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REVIEW

B-BLOCKERS IN CONGESTIVE HEART FAILURE

B T Teh, W Azman, § Thuraisingham, A M Choy, K HTan, P Jesudason and C C Lang
Division of Cardiology, Department of Medicine, University of Malaya, 50603 Kuala Lumpur, Malaysia

ABSTRACT: Activation of the sympathetic nervous system (SNS) and renin-angi-
otensin system (RAS) plays a pivotal role in the pathophysiology and progression of
the disease in chronic heart failure (CHF). Blocking the activation of the RAS with
angiotensin converting enzyme inhibitors not only improves symptoms but also pro-
longs life in symptomatic CHFE. Does a similar analogy hold true for the use of f}-
blockers in CHF? Evidence from a number of small trials and several recent large pro-
spective trials show that b-blockers may improve ventricular function and symptoms
in CHF. In a combination of trials investigating the use of carvedilol (an o, and j~
blocker) in congestive heart failure a mortality benefit appears to be evident. There
are still a number of key questions that remain unanswered regarding the tolerability,
patient type and stage of CHF in which 3-blockers should be advocated. Several large-
scale trials are in progress to answer some of these questions and also to add further
information regarding its efficacy and impact on survival. JUMMEC 1999; 1:26-33}
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Introduction

In clinical practice, the idea of giving a negative ino-
tropic agent to patients with congestive heart failure
{CHF) would be considered counter intuitive. There-
fore, it may seem paradoxical to learn that B-blockers,
long recognised as “negative inotropes”, are seriously
being considered as a new approach in the treatment
of CHF. However, any new approach ot treatment of
CHF must address two fundamental issues, namely the
ability to improve the patient’s quality of life and the
ability to proiong survival. Previous experience tells
us that these two closely related but distinct param-
eters may be influenced in different ways by different
agents. By the same token, CHF is not a single entity,
and therapy that is effective for CHF with one cause
may hot be effective for CHF with other causes.
Mareover, treatment that is useful at one stage in the
natural history of CHF may not be beneficial at an-
other stage. Finally, some CHF therapies may have
beneficial short-term effects but over a period of time
may lose these effects and may even adversely affect
mortality. All these issues are relevant to the use of
B-blockers in CHE This review will discuss in turn
the following questions: Do f~blockers improve symp-
toms and functional capacity! Do [i—blockers pro-
fong survival! What are the likely mechanism(s) for
these beneficial effects! Are B~blockers useful in all
types of CHF? How safe are B biockers and should
they be used routinely?
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Do [-blockers improve symptoms and
functional capacity?

[~blocker as a treatment for CHF was first described in
1975 by VWaagstein and colieagues (1). Their repart was
based on clinical experience in 7 patients with idiopathic
ditated cardiomyopathy and with resting tachycardia who
were treated with alprenalol or practolol for approximately
5 months, All the patients showed haemodynamic im-
provement, and no adverse effects were reported. The
rationale for this novel therapy was based on the investi-
gators’ experience with f—blockade in patients with acute
myocardial infarction (2). The same Swedish investigators
published additional data on long term benefits with i~
blockade {3) and reported deterioration after withdrawal
of f-blockers in patients who had “impraved conspicu-
ously” (4). It is important te note that none of these
studies were randomized. Since §-blockers could aggra-
vate CHF (5), the use of B-blockers was initially greeted
with skepticism, which was reinforced by 2 small short-
term controlled trials which failed to show any benefit
(6.7). It has since been argued that both these 2 trials
might have been too small and too brief (<4weeks) to
defing the potential benefits of these drugs. Furthermore,
both these studies were crossover studies which may have
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permitted any favourable effects of the B-blocker to
have crossed over into the placebo treatment period
and thus limited the ability to detect any difference be-
tween active and placebo therapy.

