Review article

SWISS MED WKLY 2007;137:107-113 - www.smw.ch

107

Peer reviewed article

No financial
support declared.

Figure 1

Stages in the devel-
opment of heart fail-
ure from risk factors
of heart failure to end
stage disease, under-
scoring the progres-
sive nature of the dis-
ease and the conse-
quences in therapy.
CAD: Coronary artery
disease, MI: Myocar-
dial infarction, LVH:
Left ventricular hy-
pertrophy, LVEF: Left
ventricular ejection
fraction, ACE-I: An-
giotensin converting
enzyme inhibitors,
BB: Beta blockers,
LVAD: Left ventricular
assist device
(adapted from [2]).
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Summary

Congestive heart failure (CHF) has kept its
progressive nature despite significant advances in
therapy. With more advanced disease, medical
therapy is broadened. Even so, some patients re-
main severely symptomatic. However, before ad-
ditional action is taken, it should be regarded if
therapy really fails. Often, therapy is not increased
sufficiently because of assumed rather than actual
intolerability. Thus, increase in serum creatinine
up to 30-50%, hyperkaliemia up to 5.5 mmol/],
and asymptomatic hypotension and bradycardia
are usually acceptable. Cautious and slow start and
uptitration are the more important the more se-
vere heart failure is, but these patients also profit
most from this therapy. If patients remain severely
symptomatic despite adequate medical therapy,
cardiac resynchronisation therapy (CRT) should
be considered. It significantly improves both
symptoms and prognosis. Although implantable

defibrillators (ICD) are less effective in end-stage
CHE, CRT and ICD may be combined as CRT
may improve function status, making patients eli-
gible also for ICD therapy. In selected patients,
heart transplantation is still an option if no other
therapeutic options are effective and there are no
contraindications. In these patients, prognostic as-
sessment of CHF is particularly important. Assist
devices are used as bridge to transplant or more
seldom to recovery only in many countries, but
destination therapy may become more important
in future therapy with improved devices. Many
other therapies are under investigation at present.
"Thus, therapeutic options for end-stage CHF may
further broaden in the near future.
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Introduction

Congestive heart failure is the final common
pathway of most heart diseases. It is very common,
ie up to 2% of the total population are affected.
Despite significant advances in the therapy in the
last 2 decades as delineated in the recent guidelines
by the European Society of Cardiology [1], heart

AT RISK FOR HEART FAILURE

failure has kept its progressive nature and morbid-
ity and mortality remain high. In fact, prognosis is
worse than for most cancers, and end stage heart
failure is comparable with the most malignant neo-
plasms.

Stages of heart failure have been classified
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from presence of risk factors prior to development
of heart failure to end stage disease (figure 1 [2]).
Medical treatment has been widely studied in
many large trials primarily in stages B and C. More

recently treatment of end stage heart failure (stage
D) was investigated, which often proved difficult.
The present article summarises most recent ad-
vances in chronic end stage heart failure.

What to do if standard therapy fails?

Patients who no longer respond to medical
treatment with ACE-inhibition (or alternatively
angiotensin-II antagonism) and B-blockade or
who remain significantly symptomatic (NYHA III)
require additional therapy with spironolactone (or
eplerenone if not tolerated) [3]. Another treatment
option in symptomatic patients is adding an an-
giotensin-II receptor blocker [1]. CHARM-Added
showed a significant reduction in the primary out-
comes, as well as the total number of hospital
admissions for CHF after the addition of an
angiotensin-II receptor antagonist to an ACE-
inhibitor and other treatment including baseline
B-blockade [4]. However, the combination of
all three available agents inhibiting the renin-an-
giotensin-aldosterone system, ie ACE-inhibitor,
angiotensin-1II receptor blocker, and spironolac-

tone, may carry a significant risk of hyperkaliaemia
and renal failure and should, therefore, only be
used in selected patients under close monitoring
[5]. Moreover, the effect of adding spironolactone
and angiotensin-II receptor blocker has not yet
been investigated. Since the benefit of spironolac-
tone was larger 3] than the one found in CHARM-
Added [4], spironolactone is often preferred in
patients NYHA class >I1I.

For symptomatic reasons, diuretics, digoxin,
and nitrates may be used. Despite these interven-
tions, some patients remain significantly symp-
tomatic, show progression of disease, or develop
repeated decompensations. These patients have
poor prognosis as well as quality of life, and, as a
consequence, need further assessment and treat-
ment.

