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Congestive heart failure (CHF) is a common problem among the Walter Reed GIMC population. Regarding CHF, our job as internists is threefold:

1.
Diagnose the problem, differentiating CHF from the many mimics which exist.
2.
Figure out the cause of the CHF, thereby enabling minimization of its effect.
3.
Reduce or (rarely) eliminate the pump failure, via one or more of the available modalities (lifestyle change, medicines, surgery).
The problem with accomplishing the above is that our knowledge about diagnostic tools and (especially) treatments is in a constant state of flux. (It was only 9 months ago, for example, that spironolactone came back into the picture.) This makes review articles outdated by the time that they are published, and consensus guidelines impossible to keep current (e.g., the last AHA guideline on treatment of CHF came out in 1995).

My objective is to present an up-to-date review of how congestive heart failure is diagnosed, what causes it, and how it is treated.

Boring Preliminary Stuff (skip this section)
Epidemiology


· 4.9 million Americans

· 1% of 50-60 year-olds

· 10% of 80-90 year-olds

· 400,000 new cases diagnosed each year

· 250,000 mortalities each year

Basic Pathophysiology

· cellular respiration is impaired due to failure of the heart to pump enough blood and/or generate enough blood pressure

Diagnosis, Step #1: The History
Past Medical History (note that most of these are treatable)

· coronary artery disease (most common cause of heart failure)

· hypertension (a close second)

· valvular disease (less common, but potentially curable, so always ask)
· others: alcohol, connective tissue disease, cardiomyopathy, chemo/radiation, etc.
Early Symptoms of Heart Failure

Nocturia

· due to increased renal perfusion when patient is supine

Fatigue

· secondary to low muscular perfusion and hormonal/cytokine imbalances

Dyspnea

· an important, progressive symptom

· progresses stepwise, from dyspnea on exertion only, to paroxysmal nocturnal dyspnea, to constant dyspnea at rest

· may present as (or be complicated by) non-productive cough

· classified as follows:

New York Heart Association Functional Classification of Congestive Heart Failure

Class
Characteristics

I
Patients with cardiac disease but without limitations of physical activity. Ordinary physical activity does not cause undue fatigue, palpitation, dyspnea or anginal pain.

II
Patients with cardiac disease that results in slight limitation of physical activity. These patients are asymptomatic at rest. Ordinary physical activity results in fatigue, palpitation, dyspnea or anginal pain.

III
Patients with cardiac disease resulting in marked limitation of physical activity. These patients are usually asymptomatic at rest. Less than ordinary physical activity causes fatigue, palpitation, dyspnea or anginal pain.

IV
Patients with cardiac disease resulting in inability to carry on any physical activity without discomfort. Symptoms may be present even at rest; if any physical activity is undertaken, discomfort is increased.

Peripheral Edema

· dependent areas, often signifies that a right-sided component is present

Later Symptoms of Heart Failure

Anorexia & Weight Loss (“Cardiac Cachexia”)

· secondary to protein-losing enteropathy

· CHF patients also have higher levels of our good buddy, tumor necrosis factor

· a mimic of neoplastic cachexia

Confusion/Altered Mental Status

· generally an end-stage symptom

· can be secondary to decrease cerebral perfusion

· can be due to congestive hepatopathy (“cardiac cirrhosis”)

Diagnosis, Step #2: The Exam
General

· look for evidence of: dyspnea (into what NYHA class would patient fit?), cyanosis, cachexia

Blood Pressure

· early-stage, usually high

· late-stage, may be low (SBP < 90-100 off antihypertensives is a bad prognostic indicator)

Heart
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tachycardia

· JVD, assessed by placing patient at 45-degree angle, drawing imaginary line from sternal angle to top of jugular venous pulsation (see diagram at right; 30 percent sensitive for heart failure, 90% specific) 
· S3 (24% sensitive, 99% specific)

· displaced PMI; normal is mid-clavicular line (where nipple is on a man), 5th interspace (66 percent sensitive, 96% specific)

· S4 (signifies LVH)

· be alert for murmurs (clues to valvular problems)

· Valsalva’s maneuver (look it up)

