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Abstract- Chronic heart failure (CHF) remains the only 

disease with an increasing hospitalization burden and an 

ongoing drain on health care expenditures. The 

prevalence of CHF increases with advancing life span, 

with diastolic heart failure predominating in the elderly 

population. Primary prevention of coronary artery 

disease and risk factor management via aggressive blood 

pressure control are central in preventing new 

occurrences of left ventricular dysfunction. Optimal 

therapy for CHF involves identification and correction 

of potentially reversible precipitants, target-dose 

titration of medical therapy, and management of 

hospitalizations for decompensation. The etiological 

phenotype, absolute decrease in left ventricular ejection 

fraction and a widening of QRS duration on 

electrocardiography, is commonly used to identify 

patients at increased risk of progression of heart failure 

and sudden death who may benefit from prophylactic 

implantable cardioverter-defibrillator placement with or 

without cardiac resynchronization therapy.  
Chronic heart failure (CHF) is a progressive syndrome 

that results in a poor quality of life for the patient and 

places an economic burden on the health care system. 

Despite advances in the control of cardiovascular 

diseases such as myocardial infarction (MI), the 

incidence and prevalence of CHF continue to increase. 

An accurate estimate of disease burden is difficult to 

gather because of the vast number of patients with 

asymptomatic left ventricular (LV) dysfunction. As the 

population ages, there is an epidemiological shift toward 

a greater prevalence of clinical heart failure with 

preserved LV function, the so- called stiff-heart 

syndrome. In fact, heart failure with preserved systolic 

function may account for up to two-thirds of cases in 

patients older than 70 years.2 Regardless of age, the 

lifetime risk of developing heart failure is approximately 

20% for all patients older than 40 years. 
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INTRODUCTION 

 

Chronic heart failure is a syndrome, not a specific 

disease, and occurs as a final common pathway in 

multiple disease states. The pathophysiology of 

chronic heart failure (HF) exists when either the left 

ventricle, the right ventricle, or both, require elevated 

filling pressures to maintain cardiac output. The 

neurohormonal responses to impaired cardiac function 

constitute a negative feedback cycle that is an integral 

part of the HF syndrome and, to date, blockade of that 

cycle is the most effective pharmacologic approach to 

management. 

DIAGNOSIS 

 

No single test can be used to establish the clinical 

diagnosis of heart failure. Instead, history and physical 

examination findings showing signs and symptoms of 

congestion and/or end- organ hypoperfusion are used 

to make the diagnosis. Imaging studies documenting 

systolic or diastolic dysfunction and biomarkers are 

helpful adjuncts. Physical examination is not helpful 

in discriminating between systolic and diastolic heart 

failure because similar findings, including 

cardiomegaly and an S3 gallop, can be seen in both 

conditions. Pulmonary rales, often considered a sign 

of pulmonary venous congestion, are often absent in 

CHF despite elevated left-sided filling pressures. This 

absence is due to chronic lymphatic hypertrophy, 

which prevents alveolar edema despite elevated 

interstitial pressures. Framingham criteria, widely 

used in clinical research, comprise a series of major 

and minor criteria that aid in the diagnosis of heart 

failure and emphasize the importance of jugular 

venous pressure elevation, an S3 gallop, and a positive 

hepatojugular reflex in establishing a diagnosis, while 

minimizing the importance of lower extremity edema 

The use of brain-type natriuretic peptides, in their 
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active or inactive circulating forms, has evolved 

during the past decade, but the most well-established 

use remains in  discriminating between causes of 

dyspnea when the diagnosis is in doubt. Comorbid 

conditions must be taken into account because renal 

insufficiency increases these levels and obesity lowers 

them.8.9. 

The etiology of systolic heart failure dramatically 

affects prognosis and treatment. Coronary artery 

disease (CAD) accounts for the vast majority of cases 

of systolic heart failure in the United States, followed 

by hypertensive and dilated cardiomyopathies. 10 In 

the acute setting of newly diagnosed cardiomyopathy, 

the exclusion of underlying CAD and potential "at-

risk" myocardium that might benefit from 

revascularization is critical. Patients with CAD and 

concomitant heart failure have a worse prognosis than 

those with nonischemic cardiomyopathy, but 

myocardial function may substantially improve after 

revascularization in selected cases, highlighting the 

importance of making the appropriate diagnosis early 

and accurately 

Figure 1:  Normal human heart 
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Figure 2: self care confidence 

 

RISK MARKERS, PREVENTION, AND 

SCREENING 

 

Risk Markers 

Multiple cardiovascular conditions, ranging from 

arrhythmias to valvular heart disease, may ultimately 

lead to heart failure. Strict adherence to guideline-

based management of these conditions is paramount in 

preventing heart failure. Advanced age is the most 

potent, albeit nonmodifiable, risk factor. 