Does it really fail?

Patients remaining symptomatic under above
mentioned treatment are often found not to
receive full doses as investigated in large clinical
trials and recommended by guidelines [1]. As-
sumed intolerability for particular drugs or higher
doses is usually the reason for not giving recom-
mended therapy. However, assumed intolerability
does not always correspond to actual intolerabil-
ity. Thus, most patients referred for transplant
evaluation to a single centre were on recom-
mended drugs. In particular, recently published
studies had a direct influence on prescription of
these drugs, but doses given were not appropriate
and did not change over time. Interestingly, fur-
ther increase in dose was possible in most patients
despite assumed intolerability [6].

Misconception is the most likely reason for
this behaviour of treating physicians. The lack of
increase in standard medical treatment is not
always rational and not corresponding to clinical
findings [5]. Thus, an increase of serum creatinine
after starting an ACE-inhibitor or angiotensin-II
receptor blocker is often interpreted as renal dam-
age. In fact, the slight functional deterioration is
related to the mode of action of these drugs and
represents preservation of long-term renal func-
tion [7] and reduction in microalbuminuria [8]. In-
deed, patients with renal failure profit from inhi-
bition of the renin-angiotensin system in that renal

function is preserved. Even in advanced renal fail-
ure, ACE-inhibition is beneficial [9]. Thus, an ini-
tial increase of the serum creatinine of up to 30%
or even slightly more is tolerable. However, the
dose of renally excreted ACE-inhibitors has to
be adapted to renal function. Also, hyperkalaemia,
as often seen particularly in combination with
spironolactone (or eplerenone), is acceptable up
to 5.5 mmol/l. Close monitoring of both serum
potassium and creatinine remains eminent, espe-
cially 4 to 7 days after each change in therapy.

ACE-inhibitors are also often accused to cause
dry cough. Indeed, ACE-inhibitor induced cough
has been reported to occur in 5 to 35% among
these patients, regardless of the temporal relation
between the initiation of ACE-inhibition and the
onset of cough [10]. However, dry cough may be a
clinical sign of worsening heart failure. Pulmonary
congestion may result in obstruction and oedema
of bronchi leading to dry cough. In these patients,
intensification of heart failure therapy including
increasing doses of ACE-inhibitor may even re-
duce cough [11].

Asymptomatic bradycardia is a common cause
for suboptimal B-blocker doses in patients with
chronic heart failure. However, asymptomatic
bradycardia and AV-block grade I are no reason
for dose reduction or even withdrawal of therapy.
Experimental studies have shown that bradycardia
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is a major mechanism by which B-blockers restore
contractile function [12]. A reduction in heart rate
is a predictor of beneficial effects of B-blocker
therapy independent of pretreatment heart rate
[13].

Another commonly suggested reason for in-
tolerability is hypotension. Often, there is a direct
inverse relationship between severity of heart fail-
ure and blood pressure. Thus, patients with low
blood pressure have most advanced disease with
poor prognosis [14]. These patients profit equally
from B-blockade with carvedilol regarding
improvement of prognosis, but even more so
symptomatically. Interestingly, treatment with
carvedilol resulted in a paradoxical increase in
blood pressure if initial blood pressure was
<95 mm Hg, but not in the other patients. There-
fore, hypotension per se is no reason for not initi-
ating and up-titrating 3-blockade. In these patients
with advanced heart failure, however, it must be
used with caution, using a low initial dose and small
dose increases with sufficiently long intervals, but
still aiming at target dose. Thus, the slogan “start
low, go slow, aim high” is particularly true for these
patients.

Chronic obstructive pulmonary disease and
asthma are other major reasons for not prescribing

B-blockers. The main concern is that B-blockers
may precipitate severe and potentially fatal bron-
chospasm. However, there is general agreement
that fixed or only mildly reversible bronchial ob-
struction is no contraindication for B-blocker use
[1], since B-blockade is of no harm in these pa-
tients. In fact, a recent meta-analysis showed that
cardioselective B-blockers are not only safe, but
also beneficial in heart failure patients with co-ex-
isting airway disease [15]. Since in clinical practice
itmay be difficult to differentiate between no/mild
and significant reversible broncho-obstruction,
careful use and testing are advised.