In the 1980s, experimental findings ted to a resurgence
of interest in the clinical use of f-blockers as treatment
for CHFE Experiments in ventricles from explanted fail-
ing human hearts exposed to prolong adrenergic activity
show progressive desensitization of cardiac -adrener-
gic receptors which desensitize the heart to sympathetic
stimulation (8,9). This desensitization is due to J-receptor
downregulation and also changes in the regulating G pro-
teins that couple the receptors to adenylate cyclase (10),
At the same time, studies in animal models using intact
hearts and cell cultures as well as clinical observations in
patients with cardiomyopathy due to pheochromocytoma
suggest that prolonged activation of the sympathetic nerv-
ous system may exert a direct sustained deleterious ef-
fect on myocardial function and contribute to progres-
sive myocardial damage (I 1-13). Such deieterious long
term effects of excessive sympathetic stimulation on car-
diac mechanical performance may outweigh any imme-
diate benefits of inotropic support to the failing myocar-
dium, thus providing a rationale for the use of f--blockers
in CHF.

[n the last decade, there have been at least [7 trials of
[3—blockers in CHF {4 open and [ randomized con-
trolled) involving a total of 2985 patients (14-30). Table
I summarizes the results of these studies. The possibil-
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ity of publication bias leading to selective reporting of
favourable results needs to be considered as does the
widespread use of pragmatic {rather than intention to
treat) analysis. Even allowing for these confounding in-
fluences and that the studies differed in design, dura-
tion of treatment, choice of B—blocler and patient char-
acteristics, the findings were fairly consistent with im-
provements in symptoms, exarcise capacity, left ventricu-
far function and haemodynamic and neurchormonal
indices. Of the few large-scale placebo controlied tri-
als, the Metoprolol in Dilated Cardiomyopathy trial was
the first and was published in 1993 (25). Three hun-
dred and eighty-three patients with mild to moderate
CHF {(NYHA functional class |I-lil} caused by idiopathic
dilated cardiomyopathy and not associated with signifi-
cant ischaemic heart disease were randomized to re-
ceive either metoprolol or placebo in addition to other
standard therapy for CHF including diuretics, digoxin
and angiotensin converting enzyme inhibitors. Over
the |2 to 18 months assessment period, metoprolol
significantly improved haemodynamic status (ejection
fraction and pulmonary capillary wedge pressure) and
treadmill exercise times. In addition, the rate of dete-
rioration of the patients who received metopralol was
slowed as judged by the clinical end point of “being as-
sessed as requiring cardiac transpiantation” during the
study period (2 vs |9 patients; metoprolol vs placebo
respectively). There was also a reduction in the hospi-
talization/emergency room visits for decompensation
in the metoprolol-treated group. Quality of life, assessed

Table I. Summary of [4 major trials of J-blockers in congestive heart failure.

Design = No.  Type of Drug Length Symptoms Ex  LVEF  Survival
CHF (mths} Cap

Engelmeier et o, (14) DB 25 DCM Metoprelol 12 + + + na
Anderson et al. (15) DB 50 DCM Metoprolol 19 + & na na
VWaagstein et al. {16) o 33 DCM Metoprolol lé + + + na
Eichhorn et al. (17} o |5 DCM/IHD  Bucindolol 3 na na na
Das Gupta et ol (18) o 17 HD Carvedilol 2 + + na
Pollock et al. (19} 9]) |9 DCM/IHD  Bucindolol 3 * + + na
Leung et al (20) (D)) 12 BCM Labetolol 2 + + na na
Nemanich et al. (21) ¢ 10 BCMAHD  Metoprolol 2 + + + na
Woodley et al. {22) LB 50 DCM/IHD  Bucindelol 3 + * +
Paclissc et al. (23) DB 0 DMC Metoprotol 3 + + na
Gilbert et al. (24) DB 30 DMC Carvedilol 4 + * +
Waagstein et al. (16) DB 383 DMC Metoprolol 8 + + not significant
Fisher et ai. (27) DB 50 IHD Metoprolol 6 + + na
CIBIS (28) DB 64| DCMAHD Bisoprolot 23 + ra na not significant
Aust/NZ Carvedilol DB 415 HD Carvedilol 19 = = not significant
Study (29)
US Carvedilof DB 1094 DCMAHD  Carvedilol  6-12 na na na 65% decrease
Study (30} risk (P<0.001)

