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Summary
Cheyne-Stokes Respiration (CSR) is a breathing pattern characterised by rhythmic oscillation
of tidal volume with regularly recurring periods of
hyperpnoea, hypopnoea and apnoea. CSR is no
longer solely regarded as a symptom of severe congestive heart failure (CHF), but has been recognised as an independent risk factor for worsening
heart failure and reduced survival in patients with
CHF. CSR is associated with frequent awakening
that fragment sleep and with concomitant sympathetic activation both of which may worsen CHF.
Cheyne-Stokes Respiration is very common in patients with severe CHF and its prevalence may
have been underestimated in the past due to tech-

nical limitations that precluded respiratory monitoring outside sleep laboratories. Since treatment
of CSR appears to be beneficial and safe, patients
at risk should be promptly diagnosed and treated.
Treatment of CSR has been demonstrated to improve left ventricular ejection fraction and potentially prolongs survival in patients with severe
CHF. This article briefly summarises the current
knowledge of the patho-physiology, prevalence
and therapy of Cheyne-Stokes respiration.
Key words: Cheyne-Stokes respiration; periodic
breathing; congestive heart failure; circadian monitoring of respiration; non-invasive ventilation
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In 1854, Stokes poetically described a breathing pattern that was later named after him and after
Cheyne who had previously published a similar description in 1818 [1, 2]: “The decline in the length
and force of the respirations is as regular and remarkable as their progressive increase. The inspiration becomes each one less deep than the preceding, until they
are all but imperceptible and then the state of apparent
apnoea occurs. This is at last broken by the faintest possible inspiration; the next effort is a little stronger, until
so to speak, the paroxysm of breathing is at its height,
again to subside by a descending scale ... This symptom,
as occurring in its highest degree, I have only seen during a few weeks previous to the death of the patient …”
Ever since, physicians have looked at CheyneStokes Respiration (CSR) not only as a symptom
of severe congestive heart failure (CHF) but also
as a bad prognostic sign. In fact, several studies
proved the association of CSR with a bad prognosis in patients with CHF. Hanly et al reported the
cumulative survival after 2 years to be 86% vs. 56%
in patients with lone CHF compared to patients
with CHF and CSR [3]. Lanfranchi et al. found the
apnoea-hypopnoea index – that is, a measure of the
severity of CSR – and the left atrial area to be
independent predictors of mortality in severe
CHF [4]. CSR becomes more common as CHF

worsens. CSR may not just be a marker of the
severity of CHF but may also aggravate it. The
recurrent cycling of apnoea/hypopnoea and hyperpnoea during CSR can cause sympathetic overstimulation possibly due to microarousals that
occur either at the end of the apnoea when the
CO2-level reaches the apnoea-threshold [5–7] or
at the peak of hyperpnoea when the respiratory
drive reaches its height [8, 9]. During sleep, CSR
causes recurrent awakening and thereby reduces
slow wave and REM sleep [10, 11]. The observation that patients with CSR have higher levels of
endogenous catecholamines than patients with
the same degree of CHF, but without CSR, has
sparked new interest in the treatment of CSR [12].
Since sympathetic over-stimulation has a well
known harmful influence on CHF and the treatment of CSR has been demonstrated to diminish
sympathetic nerve activation [13–16], CSR became a therapeutic target for the treatment of
CHF. In fact, there are several small studies that
demonstrated a positive influence of the treatment
of CSR on heart failure [13, 17, 18]. The markers
of sympathetic nerve activation and the arrhythmias that are possibly related to sympathetic stimulation decreased if CSR was successfully treated
[19, 20]. Accordingly, treatment of CSR with con-
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tinuous positive airway pressure (CPAP) increased
left ventricular ejection fraction and survival in a
small number of patients with severe CHF awaiting heart transplantation [12, 17, 18]. The most
likely effect of CPAP supposedly was to reduce cardiac preload and afterload, as such improving CHF
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and thereby CSR. Although there is a lack of large
randomised controlled trials, the treatment of
CSR by such means appears to offer a promising
and safe therapeutic supplement for patients with
severe CHF. The necessity to adequately diagnose
and treat CSR is growing.