Still, sometimes intensification of medical
treatment is difficult, particularly in patients with
end stage heart failure, advanced age and co-mor-
bidities. Therefore, therapy should be adapted to
the individual need. An interdisciplinary approach
is more useful, the more complex the circum-
stances are. Numerous studies have shown that
multidisciplinary interventions for heart failure
may reduce both hospital admission and all-cause
mortality [16, 17].

Nevertheless, progression of heart failure can-
not be prevented in some patients with medical
therapy only. These patients may profit from fur-
ther treatment modalities.

Device-therapy (CRT, ICD)

Cardiac resynchronisation therapy (CRT)

Dyssynchrony of the contraction of the left
ventricle is common in patients with advanced
heart failure, usually caused by left bundle branch
block or comparable conduction delay. In these
patients, cardiac function may be improved by
cardiac resynchronisation therapy (CRT) with an
implantable biventricular pacemaker. This device
stimulates both the rightand leftventricle. The left
ventricle is stimulated not only from the septum,
but also from the lateral wall via an additional
electrode placed through the coronary sinus,
thereby harmonising the contraction. Recently,
the effects of CRT on morbidity and mortality
were investigated in patients with reduced left
ventricular function, wide QRS-complex and/or
echocardiographic signs of ventricular dyssyn-
chrony and symptoms during daily life activities
despite optimal medical therapy [18]. It revealed
a dramatic reduction not only of the combined
endpoint of mortality and cardiovascular hospital-
isation by 37%, but also a significant survival ben-
efit of 36%. Additionally, it was associated with a
significant increase in ejection fraction, quality of
life, and a reduction of symptoms. The observed
benefits persist or even increase with longer fol-
low-up [19]. Interestingly, not only death from
worsening heart failure is significantly reduced,
but also sudden cardiac death.

Apart from very seldom complications, the

main problem is that approximately 25 to 30% of
the patients do not respond to CRT. The reasons
for failing are not conclusively investigated yet.
Lack of dyssynchroneous contraction despite wide
QRS-complex might be one of the reasons. There-
fore, echocardiographic evaluation is used for in-
dication of CRT in some centres although data are
not conclusive yet. Another possibility of insuffi-
cient response is the presence of extensive scar tis-
sue in the region of left-lateral wall stimulation
[20], but this needs to be confirmed. Further
studies are required to prospectively address this
importantaspect of CRT therapy failure. Ongoing
studies are also addressing the use of CRT in pa-
tients who do not meet the standard criteria.

Implantable cardioverter defibrillator (ICD)
Implantable cardioverter defibrillators are the
other important component of device therapy in
heart failure to prevent sudden cardiac death,
although they are not used as end stage therapy. In
fact, ICDs are more effective in less advanced heart
failure, because sudden cardiac death is the main
cause of death in less severe heart failure, whereas
progression of disease is the main cause of death in
end stage heart failure [21]. In addition, patients
within functional class NYHA II have a much bet-
ter outcome after an adequate ICD shock event
than patients within NYHA class III and IV, who
may die from electromechanical dissociation after-
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Figure 2

Theoretical absolute
(left panel) and rela-
tive (right panel) per-
centage of effective
ICD-therapy in heart
failure depending on
functional class. Mor-
tality and frequency
of mode of death in
different functional
classes derived from
the MERIT-HF trial
[21]. Effectiveness of
ICD-therapy is esti-
mated to be 75% in
patients with func-
tional class Il and
sudden cardiac
death, 60% of SCD
events in class I,
and 40% of SCD
events in class IV (es-
timated and adapted
eg from [22]). Blue
bars indicate sudden
cardiac death, green
death from worsen-
ing heart failure, red
death from other
causes. Relative fre-
quency of sudden
cardiac death de-
clines substantially
with progression of
NYHA class, whereas
heart failure events
increase.
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wards ([22], figure 2). A very recent large trial un-
derscored this theoretical consideration, as ICD-
implantation was particularly effective in NYHA
IT patients, but not in more advanced heart failure
[23].

Several large clinical trials validated the effi-
cacy of ICD therapy in patients with reduced left-
ventricular ejection fraction (£30%), independ-
ently of the underlying cause [23, 24]. A relative
reduction of on average approximately 1/3 was
found. The data from these trials increased the im-
pact on ICD treatment practices. However, initia-
tion of medical therapy can dramatically improve
ejection fraction. Thus, medical therapy should be
optimised prior to implantation, which was also
applied in most patients of the large ICD-trials.

