure. 

N Engl J Med, 2001; 344: 1651–1658.  [PubMed: 

11386263]. 

74. Dargie HJ. Effect of carvedilol on outcome after 

myocardial infarction in patients with left-

ventricular dysfunction: the CAPRICORN 

randomised trial. Lancet, 2001; 357: 1385–1390.  

[PubMed: 11356434]. 

75. Hjalmarson A, Goldstein S, Fagerberg B, et al. 

Effects of controlled-release metoprolol on total 

mortality, hospitalizations, and well-being in 

patients with heart failure: the Metoprolol CR/XL 

Randomized Intervention Trial in congestive heart 

failure (MERIT-HF). MERIT-HF Study Group. 

JAMA, 2000; 283: 1295–1302.  [PubMed: 

10714728].  

76. Packer M, Fowler MB, Roecker EB, et al. Effect of 

carvedilol on the morbidity of patients with severe 

chronic heart failure: results of the carvedilol 

prospective randomized cumulative survival 

(COPERNICUS) study. Circulation, 2002; 106: 

2194–2199.  [PubMed: 12390947]. 

77. Metra M, Nodari S, Parrinello G, et al. Marked 

improvement in left ventricular ejection fraction 

during long-term [beta]-blockade in patients with 

chronic heart failure: Clinical correlates and 

prognostic significance. Am Heart J., 2003; 145: 

292–299.  [PubMed: 12595847].  

78. Bristow MR, Gilbert EM, Abraham WT, et al. 

Carvedilol produces dose-related improvements in 

left ventricular function and survival in subjects with 

chronic heart failure. MOCHA Investigators. 

Circulation, 1996; 94: 2807–2816.  [PubMed: 

8941106]. 

79. Willenheimer R, van Veldhuisen DJ, Silke B, et al. 

Effect on survival and hospitalization of initiating 

treatment for chronic heart failure with bisoprolol 

followed by enalapril, as compared with the opposite 

sequence: results of the randomized Cardiac 

Insufficiency Bisoprolol Study (CIBIS) III. 

Circulation, 2005; 112: 2426–2435.  [PubMed: 

16143696].  

80. Gattis WA, O’Connor CM, Gallup DS, Hasselblad 

V, Gheorghiade M. Predischarge initiation of 

carvedilol in patients hospitalized for 

decompensated heart failure: results of the Initiation 

Management Predischarge: Process for Assessment 

of Carvedilol Therapy in Heart Failure (IMPACT-

HF) trial. J Am Coll Cardiol, 2004; 43: 1534–1541.  

[PubMed: 15120808]. 

81. McAlister FA, Wiebe N, Ezekowitz JA, Leung AA, 

Armstrong PW. Meta-analysis: beta-blocker dose, 

heart rate reduction, and death in patients with heart 

failure. Ann Intern Med, 2009; 150: 784–794.  

[PubMed: 19487713].  

82. Fiuzat M, Wojdyla D, Pina I, Adams K, Whellan D, 

O’Connor CM. Heart Rate or Beta-Blocker Dose? 

Association With Outcomes in Ambulatory Heart 

Failure Patients With Systolic Dysfunction: Results 

From the HF-ACTION Trial. JACC Heart Fail, 

2015. 

83. Packer M. Controlled-release carvedilol: a 

concluding perspective. Am J Cardiol, 2006; 98: 67–

69. 

