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Possible clinical implications of the Cardiac
Insutticiency Bisoprolol (CIBIS) III trial

RONNIE WILLENHEIMER, BERNARD SILKE

Abstract

he mainstay of heart failure management is
Tangiotensin-converting enzyme inhibitor therapy

initially as a vasodilator, followed by beta
blockade at a varying time interval, based on clinical
judgement. Early beta blockade has theoretical
advantages in terms of possible protection against
dysrhythmia or disease progression, although there may
be short-term concerns regarding a possible
deterioration in cardiac function and aggravation of
heart failure.

The Cardiac Insufficiency Bisoprolol (CIBIS) I trial
examined the optimum paradigm of initiating
treatment for chronic heart failure (CHF). A large
cohort of 1,010 systolic CHF patients, at least 65
years of age, with stable, mild-to-moderate
symptomatic disease, were followed-up for a
of 1.25 years. Patients were randomly allocated A
initial monotherapy with bisoprolol for six S,
followed by the addition of enalapril, @ﬁposit@
sequence. Efficacy and safety of the k % (
strategy versus the enalapril-first N\

similar in terms of the combined mary nt &
of mortality or all-cause hospi @: m (/
0.94, 95% confidence interé’o(. - i
p=0.02). The two approaches-diso sho S
safety. The bisoprolol-first strategy showed
mortality reduction after the mo&sthera e
(p=0.24) and a 31% borderline-signifi %‘rtality
reduction during the first year (p=0.406),“hut was
associated with a 25% increase i% ning of CHF
events (p=0.23). This paper highlights important
features of the study design and patient population.
Both the clinical perspective and possible clinical
implications of CIBIS Il are discussed.
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Figure 1. Early versus late stages of chronic heart failure (CHF). In the
early phase of CHF, the majority of deaths are due to sudden
cardiac death, especially related to activation of the
sympathetic nervous system. The predominant cause of death
in later stages of CHF is death from progressive CHF. Since
not all drugs can be initiated at once, it is reasonable to
choose an initial CHF therapy that is aimed at reducing
sudgen cardiac death, whereas therapy in later stages has
seb{c@nposes and consists of multiple drugs
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Introduction

The Cardiac Insufficiency Bisoprolol (CIBIS) Il trial addressed a
clinically important issue: whether we can initiate therapy for
chronic heart failure (CHF) with a beta blocker rather than with
an angiotensin-converting enzyme (ACE) inhibitor." Thus, CIBIS Il
examined the importance of the initial strategy for treating
patients with CHF with neurohormonal activation blockers. In
the early phase of CHF, the majority of deaths are due to sudden
cardiac death, particularly related to activation of the sympathet-
ic nervous system, whereas the predominant cause of death in
later stages of CHF is death from progressive CHF (figure 1).2* It
seems reasonable, therefore, that the choice of initial CHF ther-
apy should be aimed at reducing sudden cardiac death. Since
beta-blocking drugs are known to be effective in preventing
sudden cardiac death, whereas ACE inhibitors are not well doc-
umented in this respect, it was reasonable to hypothesise that

THE BRITISH JOURNAL OF CARDIOLOGY

—



Willenheimer 448-454:Willenheimer 20/12/05 5:25 pm Page 2 $

Figure 2. Kaplan-Meier plot of patients without the combined primary
end point (death or all-cause hospitalisation) in the
per-protocol sample and in the intention-to-treat sample
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Figure 3. Kaplan-Meier plot of patients without all-cause %
hospitalisation throughout the study duration in the.

intention-to-treat sample

Figure 4. Kaplan-Meier plot of survival throughout the study duration
in the intention-to-treat sample
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initial beta blockade, followed by the addition of an ACE
inhibitor, would be as effective and safe as the alternative
approach.>' In CIBIS Ill, initial six-month monotherapy with biso-
prolol (target dose of 10 mg once daily) to which enalapril was
subsequently added (target dose 10 mg twice daily) was com-
pared with the opposite sequence of treatment initiation in
1,010 patients at least 65 years of age, with stable, mild-to-mod-
erate symptomatic, systolic CHF."'