Survival curves do not divert immediately after
implantation, indicating that ICD should be used

primarily in patients with persistently low ejection
fraction under medical treatment. Electrophy-
siological testing is hardly necessary with the ex-
ception of some high risk patients with coronary
artery disease (eg EF 30-40% and non-sustained
VT) [25]. It is of utmost importance to assess left-
ventricular ejection fraction several months after
initiation of therapy. In patients after myocardial
infarction, this time interval may be shorter than
in the other heart failure patients due to the higher
absolute risk in ischaemic cardiomyopathy. How-
ever, [CD-implantation was not effective immedi-
ately after myocardial infarction (ie first 40 days)
[26]. In end stage heart failure, the potential
relative benefit of ICD is significantly smaller
(figure 2) and, therefore, may be reserved for
selected patients (eg transplant candidates).

Combination of CRT and ICD

Although ICD is not most efficient in end
stage heart failure, CRT may improve functional
status significantly, making patients eligible also
for ICD therapy. The combination of CRT with
an ICD reduced the risk of all-cause mortality by
36% when compared with optimal medical ther-
apy alone during short-term follow-up in severely
symptomatic (ie NYHA >III) heart failure patients

[27]. The combined therapy was not superior to
CRT alone regarding the primary combined end-
point. However, the combined therapy signifi-
cantly reduced mortality compared to patients
without device. Therefore, the decision as to
whether CRT is implanted alone or in combina-
tion with ICD should be tailored to the individual
need of each patient.

Is heart transplantation still an option?

Despite significant improvement in heart fail-
ure therapy including extended medical and de-
vice-based therapy, some patients show progres-
sive deterioration. In some of these patients, heart
transplantation is a good therapeutic option. Im-
portantly, patients should not be evaluated for
heart transplantation before all other therapeutic
options have been considered and failed [28]. This
includes revascularisation in patients with coro-
nary artery disease and significant areas of is-
chaemia or hibernation, although this approach
has not yet been prospectively tested, or valve sur-

gery in case of haemodynamically relevant valvu-
lopathies.

In the last 2 decades, improvements in patient
selection, surgical techniques, organ preservation,
and postoperative management have increased
survival rates and reduced complications after
heart transplantation. Current survival rates are
83% at 1 and 72% at 5 years, with 50% of patients
surviving 9.8 years [29]. However, significant
problems remain, limiting the potential of heart
transplantation. Thus, perioperative graft failure,
particularly in patients with elevated pulmonary
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Table 1

Relative and absolute
contraindications for
heart transplantation.

Figure 3

Comparison of
patients who were
taken on a waiting
list for transplanta-
tion immediately
after referral (Trans-
plantation) and who
were initially consid-
ered too well
(Medical therapy).
Although therapy

of heart failure has
changes since publi-
cation, these results
nicely show the pro-
gressive nature of
heart failure and the
need for ongoing
reassessment of
prognosis in these
patients (adapted
from [30]).

Relative factors

Absolute factors

Unusual weight loss

Fixed pulmonary hypertension

Drug, tobacco, or alcohol abuse

Active systemic infection

Advanced age (over 65-70 years)

Severe cerebral or carotid vascular disease not amenable to surgery

Severe cachexia

Severe chronic obstructive pulmonary disease or severe chronic bronchitis

Psychiatric illness which may interfere with compliance

Irreversible and severe hepatic or renal dysfunction

Morbid obesity

Unmanageable and/or severe psychiatric disease

Advanced, generalised atherosclerosis;
severe peripheral vascular disease

The patient is unable to understand the issues related to transplantation
and unable or unwilling to take medications as instructed

Diabetes mellitus in poor control

Active peptic ulcer disease

History of cancer
(detailed information needed for evaluation)

Positive HIV test

Active malignancy

hypertension, acute rejections though less com-
mon with current immunosuppression, infections
related to immunosuppressive therapy mainly dur-
ing the first year, as well as graft vasculopathy and
malignancies late after transplantation are the
most frequent causes of death. On the other hand,
donors are limited. Therefore, careful selection of
potential recipients is required.