84. Bavishi C, Chatterjee S, Ather S, Patel D, Messerli 

FH. Beta-blockers in heart failure with preserved 

http://www.ejpmr.com/
http://www.ncbi.nlm.nih.gov/pubmed/10587334
http://www.ncbi.nlm.nih.gov/pubmed/15520426
http://www.ncbi.nlm.nih.gov/pubmed/15520426
http://www.ncbi.nlm.nih.gov/pubmed/13678869
http://www.ncbi.nlm.nih.gov/pubmed/17923591
http://www.ncbi.nlm.nih.gov/pubmed/19663135
http://www.ncbi.nlm.nih.gov/pubmed/19663135
http://www.ncbi.nlm.nih.gov/pubmed/13678871
http://www.ncbi.nlm.nih.gov/pubmed/19001508
http://www.ncbi.nlm.nih.gov/pubmed/8614419
http://www.ncbi.nlm.nih.gov/pubmed/10376614
http://www.ncbi.nlm.nih.gov/pubmed/10023943
http://www.ncbi.nlm.nih.gov/pubmed/11386263
http://www.ncbi.nlm.nih.gov/pubmed/11386263
http://www.ncbi.nlm.nih.gov/pubmed/11356434
http://www.ncbi.nlm.nih.gov/pubmed/11356434
http://www.ncbi.nlm.nih.gov/pubmed/10714728
http://www.ncbi.nlm.nih.gov/pubmed/10714728
http://www.ncbi.nlm.nih.gov/pubmed/12390947
http://www.ncbi.nlm.nih.gov/pubmed/12595847
http://www.ncbi.nlm.nih.gov/pubmed/8941106
http://www.ncbi.nlm.nih.gov/pubmed/8941106
http://www.ncbi.nlm.nih.gov/pubmed/16143696
http://www.ncbi.nlm.nih.gov/pubmed/16143696
http://www.ncbi.nlm.nih.gov/pubmed/15120808
http://www.ncbi.nlm.nih.gov/pubmed/15120808
http://www.ncbi.nlm.nih.gov/pubmed/19487713
http://www.ncbi.nlm.nih.gov/pubmed/19487713


Ashraf.                                                                            European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com 

 

202 

ejection fraction: a meta-analysis. Heart Fail Rev, 

2015; 20: 193–201.  [PubMed: 25034701].  

85. Butler J, Ezekowitz JA, Collins SP, et al. Update on 

aldosterone antagonists use in heart failure with 

reduced left ventricular ejection fraction Heart 

Failure Society of America guidelines committee. J 

Card Fail, 2012; 18: 265–281.  [PubMed: 

22464767]. 

86. Carbone LD, Cross JD, Raza SH, et al. Fracture risk 

in men with congestive heart failure risk reduction 

with spironolactone. J Am Coll Cardiol, 2008; 52: 

135–138.  [PubMed: 18598893]. 

87. Allen LA, Fonarow GC, Liang L, et al. Medication 

Initiation Burden Required to Comply With Heart 

Failure Guideline Recommendations and Hospital 

Quality Measures. Circulation, 2015; 132: 1347–

1353.  [PubMed: 26316616]. 

88. Juurlink DN, Mamdani MM, Lee DS, et al. Rates of 

hyperkalemia after publication of the Randomized 

Aldactone Evaluation Study. N Engl J Med, 2004; 

351: 543–551.  [PubMed: 15295047].  

89. Svensson M, Gustafsson F, Galatius S, Hildebrandt 

PR, Atar D. How prevalent is hyperkalemia and 

renal dysfunction during treatment with 

spironolactone in patients with congestive heart 

failure? J Card Fail, 2004; 10: 297–303.  [PubMed: 

15309695].  

90. Cole RT, Kalogeropoulos AP, Georgiopoulou VV, 

et al. Hydralazine and isosorbide dinitrate in heart 

failure: historical perspective, mechanisms, and 

future directions. Circulation, 2011; 123: 2414–

2422.  [PubMed: 21632515]. 

91. Cohn JN, Archibald DG, Ziesche S, et al. Effect of 

vasodilator therapy on mortality in chronic 

congestive heart failure: results of the Veterans 

Administration Cooperative Study. N Engl J Med, 

1986; 316: 1547–1552. 

92. Cohn JN, Johnson G, Ziesche S, et al. A comparison 

of enalapril with hydralazine-isosorbide dinitrate in 

the treatment of chronic congestive heart failure. N 

Engl J Med, 1991; 325: 303–310.  [PubMed: 

2057035].  

93. Taylor AL, Ziesche S, Yancy C, et al. Combination 

of isosorbide dinitrate and hydralazine in blacks 

with heart failure. N Engl J Med, 2004; 351: 2049–

2057.  [PubMed: 15533851].  

94. Redfield MM, Anstrom KJ, Levine JA, et al. 

Isosorbide Mononitrate in Heart Failure with 

Preserved Ejection Fraction. N Engl J Med, 2015; 

373: 2314–2324.  [PubMed: 26549714]. 

95. Vardeny O, Miller R, Solomon SD. Combined 

neprilysin and renin-angiotensin system inhibition 

for the treatment of heart failure. JACC Heart Fail, 

2014; 2: 663–670.  [PubMed: 25306450]. 