Main results

The two strategies were similar in terms of the combined prima-
ry end point of mortality or all-cause hospitalisation, during a
mean follow-up of 1.25 years." By intention-to-treat analysis,
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per-protocol analysis, the result was quite similar (figure 2) but
due to less statistical power in this analysis, bisoprolol-first was
only borderline-significantly non-inferior to enalapril-first. In the
bisoprolol-first group, 151 patients were hospitalised, compared
to 157 in the enalapril-first group (HR 0.95; 95% Cl 0.76-1.19;
between-group difference p=0.66) (figure 3). There were 65
deaths in the bisoprolol-first group compared to 73 in the
enalapril-first group (HR 0.88; 95% Cl 0.63-1.22; between-
group difference p=0.44) (figure 4). During the monotherapy
phase, the two strategies were similar with regard to the pri-
mary end point (HR 1.02, 95% Cl 0.78-1.33, between-group
difference p=0.90) and all-cause hospitalisation (HR 1.08, 95%
Cl 0.81-1.43, between-group difference p=0.59), while there
was a statistically non-significant 28% lower mortality rate in
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Figure 6. Kaplan-Meier plot of patients without worsening heart failure
requiring hospitalisation or occurring while in hospital in the
intention-to-treat sample
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favour of bisoprolol-first (HR 0.72, 95% Cl 0.42—-1.24, between-
group difference p=0.24). The borderline, significant (p=0.06)
31% mortality reduction during the first year favoured the biso-
prolol-first strategy (figure 5). The only detectable drawback o
the bisoprolol-first strategy was a statistically non-significa
25% higher incidence of worsening of CHF events (HR

95% C10.87-1.81, p=0.23), either occurring while in ho p
causing hospitalisation (figure 6).

Table 1.  Baseline data
Bisoprolol-first Enalapril-first
(n=505) (n=505)
mean/n %/SD mean/n %/SD
Age, years 72.4 5.8 72.5 5.7
Men 333 65.9 356 70.5
NYHA class II/1ll 245/260 48.5/51.5 250/255 49.5/50.5
Median duration of 20 18
CHF, months
Left ventricular ejection 28.8 4.8 28.8 5.2
fraction, %
Serum creatinine, pmol/L 99.6 26.1 101.9 26.9
Heart rate, beats per minute 78.8 13.8 79.5 13.2
Systolic B, mmHg 134.5 17.0 133.7 16.5
Aetiology*
- coronary L;jsease 309 61.2 321 63.6
- hypertefysi 197 39.0 172 34.1
- val ar dlse 2.2 15 3.0

9.7 51 10.1
%{ 13.5 50 9.9
4&@ 4 70.1 314 62.2

\ ry of hwi Sio . .
|story of rdial \5 50.3 243 48.1

infar \
X(\)( nglna@% 259 51.3 255 50.5
istory/of per 37 7.3 56 1.1

va ular d

% (9 istor g ovascular 52 10.3 49 9.7
Patient population d'seaSQ

To assess the clinical relevance of the results, i nt o@ istoxy of diabetes 95 1838 113 22.4
tion of the trial needs to be fully consid IS II g ory of renal disease 93 18.4 89 17.6
1,010 patients at least 65 years of a |cuIar story of anaemia 10 2.0 8 1.6
ejection fraction (LVEF) of 35% or le sympt Prior PCI 22 4.4 18 36
respondlng to New York Heart As ation ( ass [ tl/ Prior CABG 45 8.9 40 7.9
For at least seven days before f clus on, pati es@w Pacemaker 38 7.5 33 6.5
cally stable without relevant fluitrétention & chang itetic weseline GILIEE TERmerit A0 85.1 421 83.4
treatment. Patients were ACE |r1h|b|\ﬂL bet r naive :ltgéa;'gigggt'cs 39671 ;?E ;;2 éé:g
and did not have recent acute coronas_syn coronary  smiEsslim-seEing divsts 52 103 53 10.5
intervention. Patients had no relative or a e “contraindica- - aldosterone receptor 72 14.3 62 123
tions to any of the study drugs, e.g. low rate (< 60, unless blockers

pacemaker treated), low blood press 0 mmHg systolic), Baseline antiplatelet 345 68.3 334 66.1
pronounced renal failure (serum-cre tiffne > 220 pmol/L), sec- medication

ond or third degree atrioventricular block without a pacemaker, Baseline cardiac glycoside 166 329 155 307
or obstructive lung disease contraindicating bisoprolol. The two treatment .

treatment groups were well balanced with regard to all impor- iasg:LgiiQ:poglycaem'c 72 14.3 8 17.0

tant baseline characteristics (table 1).