There are important contraindications for
heart transplantation (table 1) [1]. Co-morbidities
significantly influence patient selection, since they
may worsen prognosis or increase the risk of com-
plications. Irreversible increase in pulmonary vas-
cular resistance increases the risk of acute graft fail-
ure significantly. Finally, mal-compliance or sub-
stance abuse may be prohibitive for transplanta-
tion in some patients, since accurate intake of im-
munosuppressive therapy is vital.

Assessment of prognosis

Considering the relatively high mortality dur-
ing the first year after transplantation with relative
good prognosis afterwards on the one hand, and
the progressive nature of end stage heart failure on
the other hand (figure 3, [30]), assessment of indi-
vidual prognosis is important particularly in pa-
tients referred for cardiac transplantation, but also
for other therapeutic options. Importantly, evalu-
ation for heart transplantation should not be post-
poned too long in end stage heart failure patients
under maximised treatment, since there is a “point
of no return” when transplantation is no longer
possible (eg in multi-organ failure). Unfortunately,

Transplantation
(n=146)

Probability of Survival

Medical Therapy
(n=119)

0 1 2 3 4 5 6

Survival time (years)

this “point of no return” is difficult to predict, un-
derlining the importance of prognostic assess-
ment.

There are numerous parameters that were
demonstrated to predict prognosis in heart failure.
However, no single prognostic factor was found to
be sufficiently predictive. In addition, results from
countless trials have varied widely, because they
not only depend on the population investigated,
parameters assessed, and statistical method used
(in multivariate analysis small differences may have
a big impact), but also on changes over time and
response to therapy. Therefore, assessment of an
individual patient’s prognosis remains difficult and
should not be based on one single parameter. Also,
ongoing re-evaluation process is inescapable.

Despite these caveats, various tests have been
established for prognostic assessment of heart fail-
ure patients in addition to symptoms and clinical
parameters such as blood pressure, heart rate, or
aetiology of heart failure [31]. In particular, assess-
ment of peak oxygen consumption (VO,max)
using ergospirometry is well established in numer-
ous studies and generally accepted as a mainstay
for assessment of potential transplant candidates.
Accordingly, it is incorporated in the probably
most widely used prognostic score [31]. However,
this score has been developed and validated before
the widespread use of CRT, ICD, B-blockers, and
spironolactone. A number of studies have evalu-
ated its prognostic value in the present era, show-
ing that the score continues to stratify risk; how-
ever, as survival has improved with the use of these
agents, the risk associated with each level has de-
creased [32]. Particularly in the medium risk range,
further parameters may help to improve stratify
risk. Ergospirometry has the additional advantage
of providing further prognostic factors independ-
entof VO,max [33, 34]. More recently, plasma lev-
els of B-type natriuretic peptide (BNP) have been
widely investigated for prognostic assessment in
patients with both chronic and acute heart failure,
showing promising results [35, 36]. Although
BNP-level was found to be the single most predic-
tive parameter in most studies, it is not yet consid-
ered as generally accepted prognostic marker for
transplant listing [32].
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Table 2

Selection of promis-
ing future therapeutic
approaches for end
stage heart failure.

Future therapeutic options

Despite the significant advances in the treat-
ment of end stage heart failure, mortality and mor-
bidity remain high. Thus, various new concepts are
being developed and investigated. An incomplete
list of promising therapeutic approaches is de-
picted in table 2. On the one hand, these
approaches use completely new therapeutic
modalities. On the other hand, they try to modify
already existing modalities or to use them in the
context of heart failure. For example, treatment of
anaemia in heart failure patients may improve
symptoms and possibly also prognosis, as sug-
gested by several small recent studies [37, 38].
However, ongoing large scale studies need to be
awaited before these therapeutic options can be
generally recommended.

In our country, left ventricular assist devices
are used nowadays as bridge to transplantation
only, but this is likely to change in the future. Pos-
sibly, regeneration of the myocardium will be an
alternative for replacement of the heart. Mechan-
ically influencing remodelling is another new ap-
proach. All these approaches are spectacular and

Mode of action Therapeutic approach

promising, but they also carry substantial risks.
Thus, it is still too early to foresee their future
place in the therapy of end stage heart failure. Var-
ious less spectacular approaches are also under
investigation. Since they use targets different from
those of current treatment, they may well signifi-
cantly improve outcome in end stage heart failure.
CRT as the most recent new approach impres-
sively showed the potential for further improve-
ments, even in patients on optimal medical ther-

apy [18].
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Regeneration of myocytes