Definition and pathophysiology
Periodic breathing with regular cycling between hyperpnoea and apnoea or hypopnoea is
called Cheyne-Stokes Respiration (CSR) (Figure
1). When CSR occurs during sleep, it constitutes
a specific type of Central Sleep Apnoea (CSA) [21].
In contrast to the central sleep apnoeas that are
accompanied by hypercapnia in the obesityhypoventilation syndrome, CSR is accompanied
by hypocapnia. Since patients with CSR have a low
paCO2 that is close to the apnoeic threshold, the
high sensitivity of the chemoreceptors for CO2
seems to play an important role in the generation
Figure 1
Tracing during 90 sec of Cheyne-Stokes respiration in a patient with congestive heart failure.
The top panel shows the instantaneous lung
volume (Sum) measured with an inductance
plethysmograph. The needle electro-myography (EMG) of the scalene muscle depicts the
tonic and phasic activity during the hyperpnoea in opposite to the atony during the apnoea. Oxygen saturation (SaO2) monitored by
pulse oximetry at the ear lobe oscillates between 85% and 95% during apnoea and hyperpnoea, respectively. End-tidal CO2 (PETCO2)
peaks at 38 mm Hg at the beginning of hyperpnoea and continually decreases to 28 mm Hg
before apnoea occurs.

Figure 2
Patho-physiology of Cheyne-Stokes respiration
in patients with congestive heart failure (CHF).
CHF causes pulmonary congestion and therefore activates pulmonary J receptors which
stimulate ventilation. PaCO2 falls below the
apnoea threshold and, during the subsequent
apnoea, paCO2 raises and paO2 falls until the
apnoea threshold is exceeded. The restart of
ventilation coincides with an arousal which
also stimulates sympathetic nerve activity
(SNA) and catecholamine release. The intermittently released catecholamines and the periodic increases of SNA cause oscillatory surges
of heart rate and blood pressure which additionally strain the failing heart and therefore
may worsen CHF (Figure from Thorax
2002;57:547–554 [21] with permission from
the BMJ Publishing Group).

of respiratory oscillations [7, 22]. When the wakeful drive to breathe is abolished and the apnoeic
threshold increases at sleep onset, the inherent instability of respiratory control associated with increased CO2 sensitivity is revealed and periodic
breathing commences. During the hyperpnoeic
phase of CSR, paCO2 falls below the apnoeic
threshold and breathing stops until paCO2 exceeds
the apnoeic threshold again at the end of the period of apnoea (figure 1). Both, the chemical stimulus and the stimulus of the microarousal that
often arises at the end of apnoea, initiate the sub-
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sequent hyperpnoea; thus, the periodic respiratory
oscillations perpetuate themselves [5, 7, 23]. In
CHF, the elevated pulmonary capillary pressure
and the concurrent pulmonary oedema possibly
heighten the sensitivity of the chemoreceptors to
CO2 through stimulation of vascular and pulmonary stretch receptors which can indirectly
modulate chemosensitivity with their vagal afferents to the respiratory controller [7, 22, 23]. Pulmonary capillary wedge pressure has been demonstrated to be correlated with the occurrence of
CSR while almost all other indicators of CHF are
not different between patients with and without
CSR [15, 24, 25]. Since Guyton was able to experimentally induce periodic breathing in dogs by inserting long plastic tubes between the proximal
and distal carotid arteries [26], the prolonged circulation time of patients with CHF has been suspected to cause CSR through a delayed information transfer of the paCO2 between the lung and
the brain stem where the central chemoreceptors
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are located [27]. However, several studies have not
been able to confirm a close relationship between
the prolonged circulation time and the occurrence
of CSR in man [15, 21, 24, 25]. Figure 2 illustrates
the interactions between the heart and the control
of breathing that are likely to be involved in the
patho-physiology of CSR as well as its sequelae for
sleep and daytime performance [21]. The periodic
oscillations of CSR are not limited to respiration
but also involve other regulatory circuits of the
body so that not only the heart rate, blood pressure and cardiac output but also the cerebral perfusion, EEG-activity, muscle tone, muscle reflexes
and pupil size oscillate during CSR [5, 11, 28, 29].
The simultaneous periodic activity of such different physiological systems may indicate that there
is a common central pacemaker responsible for the
oscillating output to various subordinate regulatory circuits or that the oscillatory output of one
system spills over and induces oscillations in other
feedback loops [30, 31].