Hypertension, which is easily diagnosed and treated, 

increases the risk of heart failure 2- to 3-fold. Although 

the relative risk of developing heart failure is modest, 

the sheer prevalence renders it a cause in 

approximately one-third of cases, giving it a high 

population-attributable risk. In this regard, this risk 

marker serves as a most viable target for preventive 

therapy. Analysis of the Framingham heart study 

revealed the median blood pressure for patients who 

ultimately developed heart failure was 150/90 mm Hg, 

emphasizing that risk is increased in suboptimally 

treated hypertension even at modest levels of severity. 

Multiple studies across a broad range of agents have 

unequivocally shown that treatment of blood pressure 

leads to a marked reduction in heart failure." 

 

Prevention 

In light of the mortility, functional limitation, and 

health care costs that accompany a diagnosis of heart 

failure, recognition of the importance of prevention is 

ever- increasing. To highlight the role of prevention in 

the overall management strategy of heart failure, the 

American College of Cardiology (ACC)/American 

Heart Association (AHA) guidelines have identified 4 

stages of heart failure. (Table 1). Important in this 

schema is delineation of a preclinical class (stage A) 

consisting of patients with conditions that are 

associated with an increased likelihood for developing 

heart failure and who should be targeted for aggressive 

risk factor reduction. Patients with asymptomatic 

structural LV disease constitute stage B. SOLVD 

(Study of Left Ventricular Dysfunction), a landmark 

study, examined angiotensin-converting enzyme 

inhibitor (ACEI) treatment in this population, 

demonstrating a 33% reduction in clinical heart failure 

and hospitalizations." Although no randomized 

controlled trials of B-blockers in patients with 

asymptomatic LV dysfunction have been completed, 

the most recent version of the ACC/AHA guidelines 

recommend using ẞ-blockers in patients with stage B 

disease.15 
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Screening 

Screening asymptomatic patients for heart failure 

remains controversial and is an area of active 

investigation. Evidence in support of this practice 

comes from the Cardiovascular Health Study. Only 

9% of patients who ultimately developed systolic heart 

failure had a reduced LV ejection fraction (LVEF) on 

study enrollment.25 Biomarkers, such as N-terminal 

prohormone brain natriuretic peptide and troponin, 

may potentially function in this role; however, the 

cost-effectiveness and target populations for these 

strategies remain unsettled.26.27 Clearly, meaningful 

strides in heart failure reduction can be attained simply 

through adherence to existing guidelines and 

elimination of the financial and psychosocial barriers 

that deter patients from taking prescribed medical 

therapy. In a primary care practice, it is incumbent 

upon the practitioner to develop a focused approach to 

screening for latent structural heart disease and to 

develop a clinical screen for manifest CHF. Such 

screening can be accomplished by asking a simple 

series of questions related to the occurrence of such 

symptoms as easy fatigability, functional limitations, 

and development of lower extremity swelling. 

 

PATHOPHYSIOLOGY 

 

Multiple models have been conceptualized to explain 

the complex clinical syndrome of heart failure, which 

stems from a combination of structural pathology, 

neurohormonal activation, and altered cardiorenal 

dynamics with end-organ hypofunction. The 

development of heart failure is characterized by an 

inciting cardiac injury that triggers a cascade of 

neurohormonal responses. The previously normal 

heart may be subject to either an acute (MI) or a 

chronic (hypertension, valvular heart disease) insult, 

resulting in altered loading conditions. Subsequent 

stretching of myocardial fibers or their loss evokes a 

neurohormonal response characterized by activation 

of the renin-angiotensin-aldosterone system and the 

sympathetic nervous system. In the short term, these 

mechanisms are beneficial and adaptive, sustaining 

heart rate, blood pressure, and cardiac output, thereby 

maintaining organ perfusion. Over time, these 

responses become detrimental, resulting in disruptions 

of B-adrenergic signaling and impaired mobilization 

of intracellular calcium. Left untreated, this abnormal 

neurohormonal milieu leads to myocyte hypertrophy, 

apoptosis, fibroblast proliferation, and interstitial 

collagen accumulation, culminating in adverse 

remodeling and pump dysfunction. The consequences 

of these pathologic structural changes are a reduction 

in stroke volume, an increase in systemic vascular 

resistance, and development of signs and symptoms of 

congestion and hypoperfusion. These principles have 

guided the development of therapeutic agents and 

clinical trial design. 
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DEVICE THERAPY 

Device therapy adds incremental benefit in patients 

with systolic heart failure or in those who remain ill 

after receiving medical therapy and can be used to 

prevent a crisis such as a sudden arrhythmic event. 

