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SUMMARY

Background: Mode of death in chronic heart failure (CHF) may be of rel-
evance to choice of therapy for this condition. Sudden death is particularly
common in patients with early and/or mild/moderate CHF. β-Blockade may
provide better protection against sudden death than ACE inhibition (ACEI)
in this setting. Methods: We randomized 1010 patients with mild or mod-
erate, stable CHF and left ventricular ejection fraction ≤35%, without ACEI,
β-blocker or angiotensin-receptor-blocker therapy, to either bisoprolol (n =
505) or enalapril (n = 505) for 6 months, followed by their combination for
6–24 months. The two strategies were blindly compared regarding adjudicated
mode of death, including sudden death and progressive pump failure death.
Results: During the monotherapy phase, 8 of 23 deaths in the bisoprolol-first
group were sudden, compared to 16 of 32 in the enalapril-first group: hazard
ratio (HR) for sudden death 0.50; 95% confidence interval (CI) 0.21–1.16; P =
0.107. At 1 year, 16 of 42 versus 29 of 60 deaths were sudden: HR 0.54; 95%
CI 0.29–1.00; P = 0.049. At study end, 29 of 65 versus 34 of 73 deaths were
sudden: HR 0.84; 95% CI 0.51–1.38; P = 0.487. Comparable figures for pump
failure death were: monotherapy, 7 of 23 deaths versus 2 of 32: HR 3.43; 95%
CI 0.71–16.53; P = 0.124, at 1 year, 13 of 42 versus 5 of 60: HR 2.57; 95%
CI 0.92–7.20; P = 0.073, at study end, 17 of 65 versus 7 of 73: HR 2.39; 95%
CI 0.99–5.75; P = 0.053. There were no significant between-group differences
in any other fatal events. Conclusion: Initiating therapy with bisoprolol com-
pared to enalapril decreased the risk of sudden death during the first year in
this mild systolic CHF cohort. This was somewhat offset by an increase in pump
failure deaths in the bisoprolol-first cohort.
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Introduction

The current European guidelines for the diagnosis and
treatment of chronic heart failure (CHF) recommend
starting therapy for newly diagnosed CHF with an
angiotensin-converting-enzyme-inhibitor (ACEI), to be
followed by a β-blocker [1]. This order has become
the clinical standard because ACEIs were shown to im-
prove survival and morbidity in CHF before β-blockers
were investigated in this setting; the beneficial effects
of β-blockers on survival and morbidity were therefore
shown in addition to ACEI [2–5]. Although the combi-
nation of both classes of drugs is recommended standard
treatment for CHF, the sequence of initiating these agents
may be important. In clinical practice, most patients with
CHF do not receive both agents in adequate doses, and
the first initiated treatment, that is, an ACEI, is more
often given and uptitrated to its target dose, compared
to the second agent, that is, a β-blocker [6–9]. More-
over, theoretical considerations suggest that initiation of
treatment for CHF with a β-blocker rather than with an
ACEI may be more beneficial in terms of survival, espe-
cially with regard to sudden death. Sudden death is the
most prevalent mode of death in the early course of CHF
and in mildly to moderately symptomatic CHF, present-
ing the major clinical threat to these patients [10–12]. Al-
though there is limited evidence that ACEIs prevent sud-
den death in CHF patients, β-blockers substantially re-
duce sudden or other modes of death as add-on therapy
to ACEIs [2–5,13–16].

There has been as yet no formal comparison be-
tween the two drug classes for sudden death in CHF
patients. As the sympathetic nervous system is sys-
temically activated at an earlier stage than the renin–
angiotensin–aldosterone system (RAAS) in CHF [17], the
concept of early introduction of a β-blocker in CHF is par-
ticularly attractive. In addition, there is early sympathetic
activation in the damaged heart due to reflexes of car-
diac origin [18,19]. β-Blockers effectively inhibit the ac-
tivation of the sympathetic system and also of the RAAS.
Conversely, ACE inhibitors appear to have little direct
sympatho-inhibitory effect in CHF patients [20,21].