Prevalence and diagnosis
Three recent studies found a prevalence of
55%, 40% and 33% of CSR during sleep based on
47, 81 and 450 patients with severe CHF, respectively [20, 32, 33]. Since unique definitions of CSR
and its severity are lacking, data on the prevalence
of CSR have to be interpreted with reference to in-

Figure 3
Tracing during 30 min of Cheyne-Stokes respiration in a patient with congestive heart failure.
The tracing is part of a 24 h recording obtained
in an outpatient with a novel portable monitoring equipment (LifeShirt®, Vivometrics, USA).
The tidal volume (VT), ribcage (RC) and abdomen (AB) signals are measured by an inductance plethysmograph. The breath rate (BR)
ranges from 0 to 45 breaths/min. Minute ventilation (VI) is extrapolated from VT and BR on
a breath-to-breath basis. The cycle time (CT)
indicates the length of one CSR cycle that is
around 60 sec in this patient. The heart rate
(HR) is irregular because the patient has atrial
fibrillation. The flat signal of the accelerometer
(ACC) shows that the patient is resting.
The pulse oximeter at the finger depicts the
characteristic oscillations of the oxygen
saturation (SpO2) during CSR (range 97% to
84% SpO2).

Figure 4
Diurnal and nocturnal prevalence of CheyneStokes respiration in patients with severe CHF
(left ventricular ejection fraction <35%). The
white area represents patients with less than
5 cycles of CSR/h, the light grey area indicates
patients with 5–15 cycles of CSR/h and the dark
grey area signifies patients with more than 15
cycles of CSR/h. At a cut-off level of 15 cycles
of CSR/h, the diurnal and the nocturnal prevalence of CSR was 28% and 71%, respectively
[35].

dividually applied definitions. Male sex, waking
paCO2 <38 mm Hg, atrial fibrillation, age >60
years and coronary artery disease could be identified as risk factors for the occurrence of CSR [20,
33]. Data on the prevalence of CSR during the daytime and outside sleep laboratories are scant and
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are based on short term recordings, but CSR was
detected in as many as 66% of awake patients who
were observed for 30 minutes [30, 34]. In the past,
technical limitations precluded long term monitoring of the breathing pattern outside the sleep
lab and, hence, the circadian prevalence of CSR is
not known. Because of this and because we recognised that CSR has potential prognostic and therapeutic implications, we recorded the breathing
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pattern of 21 outpatients with a portable lightweight monitoring system (LifeShirt®, Vivometrics, USA) continuously for 24 h (figure 3). This
allowed unobtrusive monitoring of the breathing
pattern, oxygen saturation and heart rate during
the patients’ usual activities. We found a diurnal
and nocturnal prevalence of CSR of 28% and 71%
respectively, in patients with severe congestive
heart failure (figure 4) [35].

Therapy
Since the treatment of CHF prolongs survival
and CSR is a sequel of CHF, abolishing CSR is primarily a marker of success of the cardiac therapy
[36]. None the less, treatment of CSR is beneficial
in its own right because of its additional potential
for aggravating CHF and because of the sleep disruption that accompanies it. Thus, treatment of
CSR aims to enhance the patients’ quality of life
by improving sleep quality, physical performance
and cardiac function. By improving CHF, the therapy of CSR may prolong patients’ survival. If CSR
persists despite maximal medical therapy aimed at
controlling CHF, non-invasive ventilation or delivery of supplemental oxygen, which are the mainstays for the treatment of CSR, should be considered. Theophylline and the inhalation of an air
mixture with 3% CO2 have been demonstrated to
diminish CSR in small studies, but both therapies
are considered inferior because of their side effects
[37, 38]. Theophylline increases arrhythmias
through augmented sympathetic activity and CO2
can cause cerebral vasodilatation and oedema. Recently, atrial overdrive pacing has been demonstrated to eliminate about half the incidence of
both obstructive and central apnoea in patients
with CHF [39]. This therapeutic approach is under
investigation and requires further confirmation in
larger trials.
CSR has been treated with several modes of
non-invasive ventilation, the most common and
best studied being continuous positive airway pressure (CPAP) applied by a nasal mask. CPAP has
been found to reduce central apnoea/hypopnoea,
circulating catecholamines, sympathetic nerve activation, arrhythmias and atrial natriuretic peptide
while it improves left ventricular ejection fraction,
mitral regurgitation, sleep quality and quality of
life in patients with CHF [13, 17–19]. In a small
study of 27 patients with CSR and severe CHF
awaiting heart transplantation, CPAP has been
shown to decrease the need for transplantation and
to prolong survival prior to transplantation by
approximately 60% during a median follow-up
period of two years; interestingly, CPAP only improved LVEF and mortality in patients with periodic breathing while patients with equally severe
CHF without CSR did not benefit from CPAP
[18]. A possible explanation for this discrepancy
may be that CPAP improves CHF not by decreas-

