
THENATIONALMEDICALJOURNALOF INDIA VOL. 12, NO.5, 1999

Selected Summaries

225

Selective beta-blockers and mortality from
heart failure

CIBIS-II Investigators and Committees: 274 hospitals in 18
countries in Europe: The cardiac insufficiency bisoprolol study II
(CIBIS II): A randomized trial. Lancet 1999;353:9-13.

SUMMARY
This was a multicentre, double-blind, randomized placebo-con-
trolled trial conducted in 274 hospitals in 18 countries in Europe. A
total of 2647 patients with congestive heart failure of different
aetiologies (in functional class III and IV) were enrolled and evalu-
ated for the efficacy of bisoprolol, a beta-l selective adrenoceptor
blocker in decreasing all-cause mortality. These patients had a left
ventricular ejection fraction of <35% and were on standard therapy
with diuretics and angiotensin-converting enzyme inhibitors. The
patients were randomly allotted bisoprolol 1.25 mg (n=1327) or
placebo (n=1320) and were followed up for a mean of 1.3 years.
Bisoprolol was progressively increased (in the study arm) to a
maximum of 10mg per day (reached in 564 patients). The baseline
characteristics in the two groups were similar. The trial was termi-
nated prematurely as the all-cause mortality was significantly lower
in the bisoprolol group; 156 patients (11.8%) died in the bisoprolol
group compared to 228 (17.3%) in the placebo group (p<O.OOOl).
The estimated annual mortality rate was 8.8% in the treatment group
and 13.2%in the placebo group. On subgroup analysis, mortality and
hospital admissions were not significantly different in any subgroup
aetiology of heart failure or class of disease severity. There was a
significant reduction in cardiovascular deaths as well as sudden
deaths [48 (3.6%) v. 83 (6.3%) in the bisoprolol and placebo arms,
respectively, difference of 42%, p=O.OOII].There was a significant
reduction in admissions for heart failure (12% v. 18%, p<O.OOOI),
ventricular tachycardia and ventricular fibrillation (6 v. 20 patients,
p=0.006) and for hypotension (3 v. 11 patients, p=0.03) in the
bisoprolol arm.

COMMENTS
For over two decades, beta-adrenergic blocking agents have been
used for the treatment of congestive heart failure (CHF). These
drugs have been shown to improve the left ventricular ejection
fraction, symptoms and morbidity indices. 1-3 The CIBIS II trial is
a landmark clinical trial which has found a survival benefit using
selective beta-blockers in patients with stable heart failure. How-
ever, despite this evidence, physicians are reluctant to start beta-
blockers in patients with CHF even though the cumulative expe-
rience with these drugs in CHF (more than 6000 patients in
randomized trials) approaches that of ACE inhibitors in symp-
tomatic heart failure patients.

An earlier study' by these investigators had shown a non-
significant trend towards a 20% lower mortality in the bisoprolol
group and 30% fewer hospital admissions for worsening heart
failure. A subgroup analysis had suggested a lower mortality in
non-ischaemic dilated cardiomyopathy and, surprisingly, no ef-
fect in heart failure secondary to coronary artery disease. In this
study, however, on subgroup analysis, the benefit was unrelated
to the cause of heart failure. The United States Heart Failure Study

Group had also shown a 65% reduction in the risk of death with
the use of carvedilol (7.8% mortality in the placebo arm and 3.2%
in the carvedilol group). A meta-analysis of 17 randomized trials
involving 3039 patients had also suggested that the reduction in
all-cause mortality was unrelated to the aetiology of heart failure. 5

Diverse mechanisms are likely to produce this benefit. The
cardiac sympathetic nerves are preferentially activated in heart
failure," The resultant increase in cardiac norepinephrine levels
leads to adverse myocardial remodelling, cell loss by necrosis or
apoptosis and alterations in gene expression leading to myocar-
dial dysfunction.' The preferential activation of the cardiac sym-
pathetic outflow has also been linked to the occurrence of ven-
tricular arrhythmias. 8 Beta-blocker therapy thus has much to offer
to the patient in CHF.

This study has shown that the greatest benefit in mortality was
due to a 42% lower rate of sudden deaths in patients on bisoprolol,
suggesting that the predominant benefit was obtained by the
antiarrhythmic mechanisms rather than by specific effects on
myocardial function. If this is true, then non-selective beta-
blockers such as carvedilol are likely to show a greater survival
benefit as beta-2 receptors are involved in the genesis of lethal
ventricular arrhythmias. This issue is being prospectively eva-
luated in the ongoing Carvedilol or Metoprolol European Trial
(COMET).

In spite of a lot of basic and clinical research, there are a
number oflacunae in the available information on the use of beta-
blockers in heart failure. The CIBIS-II trial enrolled patients were
mainly class III. They did not enroll many class IV patients.
Therefore, it is not clear whether beta-blockers will benefit
patients in class IV. We also do not have convincing evidence of
benefit in patients who are asymptomatic but have heart failure or
those in heart failure with recent myocardial infarction or in those
with diastolic dysfunction. Current studies have included patients
below 80 years of age, and there is little data on older patients.
Many of these issues are being dealt with in ongoing trials.