Keynotes: DB = double blind; O = Open; DCM = idiopathic dilated cardiomyopathy; IHD = ischemic heart disease;

+ = improvement; = no change; na = not available
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at the end of follow-up or the latest assessment before
an endpoint was reached, improved significantly more
in the metoproiol group than the placebo group. These
results are supported by the recently published Car-
diac insufficiency Bisoproiol Study (CIBIS) which
randomized 641 patients with CHF of various etiologies
to receive either bisoprolol or placebo and were fol-
lowed for almost 2 years (28). There was significant im-
provement in functional status in the bisoprolol treated
group; fewer patients in the bisoprolol group required
hospitalization for cardiac decompensation and more
patients improved by at least one New York Heart Asso-
ciation functiona! class by the end of the treatment.

An assessment of the data from these trials show that
the improvement in left ventricular function associated
with the use of i-blockers have been impressive, with
improvements in left ventricular ejection fractions greater
than any form of CHF therapy (31). For example,
vasodilators, angiotensin converting enzymae inhibitors or
inotropic treatment does not typically increase left ven-
tricular ejection fraction by more than 5% relative to
change in a placebo group, whereas it is common for B
blockers to increase left ventricular ejection fraction by
6-15% in idiopathic dilated cardiomyopathy (22,24} and
4-8% in ischaemic cardiomyopathy (27). These findings
have justifiably been questioned because nene of the other
agents slow the heart rate to the same extent as [}—
blockers and it could be argued that the decrease in heart
rate could have contributed to an improvement in ejec-
tion fraction by allowing more ventricular filling. Both
left ventricular ejection fraction and the plot of stroke
volume versus pulmonary capillary wedge pressure are a
load-dependent measures of cardiac function and it is
possibje that some of these effects of f~blockers might
be load mediated. To address these issues, Eichhorn and
colleagues recently conducted a study of the haemody-
namic effects of bucindoiol, a new generation B blocker
with some vasodilatory properties,in CHF patients (32).
Confounding irfluences of changes in heart rate and load-
ing conditions were avoided by performing all measure-
ments at matched atrial pacing rates and measurements
of interest were of indices of cardiac performance that
were relatively load independent. Bucindelol augmented
contractility as assessed from the end systolic pressure
volume refation and the peak positive dP/dt end diastolic
volume relation and also improved myocardial relaxa-
tion as shown by a reduction in the time constant of left
ventricular isovolumic refaxation. These changes in
systolic and diastolic function were achieved without any
rise in myocardial oxygen consumption, indicating an
improvement in the efficiency of myocardial energetic

The findings related to exercise capacity in the trials
conducted to date have been somewhat conflicting.
Although most studies have reported statistically sig-
nificant improvement in total exercise duration with
B-biockade (14,16,18-21,23,25-27), others have not
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(15,22,24). Long term $-blockade can attenuate maxi-
mal oxygen consumption; consequently, maximal exer-
cise testing may not be the most appropriate method
for assessing improvement in functional capacity. In a
recent randomized trial of the effects of carvedilol, a
combined a- and P-blocker, submaximal exercise time
(determined by stressing patients at a workload fixed at
85% of their baseline maximal oxygen consumption) was
significantly increased in the carvedilel group compared
with the placebo group whereas maximal exercise time
was not changed (33). This method of assessing
submaximal performance is often preferred by patients
and may better reflect limitability of their reguiar daily
physical activity than does maximal exercise testing,

Do [3-blockers prolong survival?

in addition to quality of life, patient survival is another
consideration in the treatment of CHFE Trials of i~
blockers have not been shown to decrease mortality in
any appropriately designed study. Although, Swedberg
et al. reported in 1979 that patients with CHF treated
with P—biockers had a significantly better survival ex-
perience, this data was compared with retrospectively
selected controls (34). Sacks etal. (35) have highlighted
the problems refated to historical, rather than concur-
rent randomised controls, stating that studies using his-
torical controls are prone to producing false positive
conclusions.

