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Stroke alert: sleep disordered breathing predicts survival?

L. Grote

Stoke is a very widespread disease, a leading cause of death,
and generates high healthcare costs due to causing consider-
able disability. The aetiology and outcomes of stroke are
various. Ischemic stroke dominates and differs pathogeneti-
cally from haemorrhagic stroke, the latter having a poorer
prognosis. Several modifiable risk factors, including hyper-
tension, diabetes, hyperlipidemia, smoking, and arterial fibri-
llation, have been defined in stroke. However, these
traditional risk factors do not fully explain the occurrence
of stroke and new risk factors including inflammatory
markers, infection and homocysteine have been proposed
[1]. Other data have identified sleep disordered breathing
(SDB) as a potential risk factor.

SDB is a common condition affecting 10–20% of the adult
population and an even higher incidence has been reported in
the elderly. Obstructive sleep apnoea (OSA) is by far the most
common type of SDB, whereas central SDB, such as Cheyne-
Stokes respiration, is more frequent in patients suffering from
acute stroke and cardiac failure. There is ongoing debate on
the causal role of SDB in vascular disease. Several epidemio-
logical studies identified an association between SDB and
ischemic heart disease and stroke, but the causality remained
unresolved. Recent data on the incidence of fatal and nonfatal
cardiovascular events clearly suggest that coexisting SDB
increased event rate [2, 3]. The risk impact varies between
studies but is generally low-to-moderate. However, the high
prevalence of SDB implied that even a minor risk increase
may have considerable implications for public health. The
epidemiological data contrasts with results from pathophy-
siological case control studies mainly performed in OSA
patients. These studies suggest a far stronger link between
SDB and vascular disease. OSA has a profound cardio-
vascular impact by increased sympathetic activity, reduced
vascular endothelial function, neuro-endocrine activation,
and as a trigger of systemic vascular inflammation. The
resulting haemodynamic instability and recurrent nocturnal
oxygenation/re-oxygenation have been proposed as the main
trigger mechanisms for vascular and cardiac stress during
sleep. Other studies have demonstrated that elimination of
OSA by nasal continuous positive airway pressure (CPAP)
normalised vascular or cardiac dysfunction, hypercoaguable
state, oxygen radical release and inflammatory cell activation.
However, it should be kept in mind that far from all SDB/
OSA patients appear to develop a manifest cardiovascular
disease even after years of apnoeic events. It is therefore likely
that yet unidentified compensatory mechanisms of genetic/
environmental origin play an important role for susceptibility
of vascular disease in SDB patients.

Patients with manifest cerebrovascular disease (ischaemic
or haemorrhagic lesions) constitute a high-risk group prone
to excess mortality. The role of SDB in this group has been
extensively investigated [4]. Early pioneer work found an

over-representation of snoring and or diagnosed SDB in
patients after stroke. Subsequent work suggested that up to
50% of patients with manifest stroke, but not with transitory
ischaemic attacks (TIA), have SDB, thereby indirectly indicat-
ing a potential influence of SDB in stroke aetiology. A recent
large-scale epidemiological study, the Sleep Heart Health
Study, reported a linear association between stroke and SDB,
even steeper than that found for cardiac disease [5]. More-
over, this study could not determine whether OSA/SDB
preceded the event or if it occurred as a result of the stroke
disease. Incident data on stroke in SDB patients are expected
to be reported soon from this study and may shed light on the
causal relationship of the association. One dominant risk
factor for cerebrovascular disease in this context may
certainly be OSA-induced systemic hypertension. This form
of hypertension has been well-documented in several epide-
miological and controlled clinical studies. However, beside
this and other adverse vascular impact mentioned above,
SDB may increase stroke risk and worsen recovery after
stroke by factors, such as decreased cerebral blood flow
during OSA events, altered cerebrovascular autoregulation,
and increased susceptibility for paradoxical embolisation via
an open foramen ovale during obstructed breathing. In
addition, two treatment studies of SDB in poststroke patients
showed improved rehabilitation outcome and mood stability
[6, 7].

