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Stroke and Sleep Apnoea: Cause or Consequence?
M. Bhatia
○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

Indian J Sleep Med 2006; 1.1, 19-21
See end of article for authors
affiliations
○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

Address for correspondence:
Dr. Manvir Bhatia
L-23, Hauz Khas Enclave,
New Delhi - 110016
manvirbhatia1@yahoo.com
○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

Keywords: OSA, STROKE, CPAP

Sleep Apnoea and Stroke
Stroke is the second leading cause of death worldwide
and leading cause of long-term disability.1,2 Strategies
for stroke prevention, including the control of
hypertension, treatment of atrial fibrillation, and smoking
cessation, have reduced the disease burden, but stroke
still remains an important public health challenge. A
better understanding of the risk factors for stroke is
needed to develop additional preventive strategies. The
cardiovascular implications of normal & disturbed sleep,
especially sleep apnea have recently drawn a lot of
attention.
Central sleep apnea is characterized by intermittent
loss of respiratory drive, resulting in apnea followed by
compensatory periods of hyperventilation. Obstructive
sleep apnea occurs when mechanisms that maintain
upper-airway tone during sleep are dysfunctional,
resulting in a narrowing or collapse of the airway. The
obstructive sleep apnea syndrome is a common medical
condition, a treatable form of disordered breathing in
which the upper airway closes repeatedly during sleep.

Prevalence of Sleep Apnoea in Stroke
The prevalence of sleep apnea in middle-aged American
adult population is 4%.3 The syndrome is associated
with vascular risk factors and with substantial

cardiovascular morbidity and mortality.4 Several studies
have shown a prevalence of the syndrome among patients
with stroke that exceeds 60 percent.5,6,7,8,9 Prevalence of
SDB (AHI >5) in acute stroke ranges from 44 – 95%,
and of SDB at 3 yrs in stroke survivors (AH1 5) is
reported as 81% and (AHI 5 + ESS 11) being 20%.10
Whether the relation between the syndrome and
stroke is independent of confounding risk factors, such
as hypertension, hyperlipidemia, diabetes mellitus, and
smoking is not clear. Several cross-sectional analyses
7,11,12,,13,14,15
have shown an increase in the risk of stroke
with sleep-disordered breathing that is similar in
magnitude to the effect of other cardiovascular risk
factors.

Mechanism in Development
Cardiovascular Disease

of

Although the exact cause that links OSA with
cardiovascular disease is unknown, there is evidence that
OSA is associated with a group of proinflammatory and
prothrobotic factors that have been identified to be
important in development of atherosclerosis. OSA is
associated with increased daytime and nocturnal
sympathetic activity. Autonomic abnormalities are also
seen such as increased resting heart rate, increased BP
variability. The pathophysiologic mechanisms that are
seen in OSA and may participate in the development of
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cardiovascular disorders are repetitive respiratory events
which cause hypoxia, hypercapnia and arousals or
disrupted sleep. These physiologic events result in
increased sympathetic outflow, alteration in BP control
mechanisms, and vascular alterations.16

likelihood of death. Longer respiratory events had greater
effect (mean length of respiratory event most significantly
associated with death at 6 mths was 15 secs.21 Various
authors evaluated SDB & stroke, and have reported
worse functional outcome in those with SDB.

Various markers such as plasma homocysteine, Creactive protein, fibrinogen, endothelin have also been
implicated, along with insulin resistance . Inflammatory
markers, infection, homocystiene and SDB rank as four
most important new risk factors in cerebral
atherosclerosis.

Good et al 22 studied patients with pulse oximetry,
and found that a number oximetry variables (desaturation
index, mean SaO2, no. of desaturations) correlated with
the Barthel index at discharge and at 3 & 12 months.
Spriggs et al 12 reported 6 mth survival for stroke patients
as 79% for those who “never snored” compared with
52% who “always snored”. The early and late mortality
rates in non-regular snorers (4 -18%) was lower than in
regular snorers. (15% -30%).

Effect of Apnoea on Stroke
In the immediate post stroke period areas of the brain
are thought to become critically ischaemic, especially
the ischaemic penumbra. So any fluctuation in cerebral
blood flow or blood oxygen saturation is critical. It is
well known that stroke progression typically occurs early
after stroke onset, and is independently associated with
SDB.17
Repeated episodes of UAO affect cerebral blood flow,
cause fluctuations in intracranial pressure; upper airway
occlusion causes hemodynamic oscillations in BP, cardiac
output and heart rate.18,19,20
The pharyngeal muscles may be affected in stroke,
thus causing UAO. Systemic B.P., pulse rate and cardiac
output all decrease during an obstructive apnoea and
increase suddenly at apnoea termination. Cerebral blood
flow also decreases with upper airway obstruction. 43%
of stroke patients have progression of their neurological
deficit. This typically occurs early after stroke onset,
with 87% occurring within first 48 hours.
Why the interest? If UAO is common during sleep
in first 24 hours of stroke; interventions targeted to
abolish sleep disordered breathing may improve outcome.

Effect of OSA on morbidity and
Mortality Post Stroke
The fact that UAO occurring with 24 hours of stroke
affects the prognosis is not surprising, given the
haemodynamic oscillations and fluctuations in oxygen
saturation that accompany it.
It has been seen that severity of upper airway
obstruction appears to be associated with a worse
functional outcome following stroke, increasing the
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Thus UAO is associated with mortality and morbidity
following stroke; however because of unsuspected and
unmeasured confounders inherent in observational study,
this cannot be taken as confirming causation.
A recent study showed that severe obstructive sleep
apnoea syndrome increases the risk of fatal and nonfatal
cardiovascular events and that this is independent of other
cardiovascular and cerebrovascular risk factors. The risk
of stroke increased progressively with increased severity
of the syndrome.23 An observational study has reported
that OSAS significantly increases the risk of stroke or
death from any cause and the increase is independent of
other risk factors, including hypertension.24

CPAP after Stroke
CPAP compliance is 50 –70% in highly selected stroke
patients in stable phase following stroke. The questions
about CPAP such as fixed pressure, auto titration and at
what pressure remain unanswered.

Conclusion
The interrelation between snoring, sleep apnoea and
stroke remains a challenge. Potentially the topic is of
considerable importance as risk factors for stroke and
management of patients after stroke.
Even if it is not possible to eliminate all obstructive
respiratory events, at least preventing longer events, and
hence more severe hemodynamic oscillations with
oxygen desaturation may be effective in improving
outcome.
The questions whether OSA is an independent risk
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factor for stroke?
Probably answered by NEJM study
Can treatment of OSA reduce the risk of stroke?
Increased prevalence/severity of OS A post stroke? Yes
Does sleep apnoea independently influence the mortality
for stroke? Possibly
Effect on recovery — ?
However, although the use of CPAP in obstructive
sleep apnea may lower blood pressure, sympathetic
activity, and other surrogates of cardiovascular risk, there
are no large-scale, randomized trials of cardiovascular
events or survival with the treatment. Although therapy
should always be tailored to the individual patient, the
intriguing data from Bradley, Yaggi, and their colleagues
provide a timely reminder of the importance of evidence
based recommendations in any widespread therapeutic
strategy, particularly when treatment options carry a
substantial economic burden.
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