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Obstructive sleep apnea (OSA) is a sleep breathing disorder 
that is increasingly recognized in the general population in 
developed countries, with current prevalence estimates of 
9% to 38%, depending on the diagnostic criteria used (1).  
While the increase in prevalence rates over the last  
30 years has been explained, in part, by increased physician 
awareness and more readily available diagnostic testing for 
OSA , there has also been an increase in “real’ prevalence, 
in parallel with the obesity epidemic and longevity (2,3). 
However, even with this greater awareness of OSA, the vast 
majority of patients with the disease remain undiagnosed. 
In contrast to the rising prevalence of OSA, the incidence 
of stroke in developed countries is on the wane (4). Despite 
this, stroke is the second leading cause of death worldwide 
and its societal burden remains considerable, in part, due 
to the high prevalence of stroke attributable to enhanced 
survival post-stroke. As such, the primary and secondary 
prevention of stroke continues to be of major importance, 
with emphasis on treatment of modifiable risk factors such 
as hypertension and atrial fibrillation. More recently, OSA 
has emerged as another potential modifiable risk factor in 
this regard. 

A relationship between the presence of OSA and stroke 
has been consistently demonstrated in observational 
studies over the last decade. While this may be explained 
in part by shared, overlapping risk factors that predispose 
to both OSA and stroke (e.g., male sex, older age), there 
is biological plausibility to support a causal relationship; 
the intermittent upper airway narrowing and collapse that 

characterises OSA causes intermittent hypoxia, hypercapnia, 
and the generation of large intrathoracic pressure swings, 
with subsequent negative impact on sympathovagal 
balance, hemodynamics and cardiac wall stresses (5). 
These aforementioned pathophysiological effects may 
be responsible for both the heightened and differing 
temporality of cardiovascular and cerebrovascular morbidity 
and mortality of OSA (6,7). The initial description of 
a possible relationship between OSA and stroke comes 
from a case report as recently as 1985 which describes a 
34-year-old male with severe OSA and hypertension who 
developed a stroke with right hemiplegia (8). This was 
followed by several small retrospective and cohort studies. 
More robust evidence of the relationship between OSA 
and stroke came from both the Sleep Heart Health and 
Wisconsin epidemiological studies. The 2001 Sleep Heart 
Health study reported an association between OSA and 
prevalent stroke [OR =4.31, adjusted for hypertension 
and body mass index (BMI) for an apnea-hypopnea index  
(AHI) ≥11 events per hour]. Evidence of a causal relationship 
was later shown in the Wisconsin cohort study, with a 3-fold 
increased risk of incident stroke in subjects with an AHI ≥20 
events per hour, following adjustment for age, BMI and sex. 
This causal relationship was reaffirmed when data from 
clinic populations showed a significant association between 
OSA and incident stroke (9,10). 

In the post-stroke population, studies have consistently 
shown a high prevalence of OSA. These studies have 
been performed in the acute, subacute and chronic post-
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stroke periods (11). The current study under discussion 
by Huhtakangas et al., published in Sleep Medicine (12), 
aimed to evaluate the prevalence, severity and nature of SA 
in consecutive adult patients with ischemic stroke within  
48 hours of admission to a single-centre stroke unit in 
Finland over a 21-month time period. Subjects were 
subsequently stratified into those who received thrombolysis 
or not. While this is not the first study to evaluate SA 
prevalence in a post-stroke cohort, it is the first study to 
stratify the groups into those who did or did not receive 
thrombolysis (tPA) for treatment of acute stroke. There 
are also a number of methodological issues and strengths 
by which this study differs from others in the literature. 
Concomitant pulmonary disease, heart failure or severe 
functional impairments were not exclusion criteria as was 
the case in most (13,14) but not all previous studies (15). 
Therefore, this study provides a representation of OSA 
prevalence in unselected hospital-admitted ischemic stroke 
patients. Secondly, rates of refusal to participate, attrition 
and invalid recordings were relatively low (20%) compared 
to rates of 36% and 50% respectively in other studies in this 
population (13,14). 