Untit recently, most of the studies have been small and
lack the statistical power to define an effect on mortality.
The Metoprolol in Dilated Cardiomyopathy Trial was the
first large scale placebo controlled wrial that tested the
effects of f—blockade on mortality although it should be
noted that it had a predefined combined endpoint with
fatal (all-cause mortality) and non-fatal components (clini-
cal deterioration to a point at which cardiac transplanta-
tion would normally be offered as a treatment option).
The study showed no difference in all-cause mortality be-
tween the groups (23 vs |9, metoprolol vs placebo treated
groups respectively). The authors argued that because
the patients were on optimum therapy (including angi-
otensin converting enzyme inhibitors) on entry into the
trial, there had been too few deaths for the trial to detect
an effect. They also argued that because the trial design
was such that patients with the highest risk of death were
placed on a waiting list for heart transplantation and there-
fore patients who were transplanted would otherwise have
died. This latter possibility is supported by the finding of a
significant difference in favour of metoprolel in the com-
bined overall endpoint of death or transplantation (25 vs
38, metoprolol vs placebo respectively, p=0.06, Fig [). In
the recently published CIBIS trial (28), the main endpoint
was mortality and the results showed a 20% risk reduc-
tion with bisoprolol {67 patients died on placebe, 53 on
bisoprolol; relative risk, 0.80) but this observed reduction
did not reach statistical significance (p=0.22) (Fig 2). No



significant difference was also observed in sudden death
rate (17 on placebo, {5 on bisoprolol) or death related to
documented ventricular tachycardia or fibrillation (7 on
placebo, 4 on bisoprolol).

Despite the absence of significant benefit in mortality for
the entire populaticon in the CIBIS trial, subgroup analysis
according to the eticlogy of CHF was of interest. Among
303 patients with a history of myocardial infarction, {9%
died on placebo compared with 21% on bisoprolol
{p=0.55). However, among 338 patients without a his-
tory of myocardial infarction, 22.5% died on placebo and
12% died on bisoprolol (p=0.01). There is no clear ex-
planation for this differential effect since it might be an-
ticipated that [I-blockade would confer cardiac protec-
tion in ischaemic patients. After myocardial infarction,
3-blockade therapy has largely proven to be beneficial
with 2 20% to 25% reduction in |-year mertality and in
nonfatal myocardial reinfarction rate (36,37).1n additan,
benefit appears to be greater in high risk patients with a
history of compensated or mild congestive heart failure
before randomization (38,39). However, it must be em-
phasized that this subgroup analysis of the CIBIS trial
should be interpreted with some caution as no stratifi-
cation based on etiology of CHF was performed at
randomization: which would exclude valid separate analy-
sis according to these subgroupings. Therefore these
results of subgroup analysis can be considered only sug-
gestive, and differential results of bisoprelol efficacy ac-
cording to etiology must await formal studies,

Four moderately large randomized, placebo-controiled,
US trials {29) with carvedilol, designed to look at symp-
tomatic and other non-fatal endpoints, aiso prospec-
tively reported mortality, for safety reasons, to a com-
mon Data and Safety Monitoring Boad {(DSMB). The
DSMB recommended early termination of this pro-
gramme of carvedilol trials (after a median follow-up of
only 6.5 months) based on the finding of a significant
65% relative reduction in death in the active therapy
group compared to the placebo group - placebo group
mortality 7.8% and carvedilol group mortality 3.2% af-
ter a median follow-up of 6.5 months (P<0.001 ) (30).
Four meta-analyses, (40,43) published before these re-
sults became available supported a benefit of bete
blackers on left-ventricutar function, symptoms and
hospitalization but not total mortality (unless cardiac
transplantat was equated with death). An updated
metaanalyses (44), following the publication of the US
triats and a less favourable Australian-New Zealand study,
supports a reduction in total mortality, although this
new overview is necessarily biased by the relatively large
size of the carvedilol trials compared to previous bete-
blocker trials. Three further large, placebo-controlled
mortality trials with beta-biockers (bucindifel, bisoprolol
and metaproifol} are still underway, as is a trial compar-
ing cantedilol to metoproicl.
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Metoprolel in Dilated Cardiomyopathy Triai:
Kaplan-Maier Time-To-First-Event Piots for the Primary End Point
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Figure 1. Metoproio! in Dilated Cardiomyopathy Trial.
Likelihood of reaching the primary endpoint of death
or need for heart transplantation. 21| patients were
followed forl2 months and 178 for {8 menths. 38 pa-
tients in the placedbo group reached a primary endpoint
compared with 25 in the metoprolol, representing a
risk reduction of 34% (p=0.058).