96. Solomon SD, Zile M, Pieske B, et al. The 

angiotensin receptor neprilysin inhibitor LCZ696 in 

heart failure with preserved ejection fraction: a 

phase 2 double-blind randomised controlled trial. 

Lancet, 2012; 380: 1387–1395.  [PubMed: 

22932717]. 

97. Di Franco A, Sarullo FM, Salerno Y, et al. Beta-

blockers and ivabradine in chronic heart failure: 

from clinical trials to clinical practice. Am J 

Cardiovasc Drugs, 2014; 14: 101–110.  [PubMed: 

24327100]. 

98. Perry CM. Ivabradine: in adults with chronic heart 

failure with reduced left ventricular ejection fraction. 

Am J Cardiovasc Drugs, 2012; 12: 415–426.  

[PubMed: 23181944]. 

99. Bohm M, Swedberg K, Komajda M, et al. Heart rate 

as a risk factor in chronic heart failure (SHIFT): the 

association between heart rate and outcomes in a 

randomised placebo-controlled trial. Lancet, 2010; 

376: 886–894.  [PubMed: 20801495]. 

100. Dobre D, Borer JS, Fox K, et al. Heart rate: a 

prognostic factor and therapeutic target in chronic 

heart failure. The distinct roles of drugs with heart 

rate-lowering properties. Eur J Heart Fail, 2014; 16: 

76–85.  [PubMed: 23928650].  

101. Swedberg K, Komajda M, Bohm M, et al. 

Ivabradine and outcomes in chronic heart failure 

(SHIFT): a randomised placebo-controlled study. 

Lancet, 2010; 376: 875–885.  [PubMed: 20801500].  

102. Eichhorn EJ, Gheorghiade M. Digoxin. Prog 

Cardiovasc Dis, 2002; 44: 251–266.  [PubMed: 

12007081].  

103. Ambrosy AP, Butler J, Ahmed A, et al. The use of 

digoxin in patients with worsening chronic heart 

failure: reconsidering an old drug to reduce hospital 

admissions. J Am Coll Cardiol, 2014; 63: 1823–

1832.  [PubMed: 24613328].  

104. Gheorghiade M, Adams KF, Jr., Colucci WS. 

Digoxin in the management of cardiovascular 

disorders. Circulation, 2004; 109: 2959–2964.  

[PubMed: 15210613].  

105. Packer M, Gheorghiade M, Young JB, et al. 

Withdrawal of digoxin from patients with chronic 

heart failure treated with angiotensin-converting-

enzyme inhibitors. RADIANCE Study. N Engl J 

Med, 1993; 329: 1–7.  [PubMed: 8505940].  

106. Uretsky B, Young JB, Shahidi FE et al. Randomized 

study assessing the effect of digoxin withdrawal in 

patients with mild to moderate chronic congestive 

heart failure: results of the PROVED trial. J Am 

Coll Cardiol, 1993; 22: 955–962.  [PubMed: 

8409069].  

107. The Digitalis Investigation Group. The effect of 

digoxin on mortality and morbidity in patients with 

heart failure. N Engl J Med, 1997; 336: 525–533.  

[PubMed: 9036306].  

108. Ahmed A, Rich MW, Fleg JL, et al. Effects of 

digoxin on morbidity and mortality in diastolic heart 

failure: the ancillary Digitalis Investigation Group 

trial. Circulation, 2006; 114: 397–403.  [PubMed: 

16864724].  