Stem cells, myoblasts, stimulation of endogenous stem cells, gene therapy

Replacement of heart

Permanent assist device, xenotransplantation

Reverse remodelling

Surgical or interventional mitral valve repair / annuloplasty, acorn device

Resynchronisation CRT as early therapy

Treatment of co-morbidities

Erythropoietin, antianorectic agents, CPAP, Al-agonists

Individualisation

Individually targeted therapies (eg BNP-guided)

References

1 Swedberg K, Cleland J, Dargie H, et al. Guidelines for the di-
agnosis and treatment of chronic heart failure: executive sum-
mary (update 2005): The Task Force for the Diagnosis and
Treatment of Chronic Heart Failure of the European Society of
Cardiology. Eur Heart J. 2005;26:1115-40.

Hunt SA, Abraham WT, Chin MH, et al. ACC/AHA 2005
Guideline Update for the Diagnosis and Management of
Chronic Heart Failure in the Adult: a report of the American
College of Cardiology/American Heart Association Task Force
on Practice Guidelines (Writing Committee to Update the 2001
Guidelines for the Evaluation and Management of Heart Fail-
ure): developed in collaboration with the American College of
Chest Physicians and the International Society for Heart and
Lung Transplantation: endorsed by the Heart Rhythm Society.
Circulation. 2005;112:e154-€235.

Pitt B, Zannad F, Remme W], et al. The effect of spironolac-
tone on morbidity and mortality in patients with severe heart
failure. Randomized Aldactone Evaluation Study Investigators.
N Engl ] Med. 1999;341:709-17.

4 McMurray J]J, Ostergren J, Swedberg K, et al. Effects of can-
desartan in patients with chronic heart failure and reduced left-
ventricular systolic function taking angiotensin-converting-
enzyme inhibitors: the CHARM-Added trial. Lancet. 2003;362:
767-71.

McMurray J, Cohen-Solal A, Dietz R, et al. Practical recom-
mendations for the use of ACE inhibitors, beta-blockers, aldos-
terone antagonists and angiotensin receptor blockers in heart
failure: putting guidelines into practice. Eur J Heart Fail.
2005;7:710-21.

~o

[o%)

w

6 Brunner-La Rocca HP, Capraro J, Kiowsk W. Compliance by
referring physicians with recommendations on heart failure
therapy from a tertiary center. ] Cardiovasc Pharmacol Ther.
2006;11:85-92.

7 Apperloo AJ, de Zeeuw D, de Jong PE. A short-term antihyper-

tensive treatment-induced fall in glomerular filtration rate pre-

dicts long-term stability of renal function. Kidney Int. 1997;

51:793-7.

Lewis EJ, Hunsicker LG, Clarke WR, et al. Renoprotective ef-

fect of the angiotensin-receptor antagonist irbesartan in pa-

tients with nephropathy due to type 2 diabetes. N Engl J Med.
2001;345:851-60.

9 Hou FF, Zhang X, Zhang GH, et al. Efficacy and safety of
benazepril for advanced chronic renal insufficiency. N Engl J
Med. 2006;354:131-40.

10 Dicpinigaitis PV. Angiotensin-converting enzyme inhibitor-

induced cough: ACCP evidence-based clinical practice guide-

lines. Chest. 2006;129:169S-73S.

Brunner-La Rocca HP, Weilenmann D, Kiowski W, et al.

Plasma levels of enalaprilat in chronic therapy of heart failure:

relationship to adverse events. ] Pharmacol Exp Ther. 1999;289:

565-71.

12 Nagatsu M, Spinale FG, Koide M, et al. Bradycardia and the

role of beta-blockade in the amelioration of left ventricular

dysfunction. Circulation. 2000;101:653-9.

Nobhria A, Lewis E, Stevenson LW. Medical management of

advanced heart failure. JAMA. 2002;287:628-40.

[ee]

1

—_

1

[9%)



SWISS MED WKLY 2007;137:107-113 - www.smw.ch

113

14

15

16

17

18

19

20

2

—_

22

2

[oN)

24.

25

Rouleau JL, Roecker EB, Tendera M, et al. Influence of
pretreatment systolic blood pressure on the effect of carvedilol
in patients with severe chronic heart failure: the Carvedilol
Prospective Randomized Cumulative Survival (COPERNI-
CUS) study. ] Am Coll Cardiol. 2004;43:1423-9.