Since mean age at study conclusion was around 74 years, this
is one of the few morbidity/mortality trials in CHF relevant to
patients of ages that are predominantly found in everyday clin-
ical practice. Since all patients had an LVEF below 35%, the
results might not be relevant to patients with ‘preserved’ LVEF.
The findings are not necessarily applicable to patients who have
severe symptoms (NYHA class IV) and/or clinically relevant fluid
retention at the time of starting therapy aimed at blocking neuro-
hormonal activation in CHF. However, 85% of the patients in
CIBIS Ill were on diuretic treatment at baseline (table 1).
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Key: *More than one aetiology may be given for each patient; SD = standard
deviation; NYHA = New York Heart Association; CHF = chronic heart failure;
BP = blood pressure; PCl = percutaneous coronary intervention;

CABG = coronary artery bypass grafting

Adapted from Willenheimer R et al.'

Current guideline recommendations on treatment
initiation

Current European guidelines recommend starting CHF therapy
with an ACE inhibitor, which should be up-titrated to target
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dose before adding a beta blocker." This recommendation is
based on tradition rather than evidence. ACE inhibitors were
the first to show an improved survival and reduced morbidity in
CHE."? The effects on morbidity/mortality of beta blockers were
not examined until later.>” For ethical reasons, these trials were
performed in CHF patients receiving background therapy
including an ACE inhibitor. Subsequently, this order of initiation
has been widely accepted as standard. Until CIBIS Ill, the opti-
mum order in terms of mortality/hospitalisation had not been
examined. It could be argued, however, that optimisation of
ACE inhibitor therapy over a six to eight week period will
reduce symptomatic and objective evidence of CHF This
improved substrate, at the time of initiation of beta-blocking
therapy, might lessen the heamodynamic and cardiac function
risks associated with the latter therapy.

Timing of initiation of the second drug
There are no data on the optimum time interval between reach-
ing the target dose of an ACE inhibitor and starting a patient on
a beta blocker, or the reverse, and guidelines do not specify any
time intervals.™*" In CIBIS Ill, the monotherapy phase was six
months. Thus, a patient started on bisoprolol received enalaprrl
approximately 3.5 months after having reached the target d

of bisoprolol, which was up-titrated during 2.5 months. Patjien
who were started on enalapril received the first dose of bisopto=
lol around five months after reaching the targe &e of
enalapril, which was up-titrated during one month. Mowever,
CIBIS Il was not designed to assess the optim i
between starting the respective drugs and d

conclusions in this regard. When designin 11, o 2 one
hand, we wanted a long period of mo rapy to . se th
chance of finding any differences hetween th rate
should these exist. On the other d) 1 e rap

had to have an ethical ustrfr ation; " whic d |n$§>
month monotherapy phase I\/I ySi an?o\uld aim
to start their patients on the second lier BIS IIl.

e

Nevertheless, while there are no re;)xd; me intervals
actually applied in clinical practice, many&trents never
receive a beta-blocking drug and man ts remain on an
ACE inhibitor for extended periods &8 Furthermore,
those who do receive combined the g‘\sually receive a beta-
blocking dose that is suboptimal.’™®*® So, a definitive answer to

the conundrum of the optimum time interval between starting
these agents cannot be given.