ing preload and afterload but through its beneficial effects on CSR with consequent reduction in
sympathetic nerve activity which is consistently
increased in patients with CSR. A large multi-centre study to investigate CPAP as a therapy for CSR
in patients with CHF is underway [40]. The mechanism by which CPAP abolishes CSR is not well
understood, but the mechanical effect of CPAP on
cardiac function is known. CPAP increases intrathoracic pressure that impedes venous return to
the right atrium, reduces the end-diastolic volume
of both ventricles and hence decreases both preload and afterload [23, 41]. Despite these promising results, CPAP suppresses periodic breathing
only in 40% to 60% of patients with CHF and is
often not well tolerated [19, 42]. In patients with
severe CHF and atrial fibrillation, CPAP has been
found to reduce cardiac output so that CPAP
should be applied cautiously in this group of patients [43, 44]. Thus, other modes of ventilation
such as bi-level positive airway pressure (BiPAP)
and adaptive pressure support ventilation have recently been applied for the treatment of CSR.
Köhnlein et al. could not find any advantage of
BiPAP ventilation over CPAP [45] while Teschler
et al found adaptive pressure support to better suppress central apnoea and to improve sleep quality
more than CPAP [46].
Supplemental oxygen is also able to suppress
CSR, possibly by lowering the respiratory drive
through abolition of the hypoxic stimulus to
breathe; if the hypoxic stimulus that occurs towards the end of the apnoea is reduced, the subsequent ventilatory response is blunted and the
paCO2 may be prevented from falling below the
apnoea threshold so that no apnoea will follow [5].
At a rate of 2–4 l/min, oxygen has been reported
to diminish CSR in most patients. Krachman et al
found oxygen and CPAP to be equally effective for
the suppression of CSR in patients with CHF [47].
After 1 week of nocturnal oxygen therapy, Andreas
et al found improved exercise capacity, sleep quality and cognitive function while daytime symptoms did not improve in a randomised controlled
trial of 22 patients with CHF [48]. After 4 weeks
of oxygen therapy, Staniforth et al found a reduction of CSR and of the urinary noradrenaline
excretion whilst quality of life and sleep did not
improve [49].
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Conclusion
Patients with severe congestive heart failure
(CHF) frequently suffer from Cheyne-Stokes Respiration (CSR) which disturbs quality of sleep because of the recurrent awakening that accompanies
the periodic cycling from apnoea to hyperpnoea;
in addition, CSR potentially aggravates CHF
through continuing sympathetic nerve activation.
Continuous positive airway pressure ventilation
(CPAP) and oxygen therapy can abolish CSR with
varying success. Both CPAP and oxygen can improve quality of life in patients with severe CHF;
in addition, CPAP has been demonstrated to improve cardiac function and possibly even survival
of these terminally ill patients. Since abolition of
Cheyne-Stokes respiration is a valuable therapeutic aim in itself and is likely to improve congestive

heart failure, clinicians should carefully monitor
the breathing pattern of patients with severe heart
failure and direct therapy to eliminate CheyneStokes respiration.
The author likes to thank Konrad E. Bloch, MD, for
the critical review of the manuscript.