The sequence of initiating therapy with an ACEI or a
β-blocker was investigated by the third Cardiac Insuffi-
ciency Bisoprolol Study (CIBIS III) [22,23]. In CIBIS III,
1010 patients with stable, mild/moderate, systolic CHF
were randomized to monotherapy with either bisopro-
lol or enalapril for 6 months, followed by their combina-
tion for 6–24 months [22]. During a mean follow-up of
1.2 years, the two strategies were similar in terms of com-
bined all-cause mortality or all-cause hospitalization [23].
In this analysis, we compared the two strategies with re-
gard to mode of death.

Methods

Study Design and Patients

The study was approved by the regional ethics commit-
tees of the participating centers and was conducted in
accordance with the Declaration of Helsinki. All subjects
gave informed consent. The study methods have been de-
scribed in detail previously [22,23]. In essence, CIBIS III
was a multicenter, parallel group trial utilizing blinded
endpoint evaluation to compare randomized, open-label
initial monotherapy with bisoprolol (initial dose 1.25 mg
once daily, target dose 10 mg once daily) or enalapril (ini-
tial dose 2.5 mg twice daily, target dose 10 mg twice daily)
for 6 months, followed by their combination for 6 to
24 months.

At the start of the combined therapy phase, the up-
titration of the complementary drug was similar to the
first up-titration of that drug. Patients were at least
65 years of age and had mildly or moderately symp-
tomatic CHF, corresponding to New York Heart Associ-
ation (NYHA) class II or III, and left ventricular ejec-
tion fraction ≤35%. CHF was clinically stable for at
least 7 days before randomization. Patients were essen-
tially ACEI, β-blocker, and angiotensin-receptor blocker
naı̈ve.

During the 6-month monotherapy phase, initiation of
an angiotensin-receptor blocker or an aldosterone antag-
onist was not permitted, whereas continued preexisting
aldosterone antagonist therapy was. Early introduction of
the second drug was allowed, for example, due to poor
control of CHF. The two strategies were compared with
regard to the combined primary endpoint of all-cause
mortality or hospitalization, and each of these compo-
nents individually. In addition, subcategories of causes
for mortality and hospitalization were assessed, as well
as safety and tolerability parameters. In this analysis, we
assessed mode of death through blinded evaluation and
adjudication.

Sudden death was a cardiovascular death defined ac-
cording to the following criteria:

(1) Death occurring within 1 h of the occurrence of new
symptoms or without symptoms.

(2) Death at night during sleep (patient found dead in
bed) without other cause.

(3) Death in odd places (e.g., toilet room, parking lot, etc)
without other cause.

(4) Death within 28 days after resuscitation from cardiac
arrest in the absence of preexisting circulatory failure
or other causes of death.

(5) Unwitnessed death in the absence of preexistence
progressive circulatory failure or other causes of
death.
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The blinded adjudication of mode of death was per-
formed by the endpoint committee and three members
of the steering committee (RW, DJvV, and FF). Adjudi-
cation was based on all five criteria in accordance with
previous landmark CHF trials [4,24–28].

Criteria for progressive pump failure death were death
in the context of worsening of heart failure, defined
as: newly occurring or worsening of previously existing
symptoms such as dyspnoea on exertion in the absence
of new pulmonary disease, paroxysmal nocturnal dysp-
noea or orthopnoea, or signs of venous congestion. In
addition, need for new or increased specific treatment for
heart failure was required.

Statistical Analysis

Prior to study start, we planned to assess mortality, in-
cluding mode of death, and hospitalization during the
monotherapy phase and during the entire study duration
[22]. Prior to data analysis, it was decided to assess mode
of death also at 1 year, because this was the minimum
time of follow-up for all patients.

