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The pharmacoeconomics of heart failure are
relatively easy to analyse for two reasons. Firstly,
suYcient data on resource utilisation, such as
hospital bed days or drug consumption, are
available; net patient costs are easily identifiable
and measurable in monetary terms. Secondly,
the outcome, in terms of mortality, morbidity,
and lost quality of life, is also straightforward to
measure owing to a number of large clinical
trials which have been performed in patients
with heart failure. Despite this, however, very
few pharmacoeconomic evaluations of â block-
ers in heart failure have been carried out.

The treatment costs of heart failure are rela-
tively high. It has been estimated that in west-
ern industrialised countries, between 1–2% of
total annual health care expenditure is related
to the care of patients with heart failure.1 In the
US patients with heart failure have been said to
account for 1.5% of health care expenditure,
while in France the figure is quoted as being as
high as 1.9%.2 3 In the UK and the Nether-
lands, the equivalent percentages are 1.2% and
about 1%, respectively.4 5 These figures, how-
ever, have been calculated from data that are up
to 10 years old (table 1).

In heart failure, costs are driven mainly by
hospital admission charges and are relatively
constant between health care systems as a pro-
portion, representing 67–75% of the total cost
of treating a patient.4 There is also a positive
correlation between the cost of heart failure
treatment for a particular individual and the
severity of their disease. The relation is
non-linear and rises almost exponentially as the
New York Heart Association (NYHA) class of
heart failure goes up. Looking at the various
figures from publications relating to diVerent
countries it is apparent that costs almost
double with the jump between NYHA class I/II
and III. There is also a major cost diVerential
between treating patients with NYHA class III
and class IV heart failure (table 2).

CIBIS I pharmacoeconomics
Some of the pharmacoeconomic studies which
have been conducted in heart failure are
derived from the first cardiac insuYciency
bisoprolol study (CIBIS I), which involved a

total of 641 patients.6 Although there was a
20% reduction in mortality in the treatment
arm compared to placebo, this was not signifi-
cant. Their was a significant reduction in the
number of hospital admissions in the bisopro-
lol treatment arm, however, and there was also
a significant improvement in functional status
of the treated group.

The results of CIBIS I were used in three
pharmacoeconomic studies, all of which have
been published recently. The first, a French
study by Levi and colleagues, looked at a
number of hospital admissions and medication
costs in each treatment group.7 They based
estimates of the distribution of hospital admis-
sions on critical events and have used direct
costs per diagnosis related group about which
they have additional information in France.
The results of the study show an approximate
FF5000 (US$1000) saving in treatment costs
among patients with a history of myocardial
infarction (fig 1). With regard to the whole
study population, there is the same order of
cost saving of FF4500 ($900) per patient
between the placebo group and the treatment
group. So clearly it is cost eVective to use â
blockers in this patient group.

Table 1 Heart failure and economics: cost of heart failure
in industrialised countries related to total health care costs

Country (year) Cost

Percentage of total
health care
expenditure (%)

US (1989) US$9 billion 1.5
France (1990) FF11.4 billion 1.9
UK (1990-91) £360 million 1.2
Netherlands NLG444 million 1.0

US$1 = £0.63, FF5.00, NLG1.60 (October 1995 exchange
rates).
FF, French francs; NLG, Netherlands guilders; £, pounds ster-
ling.

Table 2 Annual cost of heart failure related to New York
Heart Association (NYHA) class

NYHA
class

Costs

France
(FF)

The Netherlands
(NLG)

Germany
(DM)

Belgium
(‘000 BeF)

I–II 5760 700 2580 32000
III 22126 1200 4428 78000
IV 44300 23000 – 1000000

US$1 = FF5.00, NLG1.60, DM1.42, BeF38 (October 1995
exchange rates).
FF, French francs; NLG, Netherlands guilders; DM, German
deutschmarks; BeF, Belgian francs.

Figure 1 Retrospective health economic analysis of CIBIS
I (France): mean cost per patient (US$1 = FF5).
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The second study analysed the same data
using German medication costs, diVerences in
hospital admissions, average length of stay, and
per diem costs in diVerent hospital categories
in Germany.8 Depending upon the hospital
type, the savings per patient per year from the
statutory health insurance’s perspective lie
between DM68 ($48) and DM862 ($607). So
even in the worst case scenario, treatment
would be at least cost neutral.

In order to analyse the CIBIS I data in UK
pharmacoeconomic terms, we used resource
utilisation data from the medicines monitoring
unit (MEMO) in Dundee.9 Costs were esti-
mated based on medication, diVerence in hos-
pital admissions, and whether treatment oc-
curred in an inpatient or an outpatient setting.

In the CIBIS I study, only information on
hospital admissions was collected in detail. Our
analysis used data collected at MEMO showing
the ratio of inpatient to outpatient care in order
to estimate the missing data for the number of
outpatient visits. The average cost that would
be incurred per outpatient visit is approxi-
mately £250 ($400), whereas the average inpa-
tient stay cost is about £2000 ($3200) (fig 2).