The open-label study design

CIBIS Ill had a prospective, randomised, open-label, blinded end
point evaluation (PROBE) design, which could be regarded as a
handicap. End points, such as all-cause hospitalisation, might be
subject to bias. Studies with a PROBE design are becoming
increasingly accepted, however, and can sometimes be consid-
ered preferable.” Besides CIBIS Ill, the Cardiac Resynchronisation-
Heart Failure study (CARE-HF)* and the Anglo-Scandinavian
Cardiac Outcomes Trial (ASCOT)* are other good examples of
recent important cardiovascular trials with a PROBE design. A
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double-blind design would have made it virtually impossible to
adjust the doses of the two study drugs separately during the
combined study phase, e.g. in response to side effects. Since this
might have caused unnecessary discontinuation of both study
drugs in response to side effects, it was considered unethical to
utilise a blinded strategy. The central telephone randomisation
procedure and the blinded end point evaluation by the indepen-
dent end point committee limited any possible investigator bias.'
It is not obvious whether any bias would have been in favour of
the bisoprolol-first or enalapril-first strategy. It is possible that a
fear among some investigators of worsening of CHF during the
initial up-titration of bisoprolol might have caused unnecessary
hospitalisations of the patients in the bisoprolol-first group. If,
indeed, this occurred, it probably reflects clinical reality. The
open-label design is especially relevant for beta blocker studies in
CHF, where thg titration schedule is dependent on individual
response to ent. Individual dose adaptations of beta
blockers d séem to lead to an inferior effect on survival and
morbr ong beta b@r is up-titrated according to

tru
fer
IS I| esigne monstrate the non-inferiority of biso-
proI -f rsus«€n trrst with regard to the combined pri-

por e to first event of mortality or all-cause hos-

itall atro pIe terms, this means that the study has to
r ve s that the beta blocker-first approach is no worse
han the CE inhibitor-first strategy — however, it was not an

and nor was it required to establish that the newer
h was superior. Reasons for this are primarily related to
er calculatrons and sample size — a superiority trial would
r quire a considerably larger patient population. The study then,
by design, did not have the statistical power to assess mortality
differences between the alternative treatment strategies. The
non-inferiority limit was set to HR 1.17, meaning that the upper
limit of the 95% CI of the bisoprolol-first versus enalapril-first
strategy had to be below HR 1.17 in order to prove non-inferior-
ity." This upper limit corresponds to an absolute risk increase of
5%, and to a relative risk of 1.125, based on an expected com-
bined event rate of 40% in the enalapril-first group.” A com-
monly applied criterion for non-inferiority, usually accepted by
regulatory authorities, requires that at least 50% of the efficacy
of the comparator be preserved, as indicated by the upper limit
of the 95% Cl.%

Based on data from CIBIS Il and the Studies Of Left
Ventricular Dysfunction (SOLVD),>* it would be expected that in
a patient population such as CIBIS Ill, who are neither treated
with an ACE inhibitor nor a beta blocker, there would be an
event rate of combined mortality/all-cause hospitalisation of
around 60% during 1.25 years of follow-up (figure 7).
Combined treatment with enalapril (first) and bisoprolol (as add-
on therapy) decreases the event rate to around 40%, i.e. 20%
absolute risk reduction. Allowing a 5% absolute risk increase
from 40% to 45% secures the preservation of at least 75% of
that benefit, i.e. 15% absolute risk reduction.
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Figure 7. Rationale for the non-inferiority definition. In a patient
population such as that of CIBIS Ill, who are neither treated
with an ACE inhibitor nor a beta blocker, an event rate of
combined mortality/all-cause hospitalisation of around 60%
during 1.25 years of follow-up could be expected. Combined
treatment with enalapril and bisoprolol decreases the event
rate to around 40%, i.e. 20% absolute risk reduction.
Allowing a 5% absolute risk increase from 40% to 45%,
thus, secures the preservation of at least 75% of that benefit,
i.e. 15% absolute risk reduction. Consequently, the
non-inferiority limit applied in CIBIS Ill, easily met the
demands of any regulatory authorities

E+B No treatment

40% 45% 60%
I I !

l

non-inferior

Key: ACE = angiotensin-converting enzyme; E = enalapril; B = bisoprolol

CIBIS Il and SOLVD as a benchmark for an expected
the non-inferiority limit applied in CIBIS Ill would defjn:

{ rate,
mee

been
e ,of
-trea
|n|t y
>% Q/

and a per-protocol analysis. The
prompted by the outcome: the

bisoprolol-first versus enalaprilgisd ention<to-tieat
sample and 1.21 in the per-prot e%\ , on-
inferiority was formally proven by the fptention tm but not
by the per-protocol analysis. By design, r the per-

conservative approach for a non- m%y trial design.*
However, experience with large, Iong -inferiority trials is
limited and it is possible that the d |s ssion surrounding the
CIBIS Il trial results may have contributed appreciably to know-
ledge in this field. Thus, while the per-protocol analysis is clearly
the best approach in short-term studies, in trials with a relatively
long follow-up, such as CIBIS lll, the intention-to-treat analysis
becomes increasingly relevant. With increasing duration of fol-
low-up, the per-protocol sample becomes more difficult to
define. Despite the best intentions to avoid introduction of any
bias in this respect, e.g. by blinded definition of the per-protocol
sample by the end point committee, it may be difficult to
exclude. Therefore, the intention-to-treat analysis may be just as
relevant as the non-inferiority approach.