With permission from Waagstein et al. (25)

Cardiac insufficiency Bisoprolol Study {CIBIS):
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Figure 2. CIBIS Trial. Survival curves (Kaplan-Meier) in
641 CIBIS patients: 67 patients died receiving placebo,
and 53 died receiving bisoprolol. Risk reduction on
bisoprolol: 0.80 (95% confidence intervat + 0.65 - 1.15).
With permission from the CIBIS Investigators (28)

What are the likely mechanisms for the
beneficial effects of f—blockers in CHF?

The mechanisms for the positive impact of B-blockers
in CHF are not clear and a number of hypotheses have
been proposed. Some investigators have proposed that
protection from catecholamine toxicity may be one
mechanism for the improvement in left ventricular func-
tion. As alluded to earlier; studies in animal models using
intact hearts and cell cultures,as well as clinical observa-
tions in patients with cardiomyopathy due to pheochro-
mocytoma have confirmed the adverse impact of high
levels of catecholamines on the heart (11-13). Several
mechanisms could be involved in catecholamine medi-
ated cardiotoxicity including intracellular calcium accu-
mulation (45) and generation of free radicals by catecho-
iamine metabolites such as adrenchrome (46). In CHE
catecholamines may also mediate their adverse effects
by increasing metabolic demand on an already energy
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starved myocardium. Catecholamines may also com-
promise coronary blood flow by shortening diastole
and by causing vasoconstriction. With respect to the
iatter, it is now recognised that successful
revascularisation is capable of causing marked improve-
ment in some patients with depressed ventricular func-
tion due to stunned or hibernating myocardium. it is
possible that f-blocker induced alteration of supply/
demand imbalance can mediate similar recovery in
patients with CHE —blockers might also improve
contractility in patients with abnormally prolonged
mechanical restitution by siowing heart rate and
thereby allowing systole to oceur in the more advan-
tageous plateau portion of the restitution curve (47},
The observation that only proionged therapy
(>4weels) with B-blockers can produce haemody-
namic and clinical improvement suggests that the del-
eterious effect of catecholamines is reversible and that
long periods of protection from the actions of endog-
enous catecholamines are required for the recovery
of cardiac function.

Because the defectin contractile function seen in CHF
may be caused, in part, by a deficiency of intraceliular
cyclic AMP which is related to a loss of myocardial B-
receptors, some workers have suggested that B-
blockers might be effective in CHF because they in-
crease the density (upregulate) of B-receptors and thus
sensitize the heart to the positive inotropic and
lusitropic (refaxant) actions of endogenous
catecholamines (48). This hypothesis, however, fails to
explain a number of observations. Firstly, although B—
blockers increase the density of B-receptors, they
would at the same time block these receptors from
the effects of endogenous catecholamines, and thus
prevent any favourable haemodynamic effect of en-
dogenous sympathetic stimuli might exert on the
upregulated receptors. Second, B-receptor
upregulation occurs rapidly (within hours or days) af-
ter the institution of treatment with —blockers, but
the beneficial haemoadynamic effect of B—blockers are
delayed {for several months). Thirdly, in patients with
idiopathic dilated cardiomyopathy, there is no corre-
lation between the degree of improvement in ejec-
tion fraction and the changes in receptors (49). Fi-
naliy an anti-ischaemic and anti-arrhythmic effect of
B~blocker might be important in the prevention of
sudden death in CHF. However, no effect on sudden
death has so far been observed in all the triais of -
blockers in CHF except in subgroup analysis of the
post-infarction trials of the BHAT trial and the Nor-
wegian Timolol study when the greatest reduction in
cardiac mortality was among patients with evidence
of CHFE In particular, in the BHAT study, there was a
striking 47% reduction in the incidence of sudden death
in this high-risk cohort compared with only 2 (3%
reduction in patients without a history of CHF.
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Are [3-blockers useful in all types of CHF?