109. Ahmed A, Gambassi G, Weaver MT, Young JB, 

Wehrmacher WH, Rich MW. Effects of 

discontinuation of digoxin versus continuation at 

low serum digoxin concentrations in chronic heart 

http://www.ejpmr.com/
http://www.ncbi.nlm.nih.gov/pubmed/25034701
http://www.ncbi.nlm.nih.gov/pubmed/22464767
http://www.ncbi.nlm.nih.gov/pubmed/22464767
http://www.ncbi.nlm.nih.gov/pubmed/18598893
http://www.ncbi.nlm.nih.gov/pubmed/26316616
http://www.ncbi.nlm.nih.gov/pubmed/15295047
http://www.ncbi.nlm.nih.gov/pubmed/15309695
http://www.ncbi.nlm.nih.gov/pubmed/15309695
http://www.ncbi.nlm.nih.gov/pubmed/21632515
http://www.ncbi.nlm.nih.gov/pubmed/2057035
http://www.ncbi.nlm.nih.gov/pubmed/2057035
http://www.ncbi.nlm.nih.gov/pubmed/15533851
http://www.ncbi.nlm.nih.gov/pubmed/26549714
http://www.ncbi.nlm.nih.gov/pubmed/25306450
http://www.ncbi.nlm.nih.gov/pubmed/22932717
http://www.ncbi.nlm.nih.gov/pubmed/22932717
http://www.ncbi.nlm.nih.gov/pubmed/24327100
http://www.ncbi.nlm.nih.gov/pubmed/24327100
http://www.ncbi.nlm.nih.gov/pubmed/23181944
http://www.ncbi.nlm.nih.gov/pubmed/23181944
http://www.ncbi.nlm.nih.gov/pubmed/20801495
http://www.ncbi.nlm.nih.gov/pubmed/23928650
http://www.ncbi.nlm.nih.gov/pubmed/20801500
http://www.ncbi.nlm.nih.gov/pubmed/12007081
http://www.ncbi.nlm.nih.gov/pubmed/12007081
http://www.ncbi.nlm.nih.gov/pubmed/24613328
http://www.ncbi.nlm.nih.gov/pubmed/15210613
http://www.ncbi.nlm.nih.gov/pubmed/15210613
http://www.ncbi.nlm.nih.gov/pubmed/8505940
http://www.ncbi.nlm.nih.gov/pubmed/8409069
http://www.ncbi.nlm.nih.gov/pubmed/8409069
http://www.ncbi.nlm.nih.gov/pubmed/9036306
http://www.ncbi.nlm.nih.gov/pubmed/9036306
http://www.ncbi.nlm.nih.gov/pubmed/16864724
http://www.ncbi.nlm.nih.gov/pubmed/16864724


Ashraf.                                                                            European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com 

 

203 

failure. Am J Cardiol, 2007; 100: 280–284.  

[PubMed: 17631083].  

110. Adams KF, Gheorghiade M, Uretsky BF, et al. 

Clinical benefits of low serum digoxin 

concentrations in heart failure. J Am Coll Cardiol, 

2002; 39: 946–953.  [PubMed: 11897434].  

111. Ahmed A, Rich MW, Love TE, et al. Digoxin and 

reduction in mortality and hospitalization in heart 

failure: a comprehensive post hoc analysis of the 

DIG trial. Eur Heart J, 2006; 27: 178–186.  

[PubMed: 16339157].  

112. Rathore SS, Wang Y, Krumholz HM. Sex-based 

differences in the effect of digoxin for the treatment 

of heart failure. N Engl J Med, 2002; 347: 1403–

1411.  [PubMed: 12409542].  

113. Adams KF, Jr., Patterson JH, Gattis WA, et al. 

Relationship of serum digoxin concentration to 

mortality and morbidity in women in the Digitalis 

Investigation Group trial: a retrospective analysis. J 

Am Coll Cardiol, 2005; 46: 497–504.  [PubMed: 

16053964].  

114. Bauman JL, Didomenico RJ, Galanter WL. 

Mechanisms, manifestations, and management of 

digoxin toxicity in the modern era. Am J Cardiovasc 

Drugs, 2006; 6: 77–86.  [PubMed: 16555861].  

115. See I, Shehab N, Kegler SR, Laskar SR, Budnitz 

DS. Emergency department visits and 

hospitalizations for digoxin toxicity: United States, 

2005 to 2010. Circulation Heart failure, 2014; 7: 28–

34.  [PubMed: 24300242].  

116. Schentag J, Bang A, Kozinski-Tober J. Digoxin. In: 

Burton M, Shaw L, Schentag J, Evans W, eds. 

Applied Pharmacokinetics and Pharmacodynamics. 

4th ed. Baltimore Lippincott Williams & Wilkins, 

2006: 411–439. 

117. DiDomenico RJ, Bress AP, Na-Thalang K, et al. Use 

of a simplified nomogram to individualize digoxin 

dosing versus standard dosing practices in patients 

with heart failure. Pharmacotherapy, 2014; 34: 

1121–31.  [PubMed: 25164709].  

118. Allen LA, Fonarow GC, Simon DN, et al. Digoxin 

Use and Subsequent Outcomes Among Patients in a 

Contemporary Atrial Fibrillation Cohort. J Am Coll 

Cardiol, 2015; 65: 2691–2698.  [PubMed: 

26112191].  