Assessment of mode of death was therefore performed:
(1) during the monotherapy phase according to the
protocol definition (from randomization to the end-of-
monotherapy-visit at 157–230 days after randomization),
regardless of whether or not some patients had received
the second drug earlier than at the end-of-monotherapy-
visit; (2) during actual monotherapy up to 6 months, cen-
soring patients when they were given combined ther-
apy prior to the end-of-monotherapy-visit, due to a
medically legitimate reason as judged by the blinded
endpoint committee; (3) during actual monotherapy, ir-
respective of how long this phase was, that is, including

patients in whom the second drug was not introduced or
introduced later than after 6 months; (4) after 1 year of
treatment; and (5) during the entire study period. Event-
related hospitalizations were unplanned hospitalizations
necessitated by clinical events, as judged by the blinded
endpoint committee.

All analyses were performed by intention-to-treat us-
ing the SAS statistical software. Events were analyzed
via a Cox proportional hazards model with treatment
as a single factor. Treatment effects were estimated via
the hazard ratio (HR) and its corresponding 95% confi-
dence interval (CI). Survival curves were calculated us-
ing Kaplan–Meier estimates. Between-group differences
in mean study drug doses and other continuous variables
were analyzed by Student’s t-test and expressed as mean
(standard deviation, SD). A two-tailed P < 0.05 indicated
statistical significance.

Results

The main results of CIBIS III have been published previ-
ously [23]. Mean follow-up of the 1010 patients enrolled
was 1.22 (0.42) years, varying from 1.0 to 2.1 years. Four
subjects did not take any study medication and five pa-
tients were lost to follow-up (Fig. 1). Baseline character-
istics were similar in the two groups (Table 1). Mean age
of the patients was 72 years and 32% were female. Is-
chemic heart disease was considered the etiology of CHF
in 62% and hypertension in 37%. Mean left ventricu-
lar ejection fraction was 29% and patients were evenly
distributed between NYHA classes II and III (due to strati-
fied randomization). Two thirds of the patients had a his-
tory of hypertension, almost 50% had a history of acute
myocardial infarction and around 20% had a history of

Figure 1 Study flow diagram.
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Table 1 Baseline data

Bisoprolol-first (n = 505) Enalapril-first (n = 505)

Mean/n %/SD Mean/n %/SD

Age (years) 72.4 5.8 72.5 5.7

Females 172 34.1 149 29.5

NYHA class II/III 245/260 48.5/51.5 250/255 49.5/50.5

Left ventricular ejection fraction (%) 28.8 4.8 28.8 5.2

Heart rate (beats per minute) 78.8 13.8 79.5 13.2

Systolic BP (mm Hg) 134.5 17.0 133.7 16.5

Etiologya

Coronary artery disease 309 61.2 321 63.6

Hypertension 197 39.0 172 34.1

Valvular heart disease 11 2.2 15 3.0

Primary cardiomyopathy 49 9.7 51 10.1

Other 68 13.5 50 9.9

History of hypertension 354 70.1 314 62.2

History of myocardial infarction 254 50.3 243 48.1

History of diabetes 95 18.8 113 22.4

Baseline pacemaker use 38 7.5 33 6.5

Baseline diuretic treatment 430 85.1 421 83.4

Baseline aldosterone antagonists 72 14.3 62 12.3

Baseline cardiac glycoside treatment 166 32.9 155 30.7

NYHA, New York Heart Association; CHF, chronic heart failure; BP, blood pressure.
aMore than one etiology may be given for each patient.

diabetes. Baseline cardiovascular medication was similar
in the two groups, and 84% were on diuretic treatment
(mostly a loop diuretic), 13% received an aldosterone an-
tagonist, and 32% had a cardiac glycoside. At baseline,
only one patient (in the bisoprolol-first group) had an in-
ternal cardiac defibrillator.