Ashrafian H, Violaris AG. Beta-blocker therapy of cardiovascu-
lar diseases in patients with bronchial asthma or COPD: The
pro viewpoint. Prim Care Respir J. 2005;14:236-41.

Holland R, Battersby J, Harvey I, et al. Systematic review of
multidisciplinary interventions in heart failure. Heart. 2005;91:
899-906.

MecAlister FA, Stewart S, Ferrua S, et al. Multidisciplinary
strategies for the management of heart failure patients at high
risk for admission: a systematic review of randomized trials.
J Am Coll Cardiol. 2004;44:810-9.

Cleland JG, Daubert JC, Erdmann E, et al. The effect of
cardiac resynchronization on morbidity and mortality in heart
failure. N Engl ] Med. 2005;352:1539-49.

Cleland JG, Daubert JC, Erdmann E, et al. Longer-term effects
of cardiac resynchronization therapy on mortality in heart fail-
ure [the CArdiac REsynchronization-Heart Failure (CARE-
HF) trial extension phase]. Eur Heart J. 2006;27:1928-32.
Bleeker GB, Kaandorp TA, Lamb HJ, et al. Effect of postero-
lateral scar tissue on clinical and echocardiographic improve-
ment after cardiac resynchronization therapy. Circulation.
2006;113:969-76.

Effect of metoprolol CR/XL in chronic heart failure: Metopro-
lol CR/XL Randomised Intervention Trial in Congestive Heart
Failure (MERIT-HF). Lancet. 1999;353:2001-7.

Mitchell LB, Pineda EA, Titus JL, et al. Sudden death in pa-
tients with implantable cardioverter defibrillators: the impor-
tance of post-shock electromechanical dissociation. ] Am Coll
Cardiol. 2002;39:1323-8.

Bardy GH, Lee KL, Mark DB, et al. Amiodarone or an im-
plantable cardioverter-defibrillator for congestive heart failure.
N Engl J Med. 2005;352:225-37.

Nanthakumar K, Epstein AE, Kay GN, et al. Prophylactic im-
plantable cardioverter-defibrillator therapy in patients with left
ventricular systolic dysfunction: a pooled analysis of 10 primary
prevention trials. ] Am Coll Cardiol. 2004;44:2166-72.

Zipes DP, Camm AJ, Borggrefe M, et al. ACC/AHA/ESC 2006
guidelines for management of patients with ventricular arrhyth-
mias and the prevention of sudden cardiac death — executive
summary: A report of the American College of Cardiology/
American Heart Association Task Force and the European
Society of Cardiology Committee for Practice Guidelines
(Writing Committee to Develop Guidelines for Management
of Patients with Ventricular Arrhythmias and the Prevention of
Sudden Cardiac Death) Developed in collaboration with the
European Heart Rhythm Association and the Heart Rhythm
Society. Eur Heart J. 2006;27:2099-140.

26

2

~J

2

@

2

O

30

3

—_

32

3

(o8]

34

3

w

36

37

38

Hohnloser SH, Kuck KH, Dorian P, et al. Prophylactic use of
an implantable cardioverter-defibrillator after acute myocardial
infarction. N Engl ] Med. 2004;351:2481-8.

Bristow MR, Saxon LA, Boehmer J, et al. Cardiac-resynchro-
nization therapy with or without an implantable defibrillator
in advanced chronic heart failure. N Engl ] Med. 2004;350:
2140-50.

Freudenberger RS, Kim J, Tawfik I, et al. Optimal medical ther-
apy is superior to transplantation for the treatment of class I, II,
and III heart failure: a decision analytic approach. Circulation.
2006;114:162-166.

Taylor DO, Edwards LB, Boucek MM, et al. Registry of the
International Society for Heart and Lung Transplantation:
twenty-second official adult heart transplant report — 2005.
J Heart Lung Transplant. 2005;24:945-55.

Oechslin E, Brunner-LaRocca HP, Solt G, et al. Prognosis of
medically treated patients referred for cardiac transplantation.
IntJ Cardiol. 1998;64:75-81.

Aaronson KD, Schwartz JS, Chen TM, et al. Development and
prospective validation of a clinical index to predict survival in
ambulatory patients referred for cardiac transplant evaluation.
Circulation. 1997;95:2660-7.