Overall in CIBIS Ill, the results in the per-protocol and inten-
tion-to-treat samples were quite similar, although, as the number
of patients in the per-protocol sample rapidly diminished with

ISl
protocol analysis, since this is traditionally tkq%ed and most
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time (figure 2), due to various protocol violations and with-
drawals, this analysis became increasingly underpowered over
time. It is, therefore, reasonable to conclude that the bisoprolol-
first strategy was non-inferior to the enalapril-first strategy in
relation to the combined primary end point.

Effect on survival

The bisoprolol-first strategy tended to be more favourable in
terms of survival: fewer patients died, deaths occurred later, and
the HR for mortality was 28% lower at the end of the monother-
apy phase and 31% lower at one year (post-hoc analysis), com-
pared to the enalapril-first strategy (figure 5). These differences
were not statistically significant, which could be due to a lack of
statistical power, since the study was not by design powered to
assess any mortality differences between the two strategies.
Nevertheless, t e mortality difference at one year is of similar

magnitude t comparisons between adding a beta blocker
versus plac n"top of a regimen including an ACE inhibitor,>’
and m f chmc@evance
th\;ehlng dﬁéﬁ?’ ,gg/
18sue o %gge in HPvis important (figure 6). In contrast
oh sun‘ € bisoprolol-first strategy was associ-

trendito
duri

s a higher frequency of this end point,
ecia early course of the study. A patient was
@d to end point if a worsening of CHF occurred
while i %I or caused a new hospitalisation. We do not
now if &ge or the other reason prevailed, which is of some
m%ce Although beta blockers have been shown to
% CHF hospitalisations,*’ it is well recognised that their ini-
On and up-titration may cause minor and temporary deterior-
ation of CHFE'** This is likely to be due to an early and tempo-
rary negative inotropic effect, which might appear clinically dif-
ferently in patients not receiving background ACE inhibition. In
clinical practice, this is usually handled by temporarily increasing
the diuretic dose, which in some hospitalised patients in CIBIS Il
might have been sufficient reason for reporting this as an end
point. The generally limited prior experience of up-titrating a
beta blocker in CHF patients not on an ACE inhibitor may also be
of importance. With more experience, it is possible that worsen-
ing of CHF during initial up-titration of the beta blocker can be
avoided more often.

The issue of competing risks is also important. Since more
patients survived in the bisoprolol-first group, more patients were
at risk of worsening of CHF. This circumstance alone could actu-
ally explain the difference between study groups in relation to
worsening of CHF events.

Theoretical support for starting with bisoprolol

There are theoretical considerations which suggest that it may be
more beneficial to initiate treatment for CHF with a beta blocker
rather than with an ACE inhibitor. The sympathetic system is sys-
temically activated at an earlier stage than the renin-angiotensin-
aldosterone system (RAAS) in CHF* Beta blockers effectively
inhibit the activation of the sympathetic system and also of the
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Figure 8. Last prescribed study drug dose in relation to initiation of
therapy. In both study groups, a significantly greater
percentage of the patients were last prescribed at least 50%
of the target dose of the first initiated drug