During follow-up, the use of aldosterone antagonists
and digoxin changed very little, and only around 2%
in both groups received an angiotensin-receptor blocker.
During the study, three patients received a biventricular
pacemaker and no patient received an internal defibril-
lator. In the bisoprolol-first group, 7.7% of the patients
received the second drug before the 6-month time point,
as compared with 7.3% in the enalapril-first group, but
only 0.8% and 0.4%, respectively, due to poor control of
CHF.

Sudden Death

Overall mortality results are shown in Table 2 and sudden
death plot is shown in Figure 2(a). During the protocol-
defined monotherapy phase, applying sudden death def-
inition, comparing bisoprolol with enalapril, the HR for
sudden death, was 0.50, 95% CI 0.21–1.16, P = 0.107
(Figure 2a). There were no significant between-group dif-
ferences in any of the other fatal events. By analysis of the
monotherapy phase, censoring patients when they were

legitimately put on combined therapy prior to 6 months
after randomization, there were nine sudden deaths in
the bisoprolol-first group versus 18 in the enalapril-first
group: HR 0.51; 95% CI 0.23–1.13; P = 0.098. The result
was also similar analyzing the actual monotherapy, irre-
spective of how long this phase was: 9 versus 18 sudden
deaths; HR 0.51; 95% CI 0.23–1.14; P = 0.103.

During the first year, comparing bisoprolol with
enalapril, HR for sudden death was 0.54, 95% CI
0.29–1.00, P = 0.049 (Figure 3a). There were no signifi-
cant between-group differences in any of the other fatal
events.

During the entire trial, comparing bisoprolol with
enalapril, HR for sudden death was 0.84, 95% CI
0.51–1.38, P = 0.487 (Figure 3a). There were no signifi-
cant between-group differences in any of the other fatal
events.

Disregarding sudden deaths occurring more than 14
days after the last dose of study medication did not
change the level of sudden death risk reduction for
bisoprolol-first at any time point during the study.

Progressive Pump Failure Death

Progressive pump failure deaths are shown in Ta-
ble 2 and summarized in Figure 2(b). During the
monotherapy phase, applying the death due to pump
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Table 2. Mode of death during different phases of CIBIS III

Bisoprolol-

first,

n = 505

Enalapril-

first,

n = 505

n % n %

Monotherapy phase

All deaths 23 4.6 32 6.4

Sudden deaths 8 1.6 16 3.2

Nonsudden CV deaths 12 2.4 5 1.0

Pump failure deaths 7 1.4 2 0.4

Myocardial infarction deaths 2 0.4 3 0.6

Stroke deaths 2 0.4 0 0.0

Other CV deaths 1 0.2 0 0.0

Non-CV deaths 2 0.4 10 2.0

Unclassifiable deaths 1 0.2 1 0.2

At 1 year

All deaths 42 8.3 60 11.9

Sudden deaths 16 3.1a 29 5.8

Nonsudden CV deaths 19 3.8 15 3.0

Pump failure deaths 13 2.6 5 1.0

Myocardial infarction deaths 2 0.4 6 1.2

Stroke deaths 3 0.6 2 0.4

Other CV deaths 1 0.2 2 0.4

Non-CV deaths 5 1.0 14 2.8

Unclassifiable deaths 2 0.4 2 0.4

At study end

All deaths 65 12.8 73 14.5

Sudden deaths 29 5.7 34 6.7

Nonsudden CV deaths 26 5.1 18 3.6

Pump failure deaths 17 3.4 7 1.4

Myocardial infarction deaths 3 0.6 6 1.2

Stroke deaths 5 1.0 2 0.4

Other CV deaths 1 0.2 3 0.6

Non-CV deaths 8 1.6 19 3.8

Unclassifiable deaths 2 0.4 2 0.4

aHR0.54,95%CI0.29–1.00,P=0.049.All otherbetween-groupdifferences

were nonsignificant.

failure/worsened heart failure definition, comparing
bisoprolol with enalapril, the HR was 3.43, 95% CI
0.71–16.53, P = 0.124 (Figure 3b). During the first
year, comparing bisoprolol with enalapril, HR for pump
failure death was 2.57, 95% CI 0.92–7.20, P = 0.073
(Figure 3b). During the entire trial, comparing bisopro-
lol with enalapril, HR for pump failure death was 2.39,
95% CI 0.99–5.75, P = 0.053 (Figure 3b).