Mehra MR, Kobashigawa J, Starling R, etal. Listing criteria for
heart transplantation: International Society for Heart and Lung
Transplantation guidelines for the care of cardiac transplant
candidates — 2006. ] Heart Lung Transplant. 2006;25:1024-42.
Rickli H, Kiowski W, Brehm M, et al. Combining low-intensity
and maximal exercise test results improves prognostic predic-
tion in chronic heart failure. ] Am Coll Cardiol. 2003;42:
116-22.

Ponikowski P, Francis DP, Piepoli M, et al. Enhanced ventila-
tory response to exercise in patients with chronic heart failure
and preserved exercise tolerance: marker of abnormal cardiores-
piratory reflex control and predictor of poor prognosis. Circu-
lation. 2001;103:967-72.

Logeart D, Thabut G, Jourdain P, et al. Predischarge B-type
natriuretic peptide assay for identifying patients at high risk of
re-admission after decompensated heart failure. ] Am Coll Car-
diol. 2004;43:635-41.

Latini R, Masson S, Anand I, et al. The comparative prognos-
tic value of plasma neurohormones at baseline in patients with
heart failure enrolled in Val-HeFT. Eur HeartJ. 2004;25:292-9.
Akram K, Pearlman BL. Congestive heart failure-related ane-
mia and a role for erythropoietin. Int J Cardiol. 2006.

Hampl H, Hennig L, Rosenberger C, et al. Effects of optimized
heart failure therapy and anemia correction with epoetin beta
on left ventricular mass in hemodialysis patients. Am ] Nephrol.
2005;25:211-20.



Established in 1871

Formerly: Schweizerische Medizinische Wochenschrift

Swiss Medical Weekly

Official journal of the Swiss Society of Infectious

diseases, the Swiss Society of Internal Medicine

and the Swiss Respiratory Society

The many reasons why you should
choose SMW to publish your research

What Swiss Medical Weekly has to offer:

*  SMW’ impact factor has been steadily
rising. The 2005 impact factor is 1.226.
*  Open access to the publication via
the Internet, therefore wide audience
and impact
* Rapid listing in Medline
* LinkOut-button from PubMed
with link to the full text
website http://www.smw.ch (direct link
from each SMW record in PubMed)

* No-nonsense submission — you submit
a single copy of your manuscript by
e-mail attachment

* Peer review based on a broad spectrum
of international academic referees

* Assistance of our professional statistician
for every article with statistical analyses

* Fast peer review, by e-mail exchange with
the referees

*  Prompt decisions based on weekly confer-
ences of the Editorial Board

* Prompt notification on the status of your
manuscript by e-mail

* Professional English copy editing

* No page charges and attractive colour
offprints at no extra cost

Editorial Board

Prof. Jean-Michel Dayer, Geneva

Prof. Peter Gehr, Berne

Prof. André P. Perruchoud, Basel

Prof. Andreas Schaffner, Zurich
(Editor in chief)

Prof. Werner Straub, Berne

Prof. Ludwig von Segesser, Lausanne

International Advisory Committee
Prof. K. E. Juhani Airaksinen, Turku, Finland
Prof. Anthony Bayes de Luna, Barcelona, Spain
Prof. Hubert E. Blum, Freiburg, Germany
Prof. Walter E. Haefeli, Heidelberg, Germany
Prof. Nino Kuenzli, Los Angeles, USA
Prof. René Lutter, Amsterdam,

The Netherlands
Prof. Claude Martin, Marseille, France
Prof. Josef Patsch, Innsbruck, Austria
Prof. Luigi Tavazzi, Pavia, Italy

We evaluate manuscripts of broad clinical
interest from all specialities, including experi-
mental medicine and clinical investigation.

We look forward to receiving your paper!

Guidelines for authors:
http://www.smw.ch/set_authors.html

EMH ‘= s.ivd

Editores Medicorum Helveticorum

All manuscripts should be sent in electronic form, to:

EMH Swiss Medical Publishers Ltd.
SMW Editorial Secretariat

Farnsburgerstrasse 8

CH-4132 Muttenz

Manuscripts: submission@smw.ch
Letters to the editor:  letters@smw.ch
Editorial Board: red@smw.ch
Internet: http://www.smw.ch