Correspondence:
Thomas Brack, M.D.
Division of Pulmonary Medicine
C-Hoer 27
University Hospital
CH-8091 Zurich
E-Mail: thomas.brack@usz.ch

References
1 Stokes W. The diseases of the heart and the aorta Dublin:
Hodges and Smith. 1854;323–6.
2 Cheyne J. A case of apoplexy in which the fleshy part of the heart
is turned to fat. Dublin Hospital Report 1818;2:216–23.
3 Hanly PJ, Zuberi-Khokhar NS. Increased mortality associated
with Cheyne-Stokes respiration in patients with congestive
heart failure. Am J Respir Crit Care Med 1996;153:272–6.
4 Lanfranchi PA, Braghiroli A, Bosimini E, Mazzuero G,
Colombo R, Donner CF, et al. Prognostic value of nocturnal
Cheyne-Stokes respiration in chronic heart failure. Circulation
1999;99:1435–40.
5 Franklin KA, Sandstrom E, Johansson G, Balfors EM. Hemodynamics, cerebral circulation, and oxygen saturation in
Cheyne-Stokes respiration. J Appl Physiol 1997;83:1184–91.
6 Trinder J, Merson R, Rosenberg JI, Fitzgerald F, Kleiman J,
Douglas BT. Pathophysiological interactions of ventilation,
arousals, and blood pressure oscillations during Cheyne-Stokes
respiration in patients with heart failure. Am J Respir Crit Care
Med 2000;162:808–13.
7 Xie A, Skatrud JB, Puleo DS, Rahko PS, Dempsey JA. Apneahypopnea threshold for CO2 in patients with congestive heart
failure. Am J Respir Crit Care Med 2002;165:1245–50.
8 Naughton M, Benard D, Tam A, Rutherford R, Bradley TD.
Role of hyperventilation in the pathogenesis of central sleep apneas in patients with congestive heart failure. Am Rev Respir
Dis 1993;148:330–8.
9 Hanly P, Zuberi N, Gray R. Pathogenesis of Cheyne-Stokes
respiration in patients with congestive heart failure. Relationship to arterial PCO2. Chest 1993;104:1079–84.
10 Javaheri S, Parker TJ, Wexler L, Michaels SE, Stanberry E,
Nishyama H, et al. Occult sleep-disordered breathing in stable
congestive heart failure. Ann Intern Med 1995;122:487–92.
11 Davies RJ, Bennet LS, Barbour C, Tarassenko L, Stradling JR.
Second by second patterns in cortical electroencephalograph
and systolic blood pressure during Cheyne-Stokes. Eur Respir
J 1999;14:940–5.
12 Naughton MT, Benard DC, Liu PP, Rutherford R, Rankin F,
Bradley TD. Effects of nasal CPAP on sympathetic activity in
patients with heart failure and central sleep apnea. Am J Respir
Crit Care Med 1995;152:473–9.
13 Naughton MT, Liu PP, Bernard DC, Goldstein RS, Bradley
TD. Treatment of congestive heart failure and Cheyne-Stokes
respiration during sleep by continuous positive airway pressure.
Am J Respir Crit Care Med. 1995;151:92–7.
14 van de Borne P, Oren R, Abouassaly C, Anderson E, Somers
VK. Effect of Cheyne-Stokes respiration on muscle sympathetic
nerve activity in severe congestive heart failure secondary to ischemic or idiopathic dilated cardiomyopathy. Am J Cardiol
1998;81:432–6.

