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EDITORIAL COMMENT

Beta-Blockers in Acute Heart Failure
Do They Cause Harm?*
Guillaume Jondeau, MD, PHD,yzx Olivier Milleron, MDyzx

W

ithin the last 40 years beta-blocker ther-

the deleterious side effects are becoming more

apy status in chronic heart failure has

convincingly demonstrated (13,14). The acute ces-

changed from being the most hazardous

sation of beta-blockers is physiologically close to

drug to the most effective therapy. This has been a

inotropic support.

long journey, because it has been a long time from

Acute heart failure may be responsible for various

the ﬁrst publication of Waagstein et al. (1) to the

clinical presentations varying from cardiogenic shock

demonstration of beneﬁt on mortality in double-

to hypertensive pulmonary edema (15,16). Here we

blind randomized clinical trials (2–7). Moreover the

are speaking of patients with systolic dysfunction

prescription of beta-blockers in daily practice remains

already established (and not “de novo” acute heart

an issue because it is known from registries that beta-

failure), who usually develop progressive worsening

blockers are still the last drug introduced, the drug for

and global ﬂuid overload, in contrast to patients with

which an increase in dosage is the most difﬁcult so

preserved ejection fraction and abrupt onset of dys-

that dosage remains lower than recommended in

pnea. Patients with heart failure related to systolic

daily practice (8,9).

heart failure progress with repeated episodes of acute

This shift in paradigm was simultaneous with

heart failure with inter-periods during which symp-

progress in the understanding of chronic heart fail-

toms are more limited (17). Each episode of acute

ure. Initially viewed as a purely hemodynamic

heart failure is associated with additional myocardial

disease, it is now understood to be a disease in

loss reﬂected by troponin release and alteration of

which activation of the deleterious neurohormonal

the systolic function, and the role of beta-blockers is

systems and possibly inﬂammatory processes are

to prevent these events. The decrease in systolic

responsible for a vicious circle leading to the pro-

function associated with the acute event is expected

gressive autoaggravation of the disease (10,11). In

to be worsened by the use of positive inotropic

contrast,

the

agents, which increase oxygen demand of the myo-

drivers during an acute event and it is in the acute

cardium. Furthermore, the acute arrhythmogenic risk

setting that positive inotropic agents are still being

is also to be integrated into the choice. Only in very

used, whereas they have been abandoned in the

severe patients, at the end of the evolution spectrum,

chronic setting (the only exception is digoxin, the

may a positive inotropic agent really be required

rate of prescription of which is slowly decreasing)

because of severe hypoperfusion related to altered

(12). However, the beneﬁt of the available positive

inotropy.

hemodynamic

parameters

remain

inotropic agents is more and more questionable

The ACCF/AHA guidelines about management of

even in the setting of acute heart failure, whereas

heart failure accordingly consider that inotropic
agents should be used (Class I or IIa) only in patients
with cardiogenic shock until deﬁnitive therapy (e.g.,
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coronary revascularization, mechanical circulatory
support, heart transplantation) or resolution of the
acute precipitating problem, to maintain systemic
perfusion and preserve end organ performance
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(Class I). Continuous intravenous inotropic support
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is said to be “reasonable” as “bridge therapy” in
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patients with stage D heart failure refractory to

occur in this population. It would lead to increased

guideline-directed medical therapy and device ther-

sympathetic drive after a few days. The positive

apy who are eligible for and awaiting mechanical

inotropic, chronotropic, and bathmotropic effects of

circulatory support or cardiac transplantation (Class

the sympathetic drive at this time are probably

IIa) (17). Available inotropic agents have to be

deleterious, while not justiﬁed because the initial

considered as the “last chance” drugs, to be used only

possibly critical period is usually over. Moreover, the

when no alternative exists, when one agrees to pay

more severe the patient is, the more beneﬁt is ex-

the price of some myocardial loss, which probably

pected from beta-blocker therapy and the more risk

impacts long-term survival.

there probably is to stopping chronic beta-blocker

Nevertheless, because inotropic state of the left

therapy in this setting.

ventricle is perceived as an important parameter in

SEE PAGE 647

acute heart failure related to systolic dysfunction,
pursuing beta-blocker therapy during the acute

The results of the meta-analysis reported by Prins

event may be suspected to be deleterious. This is

et al. (27) in this issue of JACC: Heart Failure

especially true in severe patients, who actually most

conﬁrm the reality of these concepts. They report

beneﬁt from beta-blocker therapy (18). From a

that, in case of hospitalization for acute heart fail-

pharmacological

point

beta-

ure, in-hospital mortality, short-term mortality, and

blocker

during

failure

combined mortality and hospitalization are lower

episode in a patient who has been receiving this

when beta-blockers are maintained. These results

drug for a long period of time is not sound in most

are very important because the clinical problem is a

instances for several reasons beyond that already

frequent one. As the authors indicate in their dis-

developed.