In this current study, as in other post-stroke studies (16), 
home sleep apnea test (HSAT) was used to determine the 
presence of sleep apnea. The device used has been validated 
for the diagnosis of OSA (17) but not central sleep apnea 
(CSA). Furthermore, current recommendations from the 
American Association of Sleep Medicine do not support the 
use of testing with HSAT due to the absence of validation 
studies on most of the portable sleep apnea devices (18). 
One validation study has demonstrated excellent sensitivity 
and specificity for a portable device (AHI >10 events per 
hour) in a stroke cohort and therefore, while the concerns 
regarding HSAT are valid they may be overstated (19).  

The prevalence of OSA is very high within the 
Huhtakangas cohort (91.2%), compared to other similar 
studies (60–70%). These differences may be due to the lower 
AHI cut-off (≥5 vs. >10 /hour) and the exclusion of those 
who received thrombolysis from other similar studies (20).  
This study confirms previous study findings of a very high 
level of undiagnosed sleep apnea (4.4% prior diagnosis of 
OSA) within the community (21). While the onset of OSA 
may be de novo post stroke most of the evidence suggests 
that it usually is a pre-existing condition (5). 

Finally, a novel finding in this paper is the higher 
prevalence of OSA (96.4% vs. 85.1%) in those who received 
thrombolysis compared to those who did not, respectively, 
despite subjects being of younger age. By design the 

thrombolysis group had greater severity stroke, but neither 
they nor other studies were able to demonstrate stroke 
severity as a predictor of stroke. The authors propose the 
development of systemic inflammatory response syndrome, 
cerebral oedema and intracerebral haematoma as potential 
factors contributing to increased OSA prevalence. The 
occurrence of de novo OSA requires damage to specific brain 
regions, however, the observational design of the study 
does not allow for any firm conclusions in this regard. We 
would propose the possibility that the time spent in a supine 
sleep position could be a potential reason for this higher 
prevalence as supine sleep is very common in those with 
stroke, and even more so in those with severe stroke and 
significant physical limitations (22). Unfortunately, sleep 
position data are not available in this study. 

In summary, this study confirms the high prevalence 
of OSA in the post-stroke population. The finding of a 
greater prevalence of OSA in the thrombolysis group, 
while interesting, requires further study to investigate 
the temporal nature of OSA, the role of sleep position, 
and the effect on medium to long-term outcomes. 
Some might suggest that if the majority of patients 
with stroke (91.4%) have OSA, should we not consider 
its presence as part of the normal aging process which 
may provide ischemic preconditioning and prevention 
of greater stroke severity? Observational evidence for 
early mortality in post-stroke patients with untreated 
OSA (23) and evidence from randomized control 
trials of the positive impact of OSA treatment in the  
post-stroke population on early neurological recovery (24),  
motor improvements (25), and reduction in recurrent 
strokes and increased survival (26) suggests otherwise. 

Acknowledgements

None.

Footnote

Conflicts of Interest: Dr. Lyons previously served on the 
Research Advisory Board for Breso-Tec. Dr. Ryan has no 
conflicts of interest to declare.  

References

1. Senaratna CV, Perret JL, Lodge CJ, et al. Prevalence 
of obstructive sleep apnea in the general population: A 
systematic review. Sleep Med Rev 2017;34:70-81. 



S1101Journal of Thoracic Disease, Vol 10, Suppl 9 April 2018

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2018;10(Suppl 9):S1099-S1101jtd.amegroups.com

2. Peppard PE, Young T, Barnet JH, et al. Increased 
prevalence of sleep-disordered breathing in adults. Am J 
Epidemiol 2013;177:1006-14. 

3. Young T, Palta M, Dempsey J, et al. The occurrence of 
sleep-disordered breathing among middle-aged adults. N 
Engl J Med 1993;328:1230-5. 

4. Koton S, Schneider AL, Rosamond WD, et al. Stroke 
incidence and mortality trends in US communities, 1987 
to 2011. JAMA 2014;312:259-68. 

5. Lyons OD, Ryan CM. Sleep Apnea and Stroke. Can J 
Cardiol 2015;31:918-27. 

6. Marin JM, Carrizo SJ, Vicente E, et al. Long-term 
cardiovascular outcomes in men with obstructive sleep 
apnoea-hypopnoea with or without treatment with 
continuous positive airway pressure: an observational 
study. Lancet 2005;365:1046-53. 

7. Martins EF, Martinez D, da Silva FABS, et al. Disrupted 
day-night pattern of cardiovascular death in obstructive 
sleep apnea. Sleep Med 2017;38:144-50. 