15 Mansfield D, Kaye DM, Brunner LR, Solin P, Esler MD,
Naughton MT. Raised sympathetic nerve activity in heart
failure and central sleep apnea is due to heart failure severity.
Circulation 2003;107:1396–400.
16 Andreas S, Bingeli C, Mohacsi P, Luscher TF, Noll G. Nasal
oxygen and muscle sympathetic nerve activity in heart failure.
Chest 2003;123:366–71.
17 Tkacova R, Liu PP, Naughton MT, Bradley TD. Effect of continuous positive airway pressure on mitral regurgitant fraction
and atrial natriuretic peptide in patients with heart failure. J Am
Coll Cardiol 1997;30:739–45.
18 Sin DD, Logan AG, Fitzgerald FS, Liu PP, Bradley TD. Effects
of continuous positive airway pressure on cardiovascular outcomes in heart failure patients with and without Cheyne-Stokes
respiration. Circulation 2000;102:61–6.
19 Javaheri S. Effects of continuous positive airway pressure on
sleep apnea and ventricular irritability in patients with heart
failure. Circulation 2000;101:392–7.
20 Lanfranchi PA, Somers VK, Braghiroli A, Corra U, Eleuteri E,
Giannuzzi P. Central sleep apnea in left ventricular dysfunction:
prevalence and implications for arrhythmic risk. Circulation
2003;107:727–2.
21 Kohnlein T, Welte T, Tan LB, Elliott MW. Central sleep apnoea syndrome in patients with chronic heart disease: a critical
review of the current literature. Thorax 2002;57:547–54.
22 Javaheri S. A mechanism of central sleep apnea in patients with
heart failure. N Engl J Med 1999;341:949–54.
23 Bradley TD, Floras JS. Sleep apnea and heart failure: Part II:
central sleep apnea. Circulation 2003;107:1822–6.
24 Solin P, Bergin P, Richardson M, Kaye DM, Walters EH,
Naughton MT. Influence of pulmonary capillary wedge pressure on central apnea in heart failure. Circulation 1999;99:
1574–9.
25 Mortara A, Sleight P, Pinna GD, Maestri R, Capomolla S, Febo
O, et al. Association between hemodynamic impairment and
Cheyne-Stokes respiration and periodic breathing in chronic
stable congestive heart failure secondary to ischemic or idiopathic dilated cardiomyopathy. Am J Cardiol 1999;84:900–4.
26 Guyton AC, Crowell JW, Moore JW. Basic Oscillating Mechanism of Cheyne-Stokes Breathing. Am J Physiol 1956;395–8.
27 Pryor WW. Cheyne-Stokes Respiration in Patients with Cardiac Enlargement and Prolonged Circulation Time. Circulation 1951;4:233–8.
28 Dowell AR, Buckley CE, III, Cohen R, Whalen RE, Sieker HO.
Cheyne-Stokes respiration. A review of clinical manifestations
and critique of physiological mechanisms. Arch Intern Med
1971;127:712–26.
29 Brack T, Jubran A, Tobin MJ. Are fluctuations in end-expiratory lung volume in patients with Cheyne-Stokes respiration
caused by post-inspiratory activity of rib-cage muscles? Am J
Respir Crit Care Med 2000;161:A 713.

Cheyne-Stokes respiration in patients with congestive heart failure

30 Ponikowski P, Anker SD, Chua TP, Francis D, Banasiak W,
Poole-Wilson PA, Coats AJ, Piepoli M. Oscillatory breathing
patterns during wakefulness in patients with chronic heart failure: clinical implications and role of augmented peripheral
chemosensitivity. Circulation 1999;100:2418–24.
31 Leung RS, Floras JS, Lorenzi-Filho G, Rankin F, Picton P,
Bradley TD. Influence of cheyne-stokes respiration on cardiovascular oscillations in heart failure. Am J Respir Crit Care Med
2003;167:1534–9.
32 Javaheri S, Parker TJ, Liming JD, Corbett WS, Nishiyama H,
Wexler L, et al. Sleep apnea in 81 ambulatory male patients with
stable heart failure. Types and their prevalences, consequences,
and presentations. Circulation 1998;97:2154–9.
33 Sin DD, Fitzgerald F, Parker JD, Newton G, Floras JS, Bradley
TD. Risk factors for central and obstructive sleep apnea in 450
men and women with congestive heart failure. Am J Respir Crit
Care Med 1999;160:1101–6.
34 Mortara A, Sleight P, Pinna GD, Maestri R, Prpa A, La Rovere
MT, et al. Abnormal awake respiratory patterns are common in
chronic heart failure and may prevent evaluation of autonomic
tone by measures of heart rate variability. Circulation 1997;96:
246–52.
35 Brack T, Thüer I, Clarenbach CF, Senn O, Noll G, Russi ER,
Bloch KE. Circadian prevalence of Cheyne-Stokes respiration
in patients with congestive heart failure. Eur Respir J 2003;
22:23s.
36 Dark DS, Pingleton SK, Kerby GR, Crabb JE, Gollub SB, Glatter TR, et al. Breathing pattern abnormalities and arterial oxygen desaturation during sleep in the congestive heart failure
syndrome. Improvement following medical therapy. Chest
1987;91:833–6.
37 Javaheri S, Parker TJ, Wexler L, Liming JD, Lindower P,
Roselle GA. Effect of theophylline on sleep-disordered breathing in heart failure. N Engl J Med 1996;335:562–7.
38 Xie A, Rankin F, Rutherford R, Bradley TD. Effects of inhaled
CO2 and added dead space on idiopathic central sleep apnea.
J Appl Physiol 1997;82:918–26.
39 Garrigue S, Bordier P, Jais P, Shah DC, Hocini M, Raherison
C, et al. Benefit of atrial pacing in sleep apnea syndrome. N Engl
J Med 2002;346:404–12.