Mechanical dyssynchrony, defined as 

nonsynchronous contraction between the walls of the 

left ventricle (intraventricular) or between the 

ventricular chambers (interventricular), impairs 

systolic function, adversely affects ventricular filling, 

increases wall stress, and worsens mitral regurgitation 

(MR). 

Dyssynchrony is most readily defined by the presence 

of QRS widening on the electrocardiogram and can be 

visualized on 2-dimensional echocardiography. 

Placement of a pacing lead via the coronary sinus to 

the lateral wall of the ventricle enables a more 

synchronous ventricular contraction. Current 

indications for cardiac resynchronization therapy 

(CRT) placement are summarized in. Early studies 

showed improved exercise capacity, reduction in 

symptoms, and evidence of reverse remodeling. The 

CARE-HF (Cardiac Resynchronization in Heart 

Failure Study) trial was the first study to demonstrate 

a statistically significant reduction in all-cause 

mortality with CRT placement. A meta- analysis of 14 

randomized trials of CRT confirmed significant 

reductions in morbidity and mortality. Attempts to 

further optimize risk stratification and expand 

indications for CRT using modalities other than 

electrocardiography have proven disappointing. In 

particular, echocardiographically derived measures of 

dyssynchrony vary tremendously, and narrow QRS 

dyssynchrony has not proven to be a good target for 

treatment. At this time, CRT should not be used as 

salvage therapy in patients admitted with acute 

decompensated heart failure (ADHF). Current 

indications for CRT implantation are summarized in. 

 

SURGICAL TREATMENT 

Patients with ischemic cardiomyopathy often have 

multivessel CAD. The recognition that hibernating 

myocardium, defined as myocardial tissue with 

abnormal function but maintained cellular function, 

could recover after revascularization greatly affected 

treatment of patients with ischemic cardiomyopathy. 

Allman et al99 performed a meta- analysis of 24 

studies investigating late survival in 3088 patients with 

ischemic cardiomyopathy treated with 

revascularization or medical therapy. In patients with 

myocardial viability (42% of patients), a marked 79% 

reduction in annual mortality (16% vs 3%) was 

observed, with the greatest benefit derived among 

patients with the poorest LV function and the most 
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viability. Furthermore, patients without substantial 

viability showed no incremental benefit with 

revascularization. Revascularization is most robustly 

supported in individuals with ongoing angina and LV 

failure. Revascularizing those with LV failure in the 

absence of angina remains controversial, but many 

clinicians opt for revascularization if a substantial 

aount of hibernating silently ischemic myocardium is 

discovered. 

Multiple surgical techniques to reduce LV volume and 

thereby alleviate LV wall stress have been used. The 

recently published STICH (Surgical Treatment for 

Ischemic Heart Failure) trial randomized patients with 

ischemic cardiomyopathy undergoing coronary artery 

bypass grafting (CABG) to CABG alone vs CABG 

plus surgical ventricular reconstruction.101 Although 

surgical reconstruction reduced LV volumes and LV 

wall stress, no difference in mortality or 

hospitalizations was found. On the basis of these study 

results, routine surgical LV reconstruction with CABG 

is discouraged. However, LV volume reduction may 

still play a role when nonviability of the akinetic 

segment can be established and when the procedure is 

likely to provide a volume reduction of a magnitude 

approaching 30%. summarizes the surgical approach 

to the patient with heart failure. 

 

CONCLUSION 

 

As the population ages and cardiovascular risk factors 

become increasingly prevalent, health care 

professionals in multiple disciplines will encounter 

patients at risk of heart failure. Successful 

management of this population depends on risk factor 

reduction via lifestyle modification and application of 

currently established guidelines. During the past 

generation, a combination of behavioral, 

pharmacological, device-based, and surgical treatment 

modalities has tremendously enhanced the survival 

and quality of life of patients with heart failure. In light 

of the increasing prevalence of heart failure, continued 

application of these principles and research into novel 

treatment strategies remain vital 

 

REFERENCES 

 

1. McCullough PA, Philbin EF, Spertus JA, et al. 

Confirmation of a heart failure epidemic: findings 

from the Resource Utilization Among Congestive 

Heart Failure (REACH) study. J Am Coll Cardiol. 