Lungs

· rales (sensitive but not specific)

· wheezing (“cardiac asthma”)

Liver

· hepatomegaly can be present

· hepatojugular reflex: assessed with patient at 45-degree angle, moderate pressure is applied by examiner over middle of abdomen for up to one minute; test is positive if JVP increases by 3 cm

Extremities

· edema in dependent (i.e., legs if patient is standing or sitting, sacrum if patient is bedridden) areas 

· stasis changes in dependent areas (dermatitis, hyperpigmentation, ulcers)

Diagnosis, Step #3: Labs & Studies
Labs

· not yet useful in diagnosis of heart failure, though promise has been shown in two recently-developed assays (atrial natriuretic peptide (ANP) and brain natriuretic peptide (BNP)—elevated BNP was found in one trial to be 90% sensitive and specific 

· may help determine secondary effects of heart failure (i.e., hepatopathy, renal failure)

Electrocardiography

· essential in patients presenting with failure

· LVH, arrhythmias common (atrial fib = 25% in some studies)

· a-fib, tachyarrhythmias, and left bundle branch block are all bad prognostic indicators

Chest Radiography

· cardiomegaly can be seen (silhouette is > 50% width of thorax)

· cephalization of blood flow, meaning that upper vessels are larger than lower vessels

· Kerley B-lines (linear densities representing interstitial edema)
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Echocardiography

· the non-invasive gold standard; should be done in all patients with suspected heart failure

· TTE usually adequate, and a good first step

· gives an accurate, reproducible ejection fraction, and can reveal valvular causes of failure

Angiography

· the true gold standard
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enables assessment of coronary arteries as well, so a good first step when ischemia/infarction is suspected

Others

· MUGA scan

· MRI & ultrafast (cine) CT scan, not universally available, but a promising new non-invasive modality for determining LV function

Systolic vs. Diastolic Dysfunction
· As many as 40 percent of patients with clinical heart failure have diastolic dysfunction with normal systolic function. In addition, many patients with systolic dysfunction have elements of diastolic dysfunction. With systolic dysfunction, the pumping ability of the ventricle is impaired. With diastolic dysfunction, ventricular filling is defective.

· The diastolic disorder must be distinguished from systolic abnormalities because treatment is significantly different. Although prognosis is better with diastolic dysfunction than with systolic dysfunction, mortality and morbidity are high in elderly patients. 

Steps in Diagnosis of Diastolic Dysfunction

Step 1: Establish clinical diagnosis of congestive heart failure
Step 2: Confirm normal systolic function
Step 3: Rule out other causes (i.e., valvular disease, pericardial disease, inducible ischemia)
Step 4: Perform echocardiographic studies to detect evidence of abnormal diastolic function
(
Prolonged isovolumic relaxation time
(
Prolonged deceleration time
(
Decreased E-wave to A-wave ratio on mitral inflow
(
Abnormal pulmonary venous flow pattern

Treatment of Chronic CHF: Review of Important Drugs
· ACE Inhibitors: Reports of the SOLVD, V-HeFT II, and CONSENSUS trials support the use of ACE inhibitors in all patients with symptomatic heart failure, unless contraindicated or not tolerated. The dose should gradually be increased to that shown to reduce mortality in these trials (i.e., Lisinopril, 5 to 40 mg/d. Some ACEs have also been shown to improve exercise tolerance and symptoms. In addition, in the Acute Infarction Ramipril Efficacy (AIRE) study, ramipril (5 mg twice daily) also reduced mortality when begun between 3 and 10 days after an acute myocardial infarction in patients with heart failure. 

· Diuretics: Indicated in patients with symptomatic heart failure. May begin with a thiazide, but reduced renal perfusion may ultimately favor the use of a loop diuretic (furosemide/bumetanide). Metolazone may be added for further reduced GFR. When diuretic drug resistance develops, using a combination of diuretic drugs that act in different nephron segments (i.e., thiazide or metolazone plus a loop diuretic drug) is often effective. Note: Careful patient and laboratory monitoring is necessary when diuretics and ACEs are combined. An increase in BUN, particularly when disproportionate to serum creatinine levels, is usually corrected by reducing the diuretic dose and is not necessarily an indication to reduce or stop the ACE inhibitor. Under most circumstances, a mild increase in BUN or serum creatinine levels is well tolerated without discontinuation of the diuretic drug or ACE inhibitor. 