Other Modes of Death

Other causes of death, that is, other nonsudden CV deaths
(myocardial infarction, stroke, other) are listed in Table 2.
These were relatively few in number over the course of
the CIBIS III study and therefore no further interpreta-
tion was made regarding the impact of bisoprolol versus
enalapril on these events.

Hospitalization

Table 3 shows event-related first hospitalizations at the
various study time points. Only the primary reason for
the first hospitalization was considered for those pa-
tients with multiple event-related hospital admissions.
There were no statistically significant between-group dif-
ferences with regard to type of hospitalization at different
time points during the study. There was a non-significant
excess of patients with a first hospitalization for wors-
ening of CHF during the protocol-defined monother-
apy phase in the bisoprolol group (HR 1.56; 95% CI
0.94–2.58; between-group difference P = 0.083).

Bisoprolol-first was similar to enalapril-first in the com-
bined endpoint of all-cause death or hospitalization for
worsening of CHF: at the end of the monotherapy phase,
HR 1.20; 95% CI 0.83–1.73; between-group difference
P = 0.323; at 1 year HR 0.93, 95% CI% 0.69–1.26, P =
0.65; at study end HR 0.98, 95% CI% 0.74–1.29, P =
0.89. One patient in the bisoprolol-first group and two
in the enalapril-first group had either documented non-
lethal ventricular tachycardia/fibrillation or an internal
cardiac defibrillator discharge.

Study Drug Dose

The mean dose of bisoprolol used at 1 year was 8.4 (2.7)
mg/day in the bisoprolol-first group, as compared with
7.4 (3.3) mg/day in the enalapril-first group (P < 0.0001).
The mean dose of enalapril used at 1 year was 17.1 (5.4)
mg/day in the bisoprolol-first group, as compared with
18.6 (5.0) mg/day in the enalapril-first group (P = 0.14).

Discussion

The present analysis suggests choice of starting therapy
may influence mode of death for systolic CHF. In pa-
tients with mildly or moderately symptomatic, stable CHF
and left ventricular ejection fraction 35% or less, starting
treatment for CHF with the β-blocker bisoprolol halved
sudden deaths during the first approximately 6 months
of monotherapy, as compared with beginning with the
ACEI enalapril, although the difference was not statisti-
cally significant. After 1 year, that is, after 6 months of
combined therapy in both treatment groups, bisoprolol-
first showed a sudden death hazard reduction of similar
magnitude, which was statistically significant compared
to enalapril-first.

The Kaplan–Meier curves illustrate how sudden death
was postponed by starting with bisoprolol rather than
with enalapril. The number of patients dying a sud-
den death in the enalapril-first group during the first
6 months of monotherapy was equal to that in the
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Monotherapy

Month 12

End of study

Figure 2 (a) Plot showing point estimates and 95% confidence intervals for sudden death at various study time points during the trial, comparing

bisoprolol-first and enalapril-first. HR, hazard ratio. (b) Plot showing point estimates and 95% confidence intervals for pump failure death at various study

time points during the trial, comparing bisoprolol-first and enalapril-first. HR, hazard ratio.

bisoprolol-first group during the entire first year. Thus,
although a limited number of patients suffered a sud-
den death, the early between-group difference was rather
substantial and statistically significant at 1 year. After
some time of combined therapy, the difference between
the two treatment regimens gradually leveled out, and at
study end there was no difference.

In contrast, there was a nonstatistically significant in-
crease in progressive pump failure deaths in patients who
first received bisoprolol compared to enalapril monother-

apy. This difference persisted beyond the monotherapy
period.

