
Recent clinical data regarding the use of
â blockers in heart failure: focus on CIBIS II
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From studies which first started in Sweden
many years ago, the evidence for the beneficial
role of â blockers in the management of heart
failure is now very substantial. We have consid-
erable data from the meta-analyses of many
small trials and from the second cardiac insuf-
ficiency bisoprolol study (CIBIS II).1–3 The
modern era of large randomised control trials
involving â blockers really started with the US
carvedilol heart failure study, in which a very
substantial reduction in mortality (which was
not the primary aim of the study programme)
and morbidity was shown with carvedilol.4

Another study with carvedilol was the smaller
Australia–New Zealand heart failure research
group trial of around 300 patients following
myocardial infarction.5 This showed a reduc-
tion in a composite end point of hospitalisa-
tions but focused on one aspect—the eVect on
left ventricular function—which suggested that
it was improved by carvedilol. This eVect has
now become an important feature of â blocker
treatment.

CIBIS II trial
The CIBIS II trial was based on the first CIBIS
study, which showed a non-significant 20%
reduction in mortality but a significant reduc-
tion in hospital admissions as a result of wors-
ening heart failure.6 7 CIBIS II was a much
larger trial, comprising a total of 2647 patients.
It was the first of the very large trials with suf-
ficient power to address all cause mortality as
the primary end point. The trial was stopped
prematurely because there was a highly signifi-
cant diVerence in mortality in favour of
bisoprolol.

The primary end point in this trial was all
cause mortality, while the secondary end
points were cardiovascular mortality, hospital
admissions, and permanent withdrawal from
treatment

The patients who went into the CIBIS II trial
were stable and receiving angiotensin convert-
ing enzyme (ACE) inhibitors and diuretics.
They were not hospital inpatients but were
recruited from the outpatient clinic. The crite-
ria were that patients should be stable with no
change of treatment for a minimum period of
two weeks. The trial inclusion criteria may
prove helpful in defining who might be eligible
for â blocker treatment. Certainly patients
admitted for stabilising would not be deemed
suitable. Recruitment was extended up to the
age of 80 years but there were also some very
young patients. All patients were required to
have left ventricular systolic dysfunction.

There were not very many exclusion criteria.
Disallowed concomitant medications were â
blockers, calcium channel blockers, and ino-

tropes, with the exception of digitalis. Amio-
darone was permitted on the grounds that
there are now a large number of trials of amio-
darone in heart failure which suggest benefit.8

It is postulated that benefit is derived from
concomitant â blocker treatment.9

PATIENT CHARACTERISTICS

Patients were relatively young, with an average
age of 61 years, and mostly male. The great
majority had New York Heart Association
(NYHA) class III heart failure with a substan-
tially reduced ejection fraction of < 35%.
Ischaemic heart disease was by far the most
common shared characteristic. To have docu-
mented ischaemic heart disease, it was neces-
sary to prove evidence of myocardial infarction
by common definition, or to have undergone
coronary angiography. To have documented
dilated cardiomyopathy, left ventricular systolic
dysfunction had to be evident but with normal
coronary arteries at angiography.

The percentage of patients recruited to
CIBIS II with dilated cardiomyopathy (12%)
was relatively small in comparison to the first
CIBIS trial, where the apparent rate of cardio-
myopathy was nearly a third. In the earlier trial,
however, coronary angiography had not been a
prerequisite for a diagnosis of cardiomyopathy
and a number of patients remained undefined;
they probably had ischaemic heart disease but
their condition had not been investigated.

CIBIS II was a European trial with the
greatest percentage of patients (30%) coming
from Russia, and a further significant pro-
portion originating from Poland (11.6%).
There were concerns expressed regarding
whether these patients were typical of those
from western Europe as a whole. However, it
appeared all patients were receiving ACE
inhibitors so there were no reasons to believe
they were treated diVerently from elsewhere in
Europe. Although standard treatment was one
of the inclusion criteria, eastern European
patients had not been prescribed drugs solely
for the purposes of entry to CIBIS II but had
been on them for some time. The dosages of
captopril and enalapril were relatively small but
were typical of dosages commonly prescribed
in both western and eastern Europe. The most
common dose of bisoprolol during titration
and the follow up phase was 10 mg; 50–60% of
patients went on to the highest dose and only
relatively small numbers of patients received
the lower doses (range 1.25–10 mg once daily).