2002;39(1):60-69 [PubMed] [Google Scholar] 

2. Zile MR, Brutsaert DL. New concepts in diastolic 

dysfunction and diastolic heart failure: Part 1; 

diagnosis, prognosis, and measurements of diastolic 

function. Circulation 2002;105(11):1387-1393 

[PubMed] [Google Scholar] 

3. Lloyd-Jones DM, Larson MG, Leip EP, et al. 

Lifetime risk for developing congestive heart failure: 

the Framingham Heart Study. Circulation 

2002;106(24):3068-3072 [PubMed] [Google Scholar] 

4. Ghali JK, Kadakia S, Cooper RS, Yiao YL. Bedside 

diagnosis of preserved versus impaired left ventricular 

systolic function in heart failure. Am J Cardiol. 

1991;67(11):1002-1006 [PubMed] [Google Scholar] 

5. Stevenson LW, Perloff JK. The limited reliability of 

physical signs for estimating hemodynamics in 

chronic heart failure. JAMA 1989;261(6):884-888 

[PubMed] [Google Scholar] 

6. Mckee PA, Castelli WP, McNamara PM, Kannel 

WB. The natural history of congestive heart failure: 

the Framingham study. N Engl J Med. 

1971;285(26):1441-1446 [PubMed] [Google Scholar] 

7. Maisel AS, Krishnaswamy P, Nowak RM, et 

al.Breathing Not Properly Multinational Study 

Investigators Rapid measurement of B-type natriuretic 

peptide in the emergency diagnosis of heart failure. N 

Engl J Med. 2002;347(3):161-167 [PubMed] [Google 

Scholar] 

8. McCullough PA, Duc P, Omland T, et al.Breathing 

Not Properly Multinational Study Investigators B-type 

natriuretic peptide and renal function in the diagnosis 

of heart failure: an analysis from the Breathing Not 

Properly Multinational Study. Am J Kidney Dis. 

2003;41(3):571-579 [PubMed] [Google Scholar] 

9. Mehra MR, Uber PA, Park MH, et al. Obesity and 

suppressed B-type natriuretic peptide levels in heart 

failure. J Am Coll Cardiol. 2004;43(9):1590-1595 

[PubMed] [Google Scholar] 

10. He J, Ogden LG, Bazzano LA, Vupputuri S, Loria 

C, Whelton PK. Risk factors for congestive heart 

failure in US men and women: NHANES I 

epidemiologic follow-up study. Arch Intern Med. 

2001;161(7):996-1002 [PubMed] [Google Scholar] 

11. Vasan RS, Levy D. The role of hypertension in the 

pathogenesis of heart failure: a clinical mechanistic 

overview. Arch Intern Med. 1996;156(16):1789-1796 

[PubMed] [Google Scholar] 



© June 2023| IJIRT | Volume 10 Issue 1 | ISSN: 2349-6002 
 

IJIRT 160487 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 705 

12. Levy D, Larson MG, Vasan RS, Kannel WB, Ho 

KK. The progression from hypertension to congestive 

heart failure. JAMA 1996;275(20):1557-1562 

[PubMed] [Google Scholar] 

13. Moser M, Herbert PR. Prevention of disease 

progression, left ventricular hypertrophy and 

congestive heart failure in hypertension treatment 

trials. J Am Coll Cardiol. 1996;27(5):1214-1218 

[PubMed] [Google Scholar] 

14. Ho KK, Pinsky JL, Kannel WB, Levy D. The 

epidemiology of heart failure: the Framingham Study. 

J Am Coll Cardiol. 1993;22(4, suppl A):6A-13A 

[PubMed] [Google Scholar] 

15. Walsh CR, Larson MG, Evans JC, et al. Alcohol 

consumption and risk for congestive heart failure in 

the Framingham Heart Study. Ann Intern Med. 

2002;136(3):181-191[PubMed] [Google Scholar] 

16. Bryson CL, Mukamal KJ, Mittleman MA, et al. 

The association of alcohol consumption and incident 

heart failure: the Cardiovascular Health Study. J Am 

CollCardiol. 2006;48(2):305-311 [PubMed] [Google 

Scholar] 

17. Gillman MW, Cook NR, Evans DA, et al. 

Relationship of alcohol intake with blood pressure in 

young adults. Hypertension 1995;25(5):1106-1110 

[PubMed] [Google Scholar] 

18. Kenchaiah S, Evans JC, Levy D, et al. Obesity and 

the risk of heart failure. N Engl J Med. 