Prior to the CIBIS III trial, a β-blocker and an ACEI
in monotherapy or as first CHF treatment were never
directly compared with regard to the effects on sudden
death (or all-cause death or hospitalization) in patients
with CHF. However, assessment of the effects of ACEIs
versus placebo (on top of a diuretic with or without digi-
talis) and of β-blockers versus placebo (on top of an ACEI
and diuretics with or without digitalis) indicates that
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Figure 3 (a) Sudden death during the entire

study. Broken line, enalapril (E) first, solid line,

bisoprolol (B) first. (b) Pump failure death

during the entire study. Broken line, enalapril

(E) first, solid line, bisoprolol (B) first.

β-blockers substantially reduce sudden death, whereas
there is no such evidence for ACEIs [2–5,13–16]. The re-
sults of the monotherapy phase in CIBIS III constitute the
first data on a direct comparison between a β-blocker,
bisoprolol, and an ACEI, enalapril, in regard to the ef-
fect on sudden death. The results of the entire study rep-
resent the first large-scale data comparing a strategy of
beginning treatment for CHF with a β-blocker followed
by an ACEI with the standard regimen of an ACEI first,
followed by a β-blocker. The findings of CIBIS III are in
agreement with those of prior trials regarding the supe-
rior effects of β-blockers on sudden death [2–5,13–16].
These data suggest that, for patients with mild or moder-
ate symptoms of CHF, the risk of sudden death within the
first year is reduced by initial therapy with bisoprolol, as
compared with enalapril.

Despite the early reduction in sudden death and a simi-
lar, statistically nonsignificant reduction in all-cause mor-
tality, it might be argued that the early increase in hos-
pitalizations for worsening of CHF and for progressive
pump failure death in the bisoprolol-first group compared
to the enalapril-first group, is a drawback of starting CHF
treatment with bisoprolol rather than with enalapril. Be-
cause investigators were not blinded to treatment allo-
cation, the nonsignificant increase in hospitalization for
worsening of CHF with bisoprolol may, at least partly,
be due to unfamiliarity among investigators with start-
ing therapy for CHF with a β-blocker, rather than with
an ACEI. Moreover, although we used a titration sched-
ule that is established for bisoprolol as add-on therapy to
a regimen including an ACEI, this might be suboptimal
when patients are not already on an ACEI. Specifically,
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Table 3 Patients with event-related first hospitalizations

Bisoprolol-

first,

n = 505

Enalapril-

first,

n = 505

n % n %

Monotherapy phase

All hospitalizations 84 16.6 73 14.5

CV hospitalizations 58 11.5 48 9.5

Worsening of CHF hospitalizations 39 7.7∗ 25 5.0

Non-CV hospitalizations 26 5.1 25 5.0

At 1 year

All hospitalizations 117 23.1 120 23.8

CV hospitalizations 82 16.2 76 15.1

Worsening of CHF hospitalizations 49 9.7 40 7.9

Non-CV hospitalizations 35 6.9 44 8.7

At study end

All hospitalizations 131 25.9 136 26.9

CV hospitalizations 91 18.0 85 16.8

Worsening of CHF hospitalizations 53 10.5 44 8.7

Non-CV hospitalizations 40 7.9 51 10.1

CV, cardiovascular; CHF, chronic heart failure.
∗All between-group differences nonsignificant.

background ACE inhibition may be protective against the
risk of worsening of heart failure (contributing to both
hospitalization and pump failure death) with the intro-
duction and uptitration of the β-blocker. It is also impor-
tant to note that, given the absence of a control group,
the increased pump failure rate with β-blockers may not
necessarily constitute an absolute increase in such events
(vs. placebo or no therapy), rather an increase only in
comparison to ACE inhibitor.