In the current issue of the Journal, PARRA et al. [8] reported
follow-up data on 161 patients with first-ever stroke (n=122)
or TIA (n=39) after an observational period of y2 yrs. In
total, 22 patients died during this period and vascular disease
(63%), in particular the reoccurrence of a cerebrovascular
event (50%), was the dominant cause of death. Traditional
risk factors such as age, diabetes, ischaemic heart disease and
cardiac failure, as well as pulmonary disease, came out as
predictors for mortality in the univariate statistical model.
Most interestingly, the number of SDB events, obtained from
a limited sleep study during the acute phase of the stroke/TIA
event, was a powerful predictor for 2-yr mortality. In the
multivariate model, only SDB (apnoea-hypopnoea index, 5%
risk increase per unit), age, infarct localisation with involve-
ment of the middle cerebral artery, and concomitant ischaemic
heart disease came out as independent predictors. The occur-
rence of predominantly central SDB was associated with
particular mortality. This is the first prospective study
addressing the role of SDB in stroke mortality. Its strengths
include the large number of patients and the assessment of
SDB during the acute phase of stroke. In addition, the study
provides a long-term follow-up, an exact identification of
different potential confounders (traditional risk factors, type
and localisation of vascular damage, physical and mental
health state by questionnaire data etc.) and the classification
of different sleep variables. Limitations include the lack of an
experimental or interventional study arm. Thus, it would have
been of specific interest to document the role of SDB
treatment (e.g. nasal CPAP, oral devices, drug treatment) in
this patient group in order to further address a causal role of
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SDB in stroke mortality. The follow-up data were not based
on regular scheduled follow-up visits. No detailed data were
provided on the number of TIA/stroke relapses, the incidence
of other cardiovascular disease, drug treatment logs, or on the
estimation of compliance with risk-modifying drug treatment.
It may be argued that the occurrence of SDB only provides a
measure of a generally poorer health status of the patients and
not a mechanism for increased risk on its own. However, the
current study from PARRA et al. [8] should be seen as an
important milestone for the understanding of the potential
role of SDB in patients with acute cerebrovascular disease.

What are the important insights to be gained from this
study and what are the new scientific questions that have been
raised? 1) An important risk predictor for stroke outcome can
be identified in a sleep study within 72 h after the acute stroke/
transitory ischemic attacks event. This finding may have
considerable implications for future stroke management if the
results can be confirmed in larger trials. Multicentre studies
would be a possible scenario, including stroke units capable to
implement sleep studies, as a routine procedure in acute
stroke care. With even larger patient numbers it may be
possible to identify the predictive value of central versus
obstructive sleep disordered breathing after stratification for
age, different stroke aetiologies and possibly even different
stroke localisations. 2) Randomised treatment trials are
warranted to verify whether treatment of sleep disordered
breathing may reduce stroke mortality. If sleep disordered
breathing as a mortality predictor cannot be modified or
reversed by treatment, diagnostic evaluation certainly becomes
less relevant. Different treatment modalities (nasal ventila-
tion, oxygen therapy, antioxidative treatment, improvement
of endothelial function etc.) could be investigated as acute or
long-term intervention in stroke patients with sleep disor-
dered breathing. 3) PARRA et al. [8] used a validated
multichannel recorder to assess sleep disordered breathing
in the acute setting. This diagnostic tool in the hands of
trained and experienced personnel may be practical and
produce valid results. However, specific development of new,
simplified diagnostic tools or the validation of already existing
equipment in the specific setting of acute stroke care may be
of particular interest to assess adequate markers of sleep
disordered breathing in the context of stroke. 4) This study

suggests that sleep disordered breathing monitoring in the
acute phase of stroke predicts mortality. It would be of
interest to compare these findings with data obtained from
monitoring performed during a later stage of rehabilitation.
Monitoring during the acute phase of stroke may be parti-
cularly problematic, at least in some subgroups of patients.
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