8. Tikare SK, Chaudhary BA, Bandisode MS. Hypertension 
and stroke in a young man with obstructive sleep apnea 
syndrome. Postgrad Med 1985;78:59-60, 64-6. 

9. Munoz R, Duran-Cantolla J, Martínez-Vila E, et al. Severe 
sleep apnea and risk of ischemic stroke in the elderly. 
Stroke 2006;37:2317-21. 

10. Yaggi HK, Concato J, Kernan WN, et al. Obstructive 
sleep apnea as a risk factor for stroke and death. N Engl J 
Med 2005;353:2034-41. 

11. Johnson KG, Johnson DC. Frequency of sleep apnea in 
stroke and TIA patients: a meta-analysis. J Clin Sleep Med 
2010;6:131-7. 

12. Huhtakangas JK, Huhtakangas J, Bloigu R, et al. 
Prevalence of sleep apnea at the acute phase of ischemic 
stroke with or without thrombolysis. Sleep Med 
2017;40:40-6. 

13. Bassetti CL, Milanova M, Gugger M. Sleep-disordered 
breathing and acute ischemic stroke: diagnosis, risk factors, 
treatment, evolution, and long-term clinical outcome. 
Stroke 2006;37:967-72. 

14. Boulos MI, Wan A, Im J, et al. Identifying obstructive 
sleep apnea after stroke/TIA: evaluating four simple 
screening tools. Sleep Med 2016;21:133-9. 

15. Parra O, Arboix A, Bechich S, et al. Time course of 

sleep-related breathing disorders in first-ever stroke or 
transient ischemic attack. Am J Respir Crit Care Med 
2000;161:375-80. 

16. Boulos MI, Elias S, Wan A, et al. Unattended Hospital and 
Home Sleep Apnea Testing Following Cerebrovascular 
Events. J Stroke Cerebrovasc Dis 2017;26:143-9.

17. Nigro CA, Dibur E, Malnis S, et al. Validation of 
ApneaLink Ox™ for the diagnosis of obstructive sleep 
apnea. Sleep Breath 2013;17:259-66. 

18. Kapur VK, Auckley DH, Chowdhuri S, et al. Clinical 
Practice Guideline for Diagnostic Testing for Adult 
Obstructive Sleep Apnea: An American Academy of Sleep 
Medicine Clinical Practice Guideline. J Clin Sleep Med 
2017;13:479-504. 

19. Ryan CM, Wilton K, Bradley TD, et al. In-hospital 
diagnosis of sleep apnea in stroke patients using a portable 
acoustic device. Sleep Breath 2017;21:453-60. 

20. Bravata DM, Concato J, Fried T, et al. Continuous positive 
airway pressure: evaluation of a novel therapy for patients 
with acute ischemic stroke. Sleep 2011;34:1271-7. 

21. Bravata DM, McClain V, Austin C, et al. Diagnosing 
and managing sleep apnea in patients with chronic 
cerebrovascular disease: a randomized trial of a home-
based strategy. Sleep Breath 2017;21:713-25. 

22. Brown DL, Lisabeth LD, Zupancic MJ, et al. High 
prevalence of supine sleep in ischemic stroke patients. 
Stroke 2008;39:2511-4. 

23. Sahlin C, Sandberg O, Gustafson Y, et al. Obstructive 
sleep apnea is a risk factor for death in patients with stroke: 
a 10-year follow-up. Arch Intern Med 2008;168:297-301. 

24. Parra O, Sánchez-Armengol A, Bonnin M, et al. 
Early treatment of obstructive apnoea and stroke 
outcome: a randomised controlled trial. Eur Respir J 
2011;37:1128-36.

25. Ryan CM, Bayley M, Green R, et al. Influence of 
continuous positive airway pressure on outcomes of 
rehabilitation in stroke patients with obstructive sleep 
apnea. Stroke 2011;42:1062-7. 

26. Parra O, Sánchez-Armengol Á, Capote F, et al. Efficacy of 
continuous positive airway pressure treatment on 5-year 
survival in patients with ischaemic stroke and obstructive 
sleep apnea: a randomized controlled trial. J Sleep Res 
2015;24:47-53. 

Cite this article as: Lyons OD, Ryan CM. Obstructive sleep 
apnea and stroke: hand in hand? J Thorac Dis 2018;10(Suppl 
9):S1099-S1101. doi: 10.21037/jtd.2018.03.129