Most of the early trials were confined to the relatively
uncommon condition of idiopathic dilated cardiomy-
opathy but more recently [i-blockers have been evalu-
ated in patients with CHF secondary to other causes
including coronary artery disease. It has been suggested
that [i-bloclkers may be less beneficial in CHF associ-
ated with coronary artery disease than in patients with
idiopathic cardiomyopathy (18,22,28). Several reasons
have been proposed. Firstly,it has been argued that the
chronicity of coronary artery disease and the relatively
large areas of fibrosis that may be associated with pre-
vious myocardial infarction may prevent any marked
increases in ejection fraction. Biopsy data from studies
of idiopathic cardiomyopathy suggest that the extent
and type of fibrosis predicts the "likelihood of increased
ejection fraction with B~blocker therapy” (50). Some
data (51) suggest that alteratior of the inhibitory G
proteins may differ in failing hearts with ischaemia ver-
sus idiopathic dilated cardiomyopathy. This difference
has some functionat relevance to inatropic responsive-
ness to endogenous catechelamines. Conceivably, it may
influence the response to B-adrenergic blockade as well,
There is some support for this from the subgroup analy-
sis in the CIBIS trial which suggest an enhanced action
on bisoprolol in patients without ischaemia, in the ab-
sence of a history of myocardial infarction or in pa-
tients with an idiopathic dilated cardiomyopathy (28).
However, as discussed earlier, caution should be exer-
cised when interpreting this data from the CIBIS trial
since no stratification based on etiology was performed
at randomization. Besides, Fisher et al. (27) recently re-
ported a definite symptomatic and functional improve-
ment in patients with CHF secondary to coronary ar-
tery disease with a mean increase in ejection fraction
of 4% and 10 (20%) of 38 patients had improvement in
ejection fraction of greater than 8%.

It is aiso not clear what stage of CHF P-blockers
should be used in. Since CHF show different patho-
physiclogic changes at various stages in its evolution,
it could be unrealistic to accept a single agent or class
of agents as effective throughout the natural history
of the disorder. It could be argued that —blockade
may be unnecessary in early CHF where there is no
or minimal activation of the sympathetic nervous sys-
tem. There have been no trials of f-blockers in early
CHF. Most of the trials have been in symptomatic
patients. In the Metoprolol in Dilated Cardiomyopa-
thy Trial, eligible patients had symptomatic CHF with
ejection fractions less than 40%. Another requirement
wag that patients had achieved a state of compensated
CHF by means of conventional CHF treatment which
included digitalis, diuretics, angiotensin converting en-
zyme inhibitors and nitrates. Eighty two percent of
the placebo and 78% of the metoprolol treated pa-



tients were on an angiotensin converting enzyme in-
hibitor and improvement in myocardial function was
not affected by concomitant treatment with an angi-
otensin converting enzyme inhibitor and the authors
suggested that the 2 types of drugs produced improve-
ment by different mechanisms.

How safe are [3—blockers and should -
blockers be recommended for routine use?