cussion, the data available are not very rich with

therapy

of

view,

an

stopping

acute

heart

First, only if beta-blocker therapy has just been

only 1 randomized study and 4 observational re-

started or its dosage increased can the drug be held

ports. Retrospective, observational reports should

responsible for an acute event. However, if the beta-

be considered with caution, and the randomized

blocker is taken at a steady dosage for months, it

trial is of limited size. However, the strength of this

cannot be held responsible for any acute heart fail-

report comes from the fact that all the studies

ure episode, and it would be more effective and

indicate the same trend, suggesting lower mortality,

logical to focus on the event triggering the acute

in keeping with the pathophysiological concepts

heart failure episode (e.g., infection, rhythm distur-

developed.

bance). Second, the beta-blockade remains for some

From a practical clinical point of view, stopping

time after drug withdrawal; the expected putative

beta-blocker therapy in a patient with an altered

beneﬁt of lessening the negative inotropic agent

ejection fraction also signiﬁcantly complicates the

does not appear for a few hours (e.g., bisoprolol has

care of the patient. There is no dispute that reintro-

a half-life of 11 h; carvedilol 6 to 10 h), and these ﬁrst

ducing a beta-blocker is necessary (17,28); however,

few hours are often the most critical in these

the modality of this reintroduction would probably

patients.

follow recommendations (i.e., it is unlikely that the
beta-blocker

full dosage would be obtained before the patient

therapy, a rebound may be observed after several

leaves the hospital); it is even probable that the drug

days (i.e., a paradoxical activation of the sympa-

will not be started during the same hospitalization in

thetic nervous system may occur) (19,20). Abrupt

some patients. All registries repeatedly show that

discontinuation of beta-blockade after long-term

once the patient is out of the hospital, it is very

treatment can exacerbate

angina and may in-

difﬁcult to start or increase the dosage of beta-blocker

crease the risk of sudden death (21–24). It is well

therapy (8,9). As an expected result, patients receive

established that there is enhanced sensitivity to

less beta-blocker at 3 months, which is deleterious for

beta-adrenergic agonists in patients who have un-

the patient (29).

Finally,

after

abruptly

stopping

dergone long-term treatment with certain beta-

Considering the available evidence, one could

blockers after the blocker is withdrawn abruptly.

propose a practical scheme: When a positive inotropic

For example, such enhanced sensitivity is evident

agent is required (according to guidelines) during

several days after stopping propranolol and may

acute heart failure it is usually very early on, at a time

persist for at least 1 week (25). It can be attenuated

when withdrawal of beta-blocker therapy is of no ef-

by tapering the dose of the beta-blocker before

fect. In those patients not receiving an inotropic

discontinuation (26). This has not been speciﬁcally

support, it is not founded to stop or decrease the

studied in patients with heart failure but should also

protective drug, (i.e., beta-blocker therapy) because
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there is indication that this attitude is associated with
increased mortality. This shift in practice is much less

REPRINT REQUESTS AND CORRESPONDENCE: Dr.

revolutionary than was that of introducing beta-

Guillaume Jondeau, Service de Cardiologie, APHP Hopital

blocker therapy in patients with chronic heart fail-

Bichat, 46 rue Henri Huchard, 75018 Paris. E-mail:

ure years ago.

guillaume.jondeau@aphp.fr.

REFERENCES
1. Waagstein F, Hjalmarson A, Varnauskas E,
Wallentin I. Effect of chronic beta-adrenergic re-

11. Stevenson LW. Are hemodynamic goals viable
in tailoring heart failure therapy? Hemodynamic

21. Alderman EL, Coltart DJ, Wettach GE,
Harrison DC. Coronary artery syndromes after

ceptor blockade in congestive cardiomyopathy. Br
Heart J 1975;37:1022–36.

goals are relevant. Circulation 2006;113:1020–7,
discussion 33.

sudden propranolol withdrawal. Ann Intern Med
1974;81:625–7.

2. Waagstein F, Caidahl K, Wallentin I, Bergh CH,
Hjalmarson A. Long-term beta-blockade in dilated
cardiomyopathy. Effects of short- and long-term
metoprolol treatment followed by withdrawal
and readministration of metoprolol. Circulation
1989;80:551–63.