RESULTS

A substantial reduction in all cause mortality
was seen in the bisoprolol treated patients.
Mortality was 17.3% in patients receiving
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placebo compared with 11.8% in the bisopro-
lol treated patients (table 1). Looking at the
survival curves, this translates into an annual
mortality rate of 13.2% in the placebo group
versus 8.8% in the bisoprolol group over an
average follow up of 1.3 years (p < 0.0001) (fig
1). The NYHA class in these patients was
intended to be III and IV. While mortality was
reasonably high among this group of patients,
the number of deaths was not as high as might
have been expected for patients in class III and
IV. Of the secondary end points, there was a
substantial reduction in cardiovascular mor-
tality (table 2). Hospital admissions were
reduced by 20% in the bisoprolol treated
patients compared with placebo, while prema-
ture treatment withdrawals were the same for
both groups of patients—about 15% of the
total—so treatment appeared to be reasonably
well tolerated.

With regard to the causes of death, sudden
deaths (defined as death within an hour
without preceding symptoms) were very sig-
nificantly reduced by 44% (p = 0.001). There
was also a trend to reduction in pump failure
deaths, a condition which was very strictly
defined by the critical end points committee.
Various other causes of death were classified,
including unknown causes (although these
were almost certainly also cardiovascular)
which were more than halved in the bisoprolol
treated group.

Hospital admissions were reduced for all
causes but the 36% reduction in admissions for
heart failure was particularly striking. There

was also a notable reduction in important ven-
tricular arrhythmias. Bradycardia was slightly
more common in the bisoprolol treated pa-
tients, while hypotension (as a reason for
admission) was more common in the patients
on placebo.

One of the interesting findings was that hos-
pitalisations for stroke appeared to occur less
with placebo than with bisoprolol. No ad-
equate explanation could be found to explain
this finding, although patients on bisoprolol
with stroke had more risk factors for stroke
than patients on placebo. However the num-
bers are very small and it would be diYcult to
draw firm conclusions from them.

MERIT-HF
Another recent large â blocker study is the
metoprolol CR/XL randomised intervention
trial in heart failure (MERIT-HF).10 11 This is a
study of metoprolol in patients with depressed
ejection fraction and symptoms of heart
failure. Nearly 4000 patients were recruited
from Europe and North America. The majority
were recruited in Europe, again with many
from eastern Europe, and 27% were recruited
in the US. The age range of patients was simi-
lar to that of CIBIS II, comprising mostly men
with NYHA class II and III heart failure and a
small number of class IV patients. The average
ejection fraction in MERIT patients, including
a larger number of class II patients, was similar
to CIBIS II. The heart failure of the majority
had an ischaemic cause with about one third
having a non-ischaemic origin.

There were 145 deaths in the metoprolol
group and 217 in the placebo group, translat-
ing into a 34% risk reduction for â blocker
treatment, which started appearing fairly soon
after recruitment, as was also found in CIBIS
II. The 41% risk reduction for sudden death
was also very similar. It is evident from
observations of the proportion of sudden
deaths that these occur more frequently where
heart failure is least severe— that is, in patients
with NYHA class II heart failure. This finding
accords with epidemiological studies of mor-
tality in patients with heart failure and is com-
parable to the CIBIS II data.

Conclusions
In summary, these trials tell us that â blocker
treatment in patients with CHF results in sub-
stantial reductions in mortality and improve-
ments in left ventricular function. All cause
mortality is reduced by around one third, in
large part because of the reduction in sudden
deaths. Death from heart failure in MERIT is
probably halved by â blocker treatment and
there is a similar trend evident in the CIBIS II
data. No data are as yet available from MERIT
on hospitalisations but in CIBIS II hospitalisa-
tions were substantially reduced, particularly
those for heart failure, which were reduced by
over a third. Data from over 6000 patients have
shown us that patients with NYHA class II, III,
and IV heart failure, as defined in the protocol,
tolerate â blockers well.