There is no doubt that some patients remain very in-
tolerant to these drugs. Even with cautious dosing, some
patients who had participated in these trials have to be
withdrawn because of worsening CHF, bradycardia or
hypotension. It is difficult to glean from the published
results the incidence of acute intolerance, it may range
from 0%-30%. Intolerance may occur even with small
initial doses in approximately 10% to |5% of patients
(29). Das Gupra et zl. (18) reported a 29% incidence of
intolerance to a single 12.5 mg dose of carvedilol. in
the Metoprolol in Dilated Cardiomyopathy Trrial, about
5% of the original eligible patient group were intolerant
of the smaliest dose and had to be excluded. ltis also
unclear whether patients with decompensated or se-
vere CHF are liable to be intolerant since some of these
seem to tolerate J-blockade without problems and one
group has even reported the successful use of low-dose
metoprolol on patients with end stage CHF requiring
inotropic support (52). in the US carvedilol trial, 7.8%
of the placebo group and 5.7% of the carvedilol group
discontinued the study medication because of adverse
reactions. Since there is some difficulty in identifying
patients that may become intolerant to f~blockers and
the evidence to date have yet to show an impact on
mortality,it could be argued that the avaitable data does
not justify the widespread use of 8—blockers in all pa-
tients with CHF. The experience with other agents in
CHE such as xarnoterol (53) and milirinone (54) which
produce favorable short-term haemodynamic and clini-
cal effects but actually increase mortality in the long
termindicates the importance of mortality data in the
consideration of general treatment recommendation.
But are there any CHF patients which might be cansid-
ered suitable for a therapeutic trial of B—blockade. it
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could be argued that a carefully selected group of pa-
tients who remain symptomatic despite being on maxi-
mal therapy may benefit from this novel approach.
Clearly, treatment must be started at an extremely low
dose. A useful description of how to use beta-blockers
in heart failure is given in the recent European Society
Guidelines on the treatment of heart failure (55) as
shown in Table 2.

Conclusion

Thus, the role for modulation of B-adrenergic nervous
system in CHF has been encouraging with reports of
improvements in symptoms, left ventricular function and
functional capacity. To date, trials of f~blockers in CHF
have yet to show an effect on mortality, although in an
analyses of a combination of trials of carvidelol suggest
that it may have a benefit. The exact mechanisms by
which benefit may be mediated are still to be deter
mined. Besides this, there are still a number of unan-
swered questions. Exactly which patient population may
derive the most benefit remains unclear. What stage of
CHF may benefit from J—blockers! How long should
we treat these patients with a 3—blocker? Which -
blocker should we use! Most of the early studies have
used metoprolel. More recently, attention has switched
to the newer generation of fi-blockers with vasodilating
properties such as bucindeolol. These agents have been
developed in the hope that they might be less likely to
precipitate acute haemodynamic deterioration than
conventional B-blockers. It has alse been argued that
since B, selective biockers, such as metoprolol, do not
biock the [3, receptor there is still the potential for
catecholamine stimulated myocardial B, receptors to
result in arrhythmias and sudden death. Furthermore,
metoprolol does not block presynaptic B, receptors
and therefore does not reduce plasma norepinephrine
(56) which is an important prognostic marker in CHFE
The 3, B, receptor antagonist bucindolol has been
shown to reduce plasma norepinephrine (26) and it has
mild vasodilator properties which may be the reason
why this drug appears to be better tolerated than
propanclol in CHF (17, 22). This is the rationale for

Table 2. Initiating dose, target dose and titration scheme of bet-blocking agents in placebo-controlled large trials

Beta-blocker First Dose Titration scheme total dose (mg) Target total
{mg) daily dose (mg)

Metoprolol 5 Wkl Wi2  Wk3 Wik4 WKS  Wké W7 100-150

(MCD trial) (25) [0 I5 30 50 75 100 150

Bisoprolal [.25 Wil Wk2  Wk3  Wk4-7  WK8-I Wki2-5 Y

(CIBiS) (28) 125 25 3.75 5 7.5 10

Carvedilol 3.125 Wik WK2 Wid Wk4  WKE Wké  WK7 50

{US trial) (30) 6.26 2.5 25 50
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selection of bucindolol in the NHLB/VA Cooperative
study, Beta Blocker Evaluation of Survival Trial (BEST).
This trial along with several large scale controlled trials
are already in progress to assess the long term safety
and efficacy of B—blockers in CHF and, most important
of all, their impact on survival. Until these large trials
are completed, the use of f—blockers remains a prom-
ising but as yet unestablished form of treatment for
CHE
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