12. Packer M, Carver JR, Rodeheffer RJ, et al. Effect of oral milrinone on mortality in severe

22. Diaz RG, Somberg JC, Freeman E, Levitt B.
Withdrawal of propranolol and myocardial infarction. Lancet 1973;1:1068.

3. Poole-Wilson PA. The Cardiac Insufﬁciency
Bisoprolol Study II. Lancet 1999;353:1360–1.
4. 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;334:1349–55.
5. Anonymous. A randomized trial of betablockade in heart failure. The Cardiac Insufﬁciency Bisoprolol Study (CIBIS). CIBIS Investigators
and Committees. Circulation 1994;90:1765–73.
6. 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;283:1295–302.
7. Waagstein F, Bristow MR, Swedberg K, et al.
Beneﬁcial effects of metoprolol in idiopathic
dilated cardiomyopathy. Metoprolol in Dilated
Cardiomyopathy (MDC) Trial Study Group. Lancet
1993;342:1441–6.
8. de Groote P, Isnard R, Assyag P, et al. Is the gap
between guidelines and clinical practice in heart
failure treatment being ﬁlled? Insights from the
IMPACT RECO survey. Eur J Heart Fail 2007;9:
1205–11.
9. Cohen Solal A, Leurs I, Assyag P, et al. Optimization of heart FailUre medical Treatment after
hospital discharge according to left ventricUlaR
Ejection fraction: the FUTURE survey. Arch Cardiovasc Dis 2012;105:355–65.
10. Le Jemtel TH, Alt EU. Are hemodynamic
goals viable in tailoring heart failure therapy?
Hemodynamic goals are outdated. Circulation
2006;113:1027–32, discussion 33.

chronic heart failure. The PROMISE Study
Research Group. N Engl J Med 1991;325:1468–75.
13. Abraham WT, Adams KF, Fonarow GC, et al. Inhospital mortality in patients with acute decompensated heart failure requiring intravenous
vasoactive medications: an analysis from the
Acute Decompensated Heart Failure National
Registry (ADHERE). J Am Coll Cardiol 2005;46:
57–64.
14. Teerlink JR, Metra M, Zaca V, et al. Agents
with inotropic properties for the management of
acute heart failure syndromes. Traditional agents
and beyond. Heart Fail Rev 2009;14:243–53.

23. Harrison DC, Alderman EL. Editorial: Discontinuation of propranolol therapy. Cause of
rebound angina pectoris and acute coronary
events. Chest 1976;69:1–2.
24. Miller RR, Olson HG, Amsterdam EA,
Mason DT. Propranolol-withdrawal rebound phenomenon. Exacerbation of coronary events after
abrupt cessation of antianginal therapy. N Engl J
Med 1975;293:416–8.
25. Nattel S, Rangno RE, Van Loon G. Mechanism
of propranolol withdrawal phenomena. Circulation
1979;59:1158–64.

15. Logeart D, Isnard R, Resche-Rigon M, et al.
Current aspects of the spectrum of acute heart
failure syndromes in a real-life setting: the OFICA
study. Eur J Heart Fail 2013;15:465–76.

26. Rangno RE, Nattel S, Lutterodt A. Prevention
of propranolol withdrawal mechanism by prolonged small dose propranolol schedule. Am J
Cardiol 1982;49:828–33.

16. Nieminen MS, Bohm M, Cowie MR, et al. Ex-

27. Prins KW, Neill JM, Tyler JO, Eckman PM,

ecutive summary of the guidelines on the diagnosis and treatment of acute heart failure: the
Task Force on Acute Heart Failure of the European
Society of Cardiology. Eur Heart J 2005;26:
384–416.

Duval S. Effects of beta-blocker withdrawal in
acute decompensated heart failure: a systematic
review and meta-analysis. J Am Coll Cardiol HF
2015;3:647–53.

17. Yancy CW, Jessup M, Bozkurt B, et al. 2013
ACCF/AHA guideline for the management of heart
failure: executive summary: a report of the
American College of Cardiology Foundation/
American Heart Association Task Force on practice
guidelines. J Am Coll Cardiol 2013;62:e147–239.
18. Krum H, Roecker EB, Mohacsi P, et al. Effects
of initiating carvedilol in patients with severe
chronic heart failure: results from the COPERNICUS Study. JAMA 2003;289:712–8.
19. Hjemdahl P, Olsson G. Rebound phenomena following withdrawal of long-term
beta-adrenoceptor blockade. Acta Med Scand
Suppl 1982;665:43–7.
20. O’Brien ET. Beta-blockade withdrawal. Lancet
1975;2:819.

28. 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;33:1787–847.
29. 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;30:2186–92.

KEY WORDS acute decompensated heart
failure, beta-blocker, hospitalization, systolic
dysfunction