The other unresolved issue is the choice of beta-blocker.
CIBIS-II and preliminary data from the Metoprolol CR/XL Ran-
domized Intervention Trial in Heart Failure (MERIT-HF) show
that older-generation beta-I selective agents can produce a sub-
stantial benefit. Newer agents such as carvedilol, which have an
additional vasodilating action, have recently been shown to
reduce mortality in heart failure."

So, what is the recommendation for a general physician? Beta-
blockers (carvedilol or bisoprolol) should be used to treat all
stable patients with mild-to-moderate heart failure. The initial
dose should be very small and should be gradually stepped up to
the maximum tolerated dose (10 mg ofbisoprolol or 50-100 mg
of carvedilol).
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SUMMARY
The paper describes the validity of the Integrated Management of
Childhood Illness (lMCI) guidelines for identifying young infants
and children requiring referral to hospital in an area of low malaria
prevalence. The objective was to suggest changes in the guidelines
which would improve the validity. A total of 234 young infants (aged
1week to 2 months) and 668 children (aged 2 months to 5 years) were
sampled from the patients attending the outpatient department and
emergency of the Dhaka Shishu Hospital in Dhaka, Bangladesh. The
study was conducted from September 1994 to February 1995. All
children in the eligible age group were included. In order to increase
the chance of including severely ill patients, children with fever
(rectal temperature of>38 °C) were enrolled. This was referred to as
the enriched sample.

Another sampling survey was also conducted on a different day
each week, using a standardized data collection form. The purpose of
this sampling survey was to compare the validity of the guidelines on
a random sample of children with the enriched sample. Two experi-
enced paediatricians evaluated the enrolled patients using a standard-
ized history and physical examination form covering the signs
included in the lMCI guidelines. A computer programme used the
data collected by the paediatricians to generate IMCI diagnoses and
referral decisions. The paediatricians independently made a provi-
sional diagnosis and judged whether each patient needed hospital
admission. The need for referral by IMCI guidelines was compared
with the paediatrician's judgement of the need for hospital admis-
sion. Using the paediatrician's assessment for need for admission as
gold standard, the sensitivity and specificity of the current and
modified guidelines were calculated.

The lMCI's sensitivity for a paediatrician in favour of hospital
admission was 84% (95% CI:75-90) for young infants and 86%
(95% CI:81-90) for children; and the specificity was 54% (95%
CI:45-63) and 64% (95% CI:59-69), respectively. The need for
admission in the enriched sample was 45% in young infants, whereas
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only 37% of the young infants from the random sample were
admitted. The positive predictive value (PPV), which is dependent
on the prevalence of the condition, therefore decreased from 60% in
the enriched sample to 51% in the random sample. Similarly, in the
case of children, the PPV of the enriched sample was 55% and that
ofthe random sample fell t047%. More than one-fourth in each group
had a provisional diagnosis of pneumonia. Potential modifications
were made by including intercostal or suprasternal retractions to
accompany lower chest wall indrawing. The IMCI's specificity
increased to 69% and 74% in young infants and children, respec-
tively, without lowering the sensitivity, by modifying the respiratory
sign calling for referral. As the IMCI guidelines are designed to be
used at the first level of care, one expects that the need for admission
will be low as compared to the hospital setting, where children who
are more sick are brought. The admission rate for a first-level facility
is estimated to be only 10%; accordingly, the PPV of the current
guidelines reduced to 16% in young infants and 21% in children. A
low PPV indicates that there may be a wastage of resources in trying
to identify a large number of children who may not need referral at
all. However, such a conclusion cannot be made as this study was
conducted in a hospital setting, whereas the IMCI guidelines are
meant to be used in the field setting.

COMMENT
The IMCI guidelines were formulated in 1995 following an
observation that a combination of childhood illnesses (pneumo-
nia, diarrhoea, malaria, measles and malnutrition) were respon-
sible for more than 70% of the mortality in children under five
years of age.' The guidelines were developed based on the expert
clinical opinion of experienced physicians and six research study
results. The guidelines used in this study in Bangladesh were the
final version, prepared after a series of studies and modifications.

This study showed that the majority of cases had a provisional
diagnosis of pneumonia. This is due to the study being conducted
in the winter months when pneumonia is more common. If the
study had been conducted over a period of one year, the distribu-
tion of the types of patients might have been different. The
advantages of this hospital-based study are that one expects to get
patients who are more sick as they are usually brought to a
hospital. However, the disadvantage is that the study sample is not
representative of the children to whom the guidelines will be
finally applied.

In this study, the specificity of the guidelines is very low as
compared to that observed in the previous studies conducted in
Gambia, Kenya, Ethiopia and Uganda, where the specificity
ranged from 93% to 99%.2 However, since the guidelines are
meant to identify children who may need hospitalization, one can