· Digoxin: The recent DIG study showed no mortality benefit conferred by digoxin in heart failure patients, but at least four multicenter trials have shown symptomatic benefit, and DIG did show less deaths from heart failure (though more deaths from arrhythmias) and less admissions for failure. Still considered a first-line agent.

· Beta Blockers: The idea that “the sympathetic nervous system is the enemy” in CHF led to trials of beta blockade, (summed up well in Heidenreich et al’s 1997 meta-analysis), and these trials did in fact show benefit in Class II and II patients. These benefits include: decreased hospitalization, increased ejection fraction, and in the case of bisoprolol and carvedilol, improved survival.

· Spironolactone: Again, the theory was that this would be useful in suppressing the sympathetic system more completely than ACEs alone, by blocking the effects of aldosterone. The 1999 RALES study confirmed benefit of this approach, showing that significant morbidity and mortality improvement can be obtained from use of low-dose spironolactone, and that doses of 12.5 – 25 mg are safe, even when used in conjunction with ACE inhibitors.

· Angiotensin II Receptor Blockers (ARBs): The ELITE study showed decreased all-cause mortality when losartan was compared to captopril (though no difference in renal dysfunction). However, data for ACEs is much more robust and recommendations for now are to use the cheap, effective lisinopril as first line, reserving ARBs for patients who cannot tolerate ACE inhibitors for other than renal issues.
· Hydralazine/Nitrates: Data from V-HeFT I and II established a role for isosorbide dinitrate and hydralazine for patients with functional class II and III heart failure. Although ACE inhibitors are the cornerstone of treatment for heart failure, isosorbide dinitrate and hydralazine should be considered when ACE inhibitors/ARBs are not tolerated.
· Calcium channel blockers: These are sometimes used as antianginal therapy or antihypertensive agents in patients with angina or hypertension who have left ventricular dysfunction, but studies show that they may worsen heart failure. (Exception: the PRAISE trial investigators reported a favorable effect of amlodipine on the survival of patients with nonischemic dilated cardiomyopathy.)
Treatment of Chronic CHF: A Basic Algorithm
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Treat underlying cause (see text), and treat failure with beta-blocker, ACE inhibitor, calcium channel blocker, with or without diuretic.





NYHA Class III or IV


Spironolactone – low dose (12.5) titrated to 25 as tolerated (watch K+!)








NYHA Class II or III


Beta Blocker – very low initial dose, slowly titrated to max tolerated








ALL PATIENTS:


ACE Inhibitor (vs. ARB; see text above)


Diuretic (if symptomatic)


 Digoxin (if symptomatic)








Final Thoughts (from AHA guidelines & *Rupard’s brain*)


Every patient with new-onset moderate-to-severe CHF deserves to be admitted.


*When in doubt, erring on the side of admission is a good idea. These are sick patients, with poor prognoses (50% 2-year mortality), and can decompensate quickly.*


Asymptomatic arrhythmias should not be treated in patients with heart failure.


Sodium restriction is an important strategy in the treatment of patients with heart failure.


Dynamic exercise as tolerated should be encouraged.


Anticoagulation is not routinely indicated in congestive heart failure, in the absence of other indications for it (i.e., a-fib, PE, +/- intracardiac thrombus).


*In the patient with clinical heart failure, but normal ejection fraction, think diastolic dysfunction, and have echo reviewed for decreased E-to-A wave ratio (or ask for comment on this in initial echo consult).*


*Small, non-acute questions can be sent to the “Ask-A-Cardiologist” CHCS group. Send to “g.ask a cardiologist” (leave out the quotes) or just enter “g.ask” for a pick list.*


*Big questions can be asked directly; in my experience the most willing “curbsiders” are Drs. Taylor, Ostronic, Caravalho, Stewart, and Wiley (for arrhythmias).*

















References available at http:\\members.xoom.com/rupard.
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