Enalapril-first

Bisoprolol-first

Bisoprolol

>5mgx 1 p<0.001

Enalapril

0.001
25mgx2 p<

RAAS, but ACE inhibitors have a less pronounced sympatho-
inhibitory effect.”?® Sudden death is the most prevalent cause of
death in the early course of CHF (figure 7) and in mildly sympto-
matic CHF.>* While there is limited evidence that ACE |nh|b|tors
prevent sudden death in CHF patients, beta blockers are w
documented in this respect.>'? An analysis of sudden deaths i
CIBIS Il is currently being undertaken but given the

mortality findings, the findings of CIBIS Il are well\é\

these theoretical considerations.
r

an

W|th

A comparison between two initial t
strategies

It may be argued that CIBIS Il compare
apies for CHF, i.e. bisoprolol vers
treatment initiation strategies. It

d| ere
Iaprrl

« nable eth %e/
CHF therapy that is initiated firdt sta ds a %nce Q

given at target dose. Indeed, ‘safvey s ow

inhibitors, which are usually starteg Yefore be ers in
patients with CHF, are given at subjﬁa{ally i oses than
beta blockers in clinical practice.”®® One r or doing CIBIS

Il was to test if this would also hold tru apy were started
with a beta blocker. Indeed, irrespecti «@ ether it was biso-
prolol or enalapril, whichever drug was |t|ated first was signifi-
cantly more often prescribed at 50% or more of the target dose,
as compared with the second drug (figure 8). This finding may
be important to future morbidity and survival and indicates that
CIBIS lll was, indeed, a comparison between treatment initiation
strategies rather than monotherapies.

Clinical implications of CIBIS IlI
One of the most important lessons learned from CIBIS Il is that
beta blockers are at least as important as ACE inhibitors in
patients with CHF and these agents should not be withheld from
any patient with CHF and depressed LVEF, unless contraindicated.
So which patients should receive a beta blocker prior to an
ACE inhibitor? The CIBIS Ill results do not really help to address
this question. With one exception, subgroup analysis showed
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%) Key messages

® (CIBIS lll examined the importance of the order of
initiating heart failure therapy, with the beta blocker
bisoprolol followed by the ACE inhibitor enalapril, or the
reverse order

The results are relevant to clinically stable heart failure
patients with systolic heart failure and mild-to-moderate
symptoms, whom are on a diuretic but not
neurohormonal system blocking therapy

The two initiation strategies were similarly efficacious
with regard to combined mortality or all-cause
hospitalisation

Brsoprolol first tended to have a better effect on survival

tended to result in fewer events of
heart failure

fin |ngs IS s
alap -
asto se on

|t|at
|nd|vr atle

rOT spr

either a bisoprolol-first

art failure therapy, which
cran 's judgement in the
rthan evidence

ategy may allow for more patients
u erabIe initial phase of heart failure,

hus en ore patients to subsequently enjoy the
ombined heart failure therapy

(9

ﬁnerty across subgroups.” In patients with an LVEF below
brsoprolol first was significantly superior to enalapril-first.

ere was a trend in the opposite direction among patients with
an LVEF between 28 and 35%. In the earlier CIBIS Il study, high-
risk subgroups of patients had a highly significant protection
against premature death by addition of bisoprolol.* It could be
argued that a low LVEF may define a subset of patients who are
particularly at risk from premature, sudden death and, therefore,
likely to benefit the most from beta blockade. However, these are
precisely the patients in whom clinicians will tend to be cautious
with these agents. In CIBIS Ill, the interaction in relation to LVEF
seemed to be explained by an imbalance between treatment
groups in non-cardiovascular hospitalisation during the
monotherapy phase and may not be of clinical relevance.

The choice remains a decision for the clinician, based on indi-
vidual judgement in each patient. It may seem particularly attrac-
tive to initiate therapy for CHF in clinically stable patients with
recently diagnosed CHF, who have ischaemic heart disease
and/or tachycardia. However, this decision is not based on evi-
dence from clinical trials but rather on clinical experience. We
need to be aware of the differences between the two treatment
strategies with regard to survival and worsening of CHF,
although these are not statistically significant. In our opinion, a
bisoprolol-first strategy is an attractive alternative in any stable
patient without clinically relevant fluid retention, with depressed
LVEF and NYHA class Il or Il CHF.

—
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In summary, the CIBIS Il findings may change clinical practice
for the initiation of therapy for CHF. The results support the ini-
tial use of bisoprolol in patients with systolic, mild-to-moderate
symptomatic CHF without signs of relevant fluid retention.
Clinicians now have an evidence-based choice of initial CHF ther-
apy. Which patients should be started on bisoprolol cannot be
based on evidence from morbidity/mortality trials but remains a
decision for the clinician. Future investigations will hopefully clar-
ify this issue further.
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