It might be argued that the order of initiating a β-
blocker and an ACEI in patients with CHF does not mat-
ter, because both should be given to patients with CHF
and impaired left ventricular systolic function. However,
surveys have shown that the second agent is most of-
ten not started soon after the first drug and is frequently
not given at all, and when it is prescribed it is usually
given in a low dose [6–9]. Even under the clinical trial
conditions of CIBIS III, where investigators were forced
to uptitrate both study drugs according to protocol un-
less they had a very good reason for not doing so, the
mean dose of bisoprolol at 1 year was significantly higher
in the bisoprolol-first group compared to the enalapril-
first group. However, there was no statistically significant
between-group difference in the enalapril dose. This is in
line with previous findings of a small study [29] and may
be relevant to the observation of a significantly lower risk
of sudden death at 1 year in the bisoprolol-first group. In-
deed, a better effect on mortality with higher doses of a
β-blocker has been observed in some but not all studies
[3,30,31,32]. Furthermore, even if one were to give pa-

tients both treatments, the observation of an early sudden
death reduction in the bisoprolol-first group indicates the
need to give CHF patients a β-blocker as soon as possible.
However, irrespective of which drug was given first, after
a mean time of follow-up of 1.2 years, around 13–14%
of the patients in both groups had died and about 6%
in both groups had died a sudden death, indicating that
there is substantial room for improvement of therapy.
These data support the contention that long-term therapy
should ultimately include both drug classes, irrespective
of which agent is commenced first.

The reasons for the gradual leveling out of the
between-group difference in sudden (and all-cause)
deaths after 1 year are unclear. It seems that there
was a catch-up phenomenon regarding sudden deaths
among patients in the bisoprolol-first group, beginning
after more than 6 months of combined treatment. Alter-
natively, the reason may be that the addition of bisopro-
lol in the enalapril-first group, after some delay prevented
some extra sudden deaths, as compared with the addition
of enalapril in the bisoprolol-first group. Possibly, some
patients who are prone to die of sudden death will do
so irrespective of combined therapy with bisoprolol and
enalapril, further indicating that there is room for im-
proved therapy in these patients, for example, an internal
cardiac defibrillator.

By study design, the monotherapy phase was around
6 months in duration (157–230 days). The reasons for
this have been discussed previously [22,23,33]. In clinical
practice, many physicians would likely aim for combined
treatment within a shorter time period, although surveys
rather show the opposite in reality [7–9]. The CIBIS III re-
sults do not constitute a recommendation about the time
interval between initiating the first and the second drug.
However, even if this time interval were to be shorter
than in CIBIS III, the between-group difference in sud-
den death is likely to be present to some degree.

The main limitation in this analysis is that of inad-
equate statistical power with which to assess mode of
death. The 1-year time point was the only one prespeci-
fied by the study protocol in which there was a significant
between-group difference favoring bisoprolol. Further-
more, events tracked (nonsignificantly) in the opposite
direction for pump failure death, with even smaller num-
bers. Thus, interpretation of these trends should be neces-
sarily made with caution and any mechanistic interpreta-
tion be considered hypotheses-generating only. Clearly,
adequately powered randomized trials are needed to
definitively test these hypotheses, although there appears
little chance that these will be performed.

In conclusion, in patients at least 65 years of age with
mildly or moderately symptomatic, stable CHF and left
ventricular ejection fraction 35% or less, initiating CHF
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therapy with bisoprolol was significantly superior to ini-
tiating therapy with enalapril in terms of sudden deaths
during the first year. The hazard reduction was similar at
the end of the monotherapy phase, although not statis-
tically significant. The difference between the two treat-
ment strategies did not level out until after more than
6 months of combined treatment. The reduction in sud-
den death for bisoprolol-first was accompanied by a non-
significant reduction in all-cause death of similar mag-
nitude, although a nonsignificant increase in progressive
pump failure death was observed at these time points.
The early reduction of sudden death was also balanced
by a nonsignificant increase in hospitalizations for wors-
ening of CHF. These results suggest early treatment with
a β-blocker may reduce early sudden death in patients
with CHF, although at the cost of increased heart failure
hospitalizations and pump failure deaths.
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