119. Freeman JV, Yang J, Sung SH, Hlatky MA, Go AS. 

Effectiveness and safety of digoxin among 

contemporary adults with incident systolic heart 

failure. Circ Cardiovasc Qual Outcomes, 2013; 6: 

525–533.  [PubMed: 24021697].  

120. Gheorghiade M, van Veldhuisen DJ, Colucci WS. 

Contemporary use of digoxin in the management of 

cardiovascular disorders. Circulation, 2006; 113: 

2556–2564.  [PubMed: 16735690].  

121. January CT, Wann LS, Alpert JS, et al. 2014 

AHA/ACC/HRS guideline for the management of 

patients with atrial fibrillation: a report of the 

American College of Cardiology/American Heart 

Association Task Force on practice guidelines and 

the Heart Rhythm Society. Circulation, 2014; 130: 

e199–e267.  [PubMed: 24682347]. 

122. James PA, Oparil S, Carter BL, et al. 2014 evidence-

based guideline for the management of high blood 

pressure in adults: report from the panel members 

appointed to the Eighth Joint National Committee 

(JNC 8). JAMA, 2014; 311: 507–520.  [PubMed: 

24352797]. 

123. Smith SC, Jr., Benjamin EJ, Bonow RO, et al. 

AHA/ACCF Secondary Prevention and Risk 

Reduction Therapy for Patients with Coronary and 

other Atherosclerotic Vascular Disease: 2011 

update: a guideline from the American Heart 

Association and American College of Cardiology 

Foundation. Circulation, 2011; 124: 2458–2473.  

[PubMed: 22052934].  

124. Thihalolipavan S, Morin DP. Atrial Fibrillation and 

Heart Failure: Update 2015. Prog Cardiovasc Dis, 

2015; 58: 126–135.  [PubMed: 26192885].  

125. Turakhia MP, Santangeli P, Winkelmayer WC, et al. 

Increased mortality associated with digoxin in 

contemporary patients with atrial fibrillation: 

findings from the TREAT-AF study. J Am Coll 

Cardiol, 2014; 64: 660–668.  [PubMed: 25125296].  

126. Vamos M, Erath JW, Hohnloser SH. Digoxin-

associated mortality: a systematic review and meta-

analysis of the literature. Eur Heart J, 2015; 36: 

1831–1838.  [PubMed: 25939649].  

127. Eurich DT, Weir DL, Majumdar SR, et al. 

Comparative safety and effectiveness of metformin 

in patients with diabetes mellitus and heart failure: 

systematic review of observational studies involving 

34,000 patients. Circulation Heart failure, 2013; 6: 

395–402.  [PubMed: 23508758].  

128. Green JB, Bethel MA, Armstrong PW, et al. Effect 

of Sitagliptin on Cardiovascular Outcomes in Type 2 

Diabetes. N Engl J Med, 2015; 373: 232–242.  

[PubMed: 26052984].  

129. Von Lueder TG, Atar D, Krum H. Diuretic use in 

heart failure and outcomes. Clin Pharmacol Ther, 

2013; 94: 490–498.  [PubMed: 23852396].  

130. Murray MD, Deer MM, Ferguson JA, et al. Open-

label randomized trial of torsemide compared with 

furosemide therapy for patients with heart failure. 

Am J Med, 2001; 111: 513–520.  [PubMed: 

11705426].  

131. Lopez B, Gonzalez A, Beaumont J, Querejeta R, 

Larman M, Diez J. Identification of a potential 

cardiac antifibrotic mechanism of torasemide in 

patients with chronic heart failure. J Am Coll 

Cardiol, 2007; 50: 859–867.  [PubMed: 17719472].  

132. Young M, Plosker GL. Torasemide: a 

pharmacoeconomic review of its use in chronic heart 

failure. Pharmacoeconomics, 2001; 19: 679–703.  

[PubMed: 11456215].  