Patients who were included in the trials were
stable, attending the outpatient clinic, and were

Table 1 CIBIS II: primary end points

Primary end point
Placebo
(n = 1320)

Bisoprolol
(n = 1327)

Hazard ratio
(95% CI) p Value

All cause mortality 228 (17%) 156 (12%) 0.66 (0.54 to 0.81) < 0.0001

Numbers refer to patients who presented at least once with given events.
CI, confidence interval.
Reproduced from reference 7, with permission of The Lancet Ltd.

Figure 1 Survival curves from CIBIS II: all cause
mortality. Annual mortality—bisoprolol 8.8%, placebo
13.2%; average follow up 1.3 years. Reproduced from
reference 7, with permission of The Lancet Ltd.
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Table 2 CIBIS II: secondary end points

Secondary end points
Placebo
(n = 1320)

Bisoprolol
(n = 1327)

Hazard ratio
(95% CI) p Value

All cause hospital admissions 513 (39%) 440 (33%) 0.80 (0.71 to 0.91) 0.0006
All cardiovascular deaths 161 (12%) 119 (9%) 0.71 (0.56 to 0.90) 0.0049
Combined end point 463 (35%) 388 (29%) 0.79 (0.69 to 0.90) 0.0004
Permament treatment

withdrawals 192 (15%) 194 (15%) 1.00 (0.82 to 1.22) 0.98

Numbers refer to patients who presented at least once with given events. For hospital admissions,
numbers refer to patients admitted at least once with any cause.
Reproduced from reference 7, with permission of The Lancet Ltd.

CIBIS II IV3

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

H
eart: first published as 10.1136/hrt.82.2008.iv2 on 1 D

ecem
ber 1999. D

ow
nloaded from

 

http://heart.bmj.com/


not on the ward being treated for heart failure.
They were ambulatory and receiving standard
heart failure treatment with loop diuretics and
ACE inhibitors. Over half the patients in CIBIS
II and MERIT were also taking digoxin.
Patients studied so far have been relatively
young; this was also the case in the ACE
inhibitor trials of patients with systolic dysfunc-
tion. In a recent study at the Glasgow Western
Infirmary, patients with heart failure admitted
to the emergency system had an average age of
78 years. So although the typical age group is
under represented in the data, there were some
patients up to 80 years of age included in both
CIBIS II and MERIT.

Whether we are justified in treating very eld-
erly patients with â blockers is, as yet, not
absolutely clear. However, if patients are in
other respects similar to those in CIBIS II,
there is no apparent reason why they should
not also be started on treatment, providing sys-
tems are in place to ensure safety.

The most robust results were seen in patients
with moderate heart failure and in those with
ischaemic heart disease. However, certainly in
MERIT where there is a non-ischaemic cause,
and also in CIBIS II where some of the causes
were unknown, a large number of patients
would also have ischaemic heart disease.
Recent results show remarkable similarities.

â BLOCKERS FOR CHF IN THE COMMUNITY

A diVerent system is needed in order to imple-
ment â blocker treatment for patients with
moderate heart failure in the community. We
would probably recommend that patients are
initiated on treatment and followed up with at
least some element of specialist supervision,
and achieving this is going to be important.
This does not necessarily mean that patients
must always be under the care of specialists,
but there needs to be an element of the special-
ist system in primary care. This may, for exam-
ple, be provided by the use of liaison heart fail-
ure nurses to bridge the interface between
hospital clinic and community.

Transferring trial results into clinical prac-
tice will require a re-evaluation of how we
manage heart failure. It is important to
complete the evidence based spectrum of ben-
efit. For this we need more data from the
elderly and from those with very severe forms
of heart failure. This issue is being addressed in

part by COPERNICUS (carvedilol prospec-
tive randomised cumulative survival trial), a
study of carvedilol in patients with severe heart
failure.12 There are also trials in progress
involving patients with heart failure and left
ventricular dysfunction after myocardial infarc-
tion.

The â blocker evaluation survival trial
(BEST) is the study of bucindolol in patients
with heart failure.13 The entry criteria seem to
be very similar to CIBIS II, in that the patients
have NYHA class III and IV heart failure.
However, this trial has recently been stopped
because of an absence of significant survival
advantage in the bucindolol treatment group.
The issue of treating patients in the community
is important because there are many with the
substrates for heart failure who might also
respond well to â blocker treatment. However,
we cannot yet assume this and the area needs to
be researched further before treatment is
widely used.
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