610
40 Bradley TD, Logan AG, Floras JS. Rationale and design of
the Canadian Continuous Positive Airway Pressure Trial for
Congestive Heart Failure patients with Central Sleep ApneaCANPAP. Can J Cardiol 2001;17:677–84.
41 Naughton MT, Rahman MA, Hara K, Floras JS, Bradley TD.
Effect of continuous positive airway pressure on intrathoracic
and left ventricular transmural pressures in patients with congestive heart failure. Circulation 1995;91:1725–31.
42 Calverley PM. Nasal CPAP in cardiac failure: case not proven.
Sleep 1996;19:S236–S239.
43 Liston R, Deegan PC, McCreery C, Costello R, Maurer B,
McNicholas WT. Haemodynamic effects of nasal continuous
positive airway pressure in severe congestive heart failure. Eur
Respir J 1995;8:430–5.
44 Kiely JL, Deegan P, Buckley A, Shiels P, Maurer B, McNicholas
WT. Efficacy of nasal continuous positive airway pressure therapy in chronic heart failure: importance of underlying cardiac
rhythm. Thorax 1998;53:957–62.
45 Kohnlein T, Welte T, Tan LB, Elliott MW. Assisted ventilation
for heart failure patients with Cheyne-Stokes respiration. Eur
Respir J 2002;20:934–41.
46 Teschler H, Dohring J, Wang YM, Berthon-Jones M. Adaptive
Pressure Support Servo-Ventilation. A novel treatment for
Cheyne-Stokes respiration in heart failure. Am J Respir Crit
Care Med 2001;164:614–9.
47 Krachman SL, D’Alonzo GE, Berger TJ, Eisen HJ. Comparison of oxygen therapy with nasal continuous positive airway
pressure on Cheyne-Stokes respiration during sleep in congestive heart failure. Chest 1999;116:1550–7.
48 Andreas S, Clemens C, Sandholzer H, Figulla HR, Kreuzer H.
Improvement of exercise capacity with treatment of CheyneStokes respiration in patients with congestive heart failure. J Am
Coll Cardiol 1996;27:1486–90.
49 Staniforth AD, Kinnear WJ, Starling R, Hetmanski DJ, Cowley AJ. Effect of oxygen on sleep quality, cognitive function and
sympathetic activity in patients with chronic heart failure and
Cheyne-Stokes respiration. Eur Heart J 1998;19:922–8.

Swiss
Medical Weekly

Swiss Medical Weekly: Call for papers

Official journal of
the Swiss Society of Infectious disease
the Swiss Society of Internal Medicine
the Swiss Respiratory Society

The many reasons why you should
choose SMW to publish your research
What Swiss Medical Weekly has to offer:
•
•
•
•

•
•
•
•
•
•
•
•

SMW’s impact factor has been steadily
rising, to the current 1.537
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 conferences 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 experimental medicine and clinical investigation.
We look forward to receiving your paper!
Guidelines for authors:
http://www.smw.ch/set_authors.html

Impact factor Swiss Medical Weekly
2
1.8

1.537

1.6

E ditores M edicorum H elveticorum

1.4
1.162

1.2

All manuscripts should be sent in electronic form, to:

1
0.770

0.8

EMH Swiss Medical Publishers Ltd.
SMW Editorial Secretariat
Farnsburgerstrasse 8
CH-4132 Muttenz

0.6
0.4

Schweiz Med Wochenschr (1871–2000)
Swiss Med Wkly (continues Schweiz Med Wochenschr from 2001)

2004

2003

2002

2000

1999

1998

1997

1996

0

1995

0.2

Manuscripts:
Letters to the editor:
Editorial Board:
Internet:

submission@smw.ch
letters@smw.ch
red@smw.ch
http://www.smw.ch