133. Ahmed A, Husain A, Love TE, et al. Heart failure, 

chronic diuretic use, and increase in mortality and 

hospitalization: an observational study using 

propensity score methods. Eur Heart J, 2006; 27: 

1431–1439.  [PubMed: 16709595].  

http://www.ejpmr.com/
http://www.ncbi.nlm.nih.gov/pubmed/17631083
http://www.ncbi.nlm.nih.gov/pubmed/17631083
http://www.ncbi.nlm.nih.gov/pubmed/11897434
http://www.ncbi.nlm.nih.gov/pubmed/16339157
http://www.ncbi.nlm.nih.gov/pubmed/16339157
http://www.ncbi.nlm.nih.gov/pubmed/12409542
http://www.ncbi.nlm.nih.gov/pubmed/16053964
http://www.ncbi.nlm.nih.gov/pubmed/16053964
http://www.ncbi.nlm.nih.gov/pubmed/16555861
http://www.ncbi.nlm.nih.gov/pubmed/24300242
http://www.ncbi.nlm.nih.gov/pubmed/25164709
http://www.ncbi.nlm.nih.gov/pubmed/26112191
http://www.ncbi.nlm.nih.gov/pubmed/26112191
http://www.ncbi.nlm.nih.gov/pubmed/24021697
http://www.ncbi.nlm.nih.gov/pubmed/16735690
http://www.ncbi.nlm.nih.gov/pubmed/24682347
http://www.ncbi.nlm.nih.gov/pubmed/24352797
http://www.ncbi.nlm.nih.gov/pubmed/24352797
http://www.ncbi.nlm.nih.gov/pubmed/22052934
http://www.ncbi.nlm.nih.gov/pubmed/22052934
http://www.ncbi.nlm.nih.gov/pubmed/26192885
http://www.ncbi.nlm.nih.gov/pubmed/25125296
http://www.ncbi.nlm.nih.gov/pubmed/25939649
http://www.ncbi.nlm.nih.gov/pubmed/23508758
http://www.ncbi.nlm.nih.gov/pubmed/26052984
http://www.ncbi.nlm.nih.gov/pubmed/26052984
http://www.ncbi.nlm.nih.gov/pubmed/23852396
http://www.ncbi.nlm.nih.gov/pubmed/11705426
http://www.ncbi.nlm.nih.gov/pubmed/11705426
http://www.ncbi.nlm.nih.gov/pubmed/17719472
http://www.ncbi.nlm.nih.gov/pubmed/11456215
http://www.ncbi.nlm.nih.gov/pubmed/11456215
http://www.ncbi.nlm.nih.gov/pubmed/16709595


Ashraf.                                                                            European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com 

 

204 

134. Schoolwerth AC, Sica DA, Ballermann BJ, Wilcox 

CS. Renal considerations in angiotensin converting 

enzyme inhibitor therapy: a statement for healthcare 

professionals from the Council on the Kidney in 

Cardiovascular Disease and the Council for High 

Blood Pressure Research of the American Heart 

Association. Circulation, 2001; 104: 1985–1991.  

[PubMed: 11602506].  

135. Antoniou T, Gomes T, Juurlink DN, Loutfy MR, 

Glazier RH, Mamdani MM. Trimethoprim-

sulfamethoxazole-induced hyperkalemia in patients 

receiving inhibitors of the renin-angiotensin system: 

a population-based study. Arch Intern Med, 2010; 

170: 1045–1049.  [PubMed: 20585070]  

136. Fralick M, Macdonald EM, Gomes T, et al. Co-

trimoxazole and sudden death in patients receiving 

inhibitors of renin-angiotensin system: population 

based study. BMJ, 2014; 349: g6196.  [PubMed: 

25359996].  

137. Bangalore S, Kumar S, Messerli FH. Angiotensin-

converting enzyme inhibitor associated cough: 

deceptive information from the Physicians’ Desk 

Reference. Am J Med, 2010; 123: 1016–1030.  

[PubMed: 21035591].  

138. Makani H, Messerli FH, Romero J, et al. Meta-

analysis of randomized trials of angioedema as an 

adverse event of Renin-Angiotensin system 

inhibitors. Am J Cardiol, 2012; 110: 383–391.  

[PubMed: 22521308].  

139. Miller DR, Oliveria SA, Berlowitz DR, Fincke BG, 

Stang P, Lillienfeld DE. Angioedema incidence in 

US veterans initiating angiotensin-converting 

enzyme inhibitors. Hypertension, 2008; 51: 1624–

1630.  [PubMed: 18413488].  

140. Cooper WO, Hernandez-Diaz S, Arbogast PG, et al. 

Major congenital malformations after first-trimester 

exposure to ACE inhibitors. N Engl J Med, 2006; 

354: 2443–2451.  [PubMed: 16760444].  