Using these data, the average cost per patient
over the 1.9 year study period was calculated
and showed only a minor diVerence between
the active and placebo groups (fig 3). The
reduction in hospital costs was oVset by
additional costs of bisoprolol so the treatment
emerged as cost neutral. The highest dose of
the drug, 10 mg per day, at full price was used
for calculation purposes.

The limitations of performing these studies
are the lack of reliable cost data for each
individual patient. Improvements in NYHA
class, which were quite prominent in the CIBIS
I study, were not taken into account. It should
also be remembered that this pharmacoeco-
nomic study was retrospective.

The question that must be asked is why the
results in France, Germany, and Britain are so
diVerent. The principal reason for costs being
neutral in the UK versus cost savings made in
France and Germany is because of diVerences
in funding structure and health care manage-
ment. There are also many practice variations
in how frequently and how intensively services
are used. Finally, the cost of many other input
factors is substantially diVerent between the
diVerent countries.

CIBIS II study
Although a full, formal, economic analysis of
CIBIS II data is currently underway, I have
made a few approximate calculations based
upon the information already in the public
domain.10

There are a number of assumptions that have
to be made. Firstly, the data that have been
published for hospitalisation relate to the
number of patients hospitalised over an average
of 1.3 years and not the actual number of hos-
pitalisations; it must be assumed therefore that
each patient admitted was hospitalised just
once. Secondly, the cost of drug treatment
assumes a worst case scenario of all patients
reaching a 10 mg dosage (National Health
Service (NHS) price £9.61 ($15) for 28 days).

There were 73 fewer patients (513 v 440)
hospitalised for any reason in the bisoprolol
group and 73 fewer (232 v 159) for worsening
heart failure (hazard ratio 0.64, 95% CI 0.53 to
0.79). It will be assumed, therefore, that the
reduction in hospital admissions was caused by
reduced heart failure admissions alone and
cost analyses in this respect will be based on
admissions for heart failure alone. In the study
the reduction in patients admitted to hospital
for worsening heart failure was 31.5%.

The average patient on bisoprolol in the
CIBIS II study might be expected to live five
years. It is assumed that annual costs or savings
in the period of the study would be true for all
the remaining years of the patient’s life. Life
expectancy in the carvedilol heart failure trials
programme was 7.62 years under the best sce-
nario, probably reflecting a less severely ill
population than in CIBIS II.

There is one important diVerence between
the results in CIBIS I and CIBIS II, probably
owing to the greater power of CIBIS II—a sig-
nificant reduction in mortality. The estimated
annual mortality rate was 8.8% in the bisopro-
lol group and 13.2% in the placebo group.
Thus, on average a patient receiving bisoprolol
may be expected to gain about an extra 1.5
years of life.

The total annual cost to the NHS from heart
failure, adjusted for inflation, is around £550
million ($873 million). Hospitalisation ac-
counts for 67–75% of the total cost—that is,
£350 million ($555 million). A reduction of
32% in these costs would equate to a saving of
£112 million ($177 million). If, on the other
hand, it is assumed that there are one million
treated heart failure patients in the UK, and
that the average cost of an inpatient stay for
heart failure is £2000 ($3200), the placebo
group admission data suggest total inpatient
treatment costs of £270 million ($430 million).
The equivalent calculation for the bisoprolol
treated group would suggest a total annual cost
of £184 million ($290 million), a saving of £86
million ($135 million).

However, increased survival implies in-
creased cost in terms of hospital admission dur-
ing the extra life years; if average life expectancy
is increased by 1.5 (undiscounted), or around
30%, this eVectively oVsets the saving from a
32% reduction in hospital admissions. The final
cost of increased life expectancy is higher than

Figure 2 MEMO study:
ratio of inpatient versus
outpatient care after
hospital admission.9
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Figure 3 Retrospective health economic analysis of CIBIS
(UK). US$1 = £0.63
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this because of non-CHF related expenditure
that is not accounted for in this brief analysis.
The data for carvedilol11 are very similar for the
“extended benefits” scenario, taking into ac-
count the higher average cost of a congestive
heart failure (CHF) inpatient stay in the US of
about $7000 and higher background drug
costs. Essentially in both the carvedilol study
and the above estimate for bisoprolol, if the
additional cost of non-CHF care is ignored, the
cost of achieving an increase in life expectancy
is the expenditure on the â blocker itself.

The increase in life expectancy from the
carvedilol study was 0.95 years and the
monthly drug cost quoted for carvedilol was
$90, although in the UK at the target dose of
25 mg it is £26.30 ($42); that for bisoprolol in
the UK is £9.61 ($15). This suggests UK costs
per extra life year (undiscounted) of £2700
($4300) and £680 ($110), respectively, assum-
ing a similar increase in life expectancy (0.95
years). As mentioned above, the cost of
non-CHF care for the extra year of life expect-
ancy should be added to these figures, but it is
assumed that this will not diVer between treat-
ments.

These are all approximate calculations and
the final cost−benefit data have yet to be
published. Nevertheless, they give a very clear

indication of the probable cost of a reduction in
annual mortality of one third for those patients
prescribed bisoprolol on an intention to treat
basis. In this instance, what makes clinical
sense also makes economic sense.
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