2002;347(5):305-313 [PubMed] [Google Scholar] 

19. Alpert MA. Obesity cardiomyopathy: 

pathophysiology and evolution of the clinical 

syndrome. Am J Med Sci. 2001;321(4):225-236 

[PubMed] [Google Scholar] 

20. Alpert MA, Terry BE, Mulekar M, et al. Cardiac 

morphology and left ventricular function in 

normotensive morbidly obese patients with and 

without congestive heart failure, and the effects of 

weight loss. Am J Cardiol. 1997;80(6):736-740 

[PubMed] [Google Scholar] 

21. Lavie CJ, Osman AF, Milani RV, Mehra MR. 

Body composition and prognosis in chronic systolic 

heart failure: the obesity paradox. Am J Cardiol. 

2003;91(7):891-894 [PubMed] [Google Scholar] 

22. Oreopoulos A, Padwal R, Kalantar-Zadeh K, 

Fonarow GC, Norris CM, McAlister FA. Body mass 

index and mortality in heart failure: a meta-analysis. 

Am Heart J. 2008;156(1):13-22 [PubMed] [Google 

Scholar] 

23. Hunt SA, Abraham WT, Chin MH, et al.American 

College of Cardiology Foundation/American Heart 

Association 2009 Focused update incorporated into 

the ACC/AHA 2005 Guidelines for the Diagnosis and 

Management of Heart Failure in Adults: a Report of 

the American College of Cardiology 

Foundation/American Heart Association Task Force 

on Practice Guidelines. J Am Coll Cardiol. 

2009;53(15):e1-e90 [PubMed] [Google Scholar] 

24. SOLVD Investigators Effects of enalapril on 

mortality and the development of heart failure in 

asymptomatic patients with reduced left-ventricular 

ejection fractions [published correction appears in N 

Engl J Med. 1992;327(24):1768] N Engl J Med. 

1992;327(10):685- 691 [PubMed] [Google Scholar] 

25. Gottdiener JS, Arnold AM, Aurigemma GP, et al. 

Predictors of congestive heart failure in the elderly: the 

Cardiovascular Health Study. J Am Coll Cardiol. 

2000;35(6):1628-1637 [PubMed] [Google Scholar] 

26. Betti I, Castelli G, Barchielli A, et al. The role of 

N-terminal PRO-brain natriuretic peptide and 

echocardiography for screening asymptomatic left 

ventricular dysfunction in apopulation at high risk for 

heart failure: The PROBE-HF study. J Card Fail. 

2009;15(5):377-384 [PubMed] [Google Scholar] 

27. Sundström J, Ingelsson E, Berglund L, et al. 

Cardiac troponin-1 and risk of heart failure: a 

community-based cohort study. Eur Heart J. 

2009;30(7):773-781 [PubMed] [Google Scholar] 

28. O'Brien PJ, Gwathmey JK. Myocardial Ca2+ and 

ATP-cycling imbalances in end-stage dilated and 

ischemic cardiomyopathies. Cardiovasc Res. 

1995;30(3):394-404[PubMed] [Google Scholar] 

29. Bristow MR, Ginsburg R, Minobe W, et al. 

Decreased catecholamine sensitivity and beta- 

adrenergic-receptor density in the failing human heart. 

N Engl J Med. 1982;307(4):205-211[PubMed] 

[Google Scholar] 

30. Sutton MG, Sharpe N. Left ventricular remodeling 

after myocardial infarction: pathophysiology and 

therapy. Circulation 2000;101(25):2981-2988 

[PubMed] [Google Scholar] 

[15] Letter Symbols for Quantities, ANSI 

StandardY10.5-1968. 

[16] TransmissionSystemsforCommunications,3rded., 

Western ElectricCo., Winston-Salem, NC,1985, 

pp. 44-60. 

[17] Motorola Semiconductor Data Manual, Motorola 

Semiconductor Products Inc., Phoenix,AZ, 1989. 



© June 2023| IJIRT | Volume 10 Issue 1 | ISSN: 2349-6002 
 

IJIRT 160487 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 706 

[18] R.J.Vidmar.(August1992).On the use of 

atmospheric plasmas as electro magnetic 

reflectors .IEEETrans. PlasmaSci 

.[Online].21(3).pp. 876-880. Available: 

http://www.halcyon.com/pub/journals/21ps03-

vidmar 

 

 