141. Braunwald E. The path to an angiotensin receptor 

antagonist-neprilysin inhibitor in the treatment of 

heart failure. J Am Coll Cardiol, 2015; 65: 1029–

1041.  [PubMed: 25766951].  

142. King JB, Bress AP, Reese AD, Munger MA. 

Neprilysin Inhibition in Heart Failure with Reduced 

Ejection Fraction: A Clinical Review. 

Pharmacotherapy, 2015; 35: 823–837. [PubMed: 

26406774].  

143. The Beta-Blocker Evaluation of Survival Trial 

Investigators. A trial of the beta-blocker bucindolol 

in patients with advanced chronic heart failure. N 

Engl J Med, 2001; 344: 1659–1667.  [PubMed: 

11386264].  

144. Poole-Wilson PA, Swedberg K, Cleland JG, et al. 

Comparison of carvedilol and metoprolol on clinical 

outcomes in patients with chronic heart failure in the 

Carvedilol Or Metoprolol European Trial 

(COMET): randomised controlled trial. Lancet, 

2003; 362: 7–13.  [PubMed: 12853193].  

145. Aquilante CL, Terra SG, Schofield RS, et al. 

Sustained restoration of autonomic balance with 

long- but not short-acting metoprolol in patients 

with heart failure. J Card Fail, 2006; 12: 171–176.  

[PubMed: 16624680].  

146. Frohlich H, Zhao J, Tager T, et al. Carvedilol 

Compared With Metoprolol Succinate in the 

Treatment and Prognosis of Patients With Stable 

Chronic Heart Failure: Carvedilol or Metoprolol 

Evaluation Study. Circulation Heart failure, 2015; 8: 

887–896.  [PubMed: 26175538].  

147. Pasternak B, Svanstrom H, Melbye M, Hviid A. 

Association of treatment with carvedilol vs 

metoprolol succinate and mortality in patients with 

heart failure. JAMA Intern Med, 2014; 174: 1597–

1604.  [PubMed: 25173681].  

148. Bakris GL, Fonseca V, Katholi RE, et al. Metabolic 

effects of carvedilol vs metoprolol in patients with 

type 2 diabetes mellitus and hypertension: a 

randomized controlled trial. JAMA, 2004; 292: 

2227–2236. [PubMed: 15536109].  

149. Deedwania PC, Giles TD, Klibaner M, et al. 

Efficacy, safety and tolerability of metoprolol 

CR/XL in patients with diabetes and chronic heart 

failure: experiences from MERIT-HF. Am Heart J, 

2005; 149: 159–167.  [PubMed: 15660048]. 

150. Prins KW, Neill JM, Tyler JO, Eckman PM, Duval 

S. Effects of Beta-Blocker Withdrawal in Acute 

Decompensated Heart Failure: A Systematic Review 

and Meta-Analysis. JACC Heart Fail, 2015; 3: 647–

653.  [PubMed: 26251094]. 

151. Jondeau G, Neuder Y, Eicher JC, et al. B-

CONVINCED: Beta-blocker CONtinuation Vs. 

INterruption in patients with Congestive heart 

failure hospitalizED for a decompensation episode. 

Eur Heart J, 2009; 30: 2186–2192.  [PubMed: 

19717851]. 

152. Davis HM, Johnson JA. Heart failure 

pharmacogenetics: past, present, and future. Current 

Cardiol Rep, 2011; 13: 175–184. 

153. Bristow MR, Murphy GA, Krause-Steinrauf H, et al. 

An alpha2C-adrenergic receptor polymorphism 

alters the norepinephrine-lowering effects and 

therapeutic response of the beta-blocker bucindolol 

in chronic heart failure. Circ Heart Fail, 2010; 3: 21–

28. [PubMed: 19880803].  

154. McNamara DM, Tam SW, Sabolinski ML, et al. 

Endothelial nitric oxide synthase (NOS3) 

polymorphisms in African Americans with heart 

failure: results from the A-HeFT trial. J Card Fail, 

2009; 15: 191–198. [PubMed: 19327620]. 

155. Rame JE, Tam SW, McNamara D, et al. 

Dysfunctional corin i555(p568) allele is associated 

with impaired brain natriuretic peptide processing 

and adverse outcomes in blacks with systolic heart 

failure: results from the Genetic Risk Assessment in 

Heart Failure substudy. Circulation Heart failure, 

2009; 2: 541–548.  [PubMed: 19919978]. 

156. Macdonald JE, Struthers AD. What is the optimal 

serum potassium level in cardiovascular patients? J 

Am Coll Cardiol, 2004; 43: 155–161.  [PubMed: 

14736430]. 

http://www.ejpmr.com/
https://accesspharmacy.mhmedical.com/drugs.aspx?GbosID=132986
http://www.ncbi.nlm.nih.gov/pubmed/11602506
http://www.ncbi.nlm.nih.gov/pubmed/11602506
http://www.ncbi.nlm.nih.gov/pubmed/20585070
http://www.ncbi.nlm.nih.gov/pubmed/25359996
http://www.ncbi.nlm.nih.gov/pubmed/25359996
http://www.ncbi.nlm.nih.gov/pubmed/21035591
http://www.ncbi.nlm.nih.gov/pubmed/21035591
http://www.ncbi.nlm.nih.gov/pubmed/22521308
http://www.ncbi.nlm.nih.gov/pubmed/22521308
http://www.ncbi.nlm.nih.gov/pubmed/18413488
http://www.ncbi.nlm.nih.gov/pubmed/16760444
http://www.ncbi.nlm.nih.gov/pubmed/25766951
http://www.ncbi.nlm.nih.gov/pubmed/26406774
http://www.ncbi.nlm.nih.gov/pubmed/26406774
http://www.ncbi.nlm.nih.gov/pubmed/11386264
http://www.ncbi.nlm.nih.gov/pubmed/11386264
http://www.ncbi.nlm.nih.gov/pubmed/12853193
http://www.ncbi.nlm.nih.gov/pubmed/16624680
http://www.ncbi.nlm.nih.gov/pubmed/16624680
http://www.ncbi.nlm.nih.gov/pubmed/26175538
http://www.ncbi.nlm.nih.gov/pubmed/25173681
http://www.ncbi.nlm.nih.gov/pubmed/15536109
http://www.ncbi.nlm.nih.gov/pubmed/15660048
http://www.ncbi.nlm.nih.gov/pubmed/26251094
http://www.ncbi.nlm.nih.gov/pubmed/19717851
http://www.ncbi.nlm.nih.gov/pubmed/19717851
http://www.ncbi.nlm.nih.gov/pubmed/19880803
http://www.ncbi.nlm.nih.gov/pubmed/19327620
http://www.ncbi.nlm.nih.gov/pubmed/19919978
http://www.ncbi.nlm.nih.gov/pubmed/14736430
http://www.ncbi.nlm.nih.gov/pubmed/14736430


Ashraf.                                                                            European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com 

 

205 

157. Bonow RO, Ganiats TG, Beam CT, et al. 

ACCF/AHA/AMA-PCPI 2011 performance 

measures for adults with heart failure: a report of the 

American College of Cardiology 

Foundation/American Heart Association Task Force 

on Performance Measures and the American 

Medical Association-Physician Consortium for 

Performance Improvement. J Am Coll Cardiol, 

2012; 59: 1812–1832.  [PubMed: 22534627]. 

158. Cleland JG, Tendera M, Adamus J, Freemantle N, 

Polonski L, Taylor J. The perindopril in elderly 

people with chronic heart failure (PEP-CHF) study. 

Eur Heart J, 2006; 27: 2338–2345.  [PubMed: 

16963472].  

159. Van Veldhuisen DJ, Cohen-Solal A, Bohm M, et al. 

Beta-blockade with nebivolol in elderly heart failure 

patients with impaired and preserved left ventricular 

ejection fraction: Data From SENIORS (Study of 

Effects of Nebivolol Intervention on Outcomes and 

Rehospitalization in Seniors With Heart Failure). J 

Am Coll Cardiol, 2009; 53: 2150–2158.  [PubMed: 

19497441]. 

http://www.ejpmr.com/
http://www.ncbi.nlm.nih.gov/pubmed/22534627
http://www.ncbi.nlm.nih.gov/pubmed/16963472
http://www.ncbi.nlm.nih.gov/pubmed/16963472
http://www.ncbi.nlm.nih.gov/pubmed/19497441
http://www.ncbi.nlm.nih.gov/pubmed/19497441

