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V.C., 70y male


History

acute weakness, slurred speech

PA: diabetes, hypertension, obesity

no excessive daytime sleepiness



Status 

dysarthria, hemiparesis, NIH=11

BMI=29



Work-Up

Blood tests: dyslipidemia, HbA1c=6.5

Echocardiography, 24h ECG, doppler: normal
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V.C., 70y male


The following statement is correct:



A.  A sleep disordered breathing (SDB) is probable

B.  The absence of sleepiness makes a SDB unlikely

C.  The diagnosis of SDB in the stroke unit is difficult

D.  The treatment of SDB in acute stroke patients is 

usually not possible and has no long-term effects
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Cheyne-Stokes breathing (CSB)
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Plum and Posner, The diagnosis of Stupor and Coma
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Types of SDB in stroke




•  Obstructive sleep apnea

•  Central sleep apnea (periodic breathing, Cheyne-Stokes)

•  Mixed apneas



Modulators

•  Sleep stage

•  Position

•  Interval after stroke
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Cheyne-Stokes breathing after 

supratentorial stroke


Brown and Plum, Am J Med 1961
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Brown, Sleep Med 2014


SDB and brainstem stroke


n=355, 13 days after stroke , ApneaLink PlusTM
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Johnson, J Clin Sleep Med 2010


29 studies (until 12.2008)

2343 pts



AHI> 10 in 63% (23 studies)

AHI>30 in 29% (10 studies)
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Seiler, Neurology 2019


89 studies (until 4.2017)

7096 pts



AHI> 5 in 71% 

AHI>30 in 30% 




2019
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SAS-CARE Study


•  Full PSG within 1 week

•  AASM 2012 criteria



•  168 consecutive stroke pts

•  74% stroke, 26% TIA

•  male 72%, mean age 61±9

•  NIHSS: 4±5 (0-40)


Ott (submitted)


Int J Stroke 2012


•  50% AHI>15

•  30% AHI>30

 

•  obstructive (84%)

•  central (13%)


bad outcome at 3 months

•  high NIHSS/AHI


2019
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Parra, AJRCCM 2000


SDB improves after acute stroke and TIA


stable phase: after 3 months
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Detrimental effects of SDB on stroke (short-term)




•  Recurrent hypoxemia

•  Increased/variable blood pressure

•  Increased cardiac arrhythmias (?)

•  Cerebral hypoperfusion

•  Longer hospitalization (costs)


•  Stroke progression?

•  Short-term outcome?
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Yaggi and Mohsenin, Lancet Neurol 2004


oxygen desaturations







blood pressure swings



cerebral blood flow

velocity swings







respiratory events


Detrimental acute effects of SDB
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•  Increased mortality

•  Increased cardiovascular morbidity

•  Poorer stroke outcome


Detrimental effects of SDB on stroke (longterm)
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Jonas, JAMA 2017


Detrimental long-term effects of SDB




23 

Universitätsklinik für Neurologie, Neurozentrum 

    

Birkbak, J Clin Sleep Med 2014


2014


2014


Xie, Medicine 2014 




24 

Universitätsklinik für Neurologie, Neurozentrum 

Xie, Medicine 2014 


Stroke risk in OSA pts after  stroke/IHD 

(ischemic heart disease)


hospital-based cohort studies, OR 1.9 (95%, CI 1.3-2.9)
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Bassetti, Milanova, Gugger, Stroke 2006


Predictors of obstructive SDB
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Bassetti, Stroke 2006


Night-time and wake-up strokes and SDB


Siarnik, J Clin Sleep Med 2016


Joo, Sleep Breath  2010




28 

Universitätsklinik für Neurologie, Neurozentrum 

Predictors of central SDB


Postacute phase
 
 
 
Acute phase

left ventricular ejection fraction 
stroke topography


Nopmaneejumruslers, AJRCCM 2005           



 
 
 
 
 

                  Hermann,  Stroke 2007, Siccoli, J Neurol 2008

  

n=77

45±26 hours after stroke: 

AHI>10 in 53% 

CSA >10% of time in 39% 




29 

Universitätsklinik für Neurologie, Neurozentrum 

48-year-old man moderate 
hemispheric stroke 
(NIHSS=12)


sleep study at Day 3 
  
no EDS


Apnea-Hypopnea-Index=44 
80% central
 
 
 
min SaO2=86%
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SDB and stroke: Diagnosis




•  Excessive sleepiness is uncommon in stroke pts with SDB

•  Predictors: snoring, age/gender, obesity, night-time onset

•  Portable devices*: accurate/validated tools for screening

•  Severity often improves in the first few weeks












*ResMed AutoSet®

ApneaLink PlusTM





Bassetti, Stroke 1996; Reeves, Sleep Med 2014;  Brown, Sleep Med 2014
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2016




32 

Universitätsklinik für Neurologie, Neurozentrum 

Vignette-Question

Introduction


Frequency of SDB in stroke pts

Consequences of SDB in stroke pts


Diagnostic approach

Treatment


Vignette-Answer

Conclusions




33 

Universitätsklinik für Neurologie, Neurozentrum 

10/16 pts with good adherence to CPAP

(>75%, >4 nights)


Early CPAP improves outcome after stroke 


Bravata, Sleep 2011


n=55, CPAP=16
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5-year survival

stroke pts with AHI≥20



with early nCPAP (n=57) 

without nCPAP (n=69)


2014
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Bravata, JACC 2018


Diagnosing and Treating Sleep Apnea in Patients With Acute
Cerebrovascular Disease
Dawn M. Bravata MD; Jason Sico, MD; Carlos A. Vaz Fragoso, MD; Edward J. Miech, EdD; Marianne S. Matthias, PhD; Rachel Lampert, MD;
Linda S. Williams, MD; John Concato, MD; Cristina S. Ivan, MD; J. D. Fleck, MD; Lauren Tobias, MD; Charles Austin, MDiv; Jared Ferguson,
BS; Radu Radulescu, MD; Lynne Iannone, MS; Susan Ofner, MS; Stanley Taylor, MA; Li Qin, PhD; Christine Won, MD; H. Klar Yaggi, MD

Background-—Obstructive sleep apnea (OSA) is common among patients with acute ischemic stroke and transient ischemic
attack. We evaluated whether continuous positive airway pressure for OSA among patients with recent ischemic stroke or transient
ischemic attack improved clinical outcomes.

Methods and Results-—This randomized controlled trial among patients with ischemic stroke/transient ischemic attack compared 2
strategies (standard or enhanced) for the diagnosis and treatment of OSA versus usual care over 1 year. Primary outcomeswereNational
Institutes of Health Stroke Scale and modified Rankin Scale scores. Among 252 patients (84, control; 86, standard; 82, enhanced), OSA
prevalence was as follows: control, 69%; standard, 74%; and enhanced, 80%. Continuous positive airway pressure use occurred on
average 50% of nights and was similar among standard (3.9!2.1 mean hours/nights used) and enhanced (4.3!2.4 hours/nights used;
P=0.46) patients. In intention-to-treat analyses, changes in National Institutes of Health Stroke Scale and modified Rankin Scale scores
were similar across groups. In as-treated analyses among patients with OSA, increasing continuous positive airway pressure use was
associated with improved National Institutes of Health Stroke Scale score (no/poor, "0.6!2.9; some, "0.9!1.4; good, "0.3!1.0;
P=0.0064) and improved modified Rankin Scale score (no/poor, "0.3!1.5; some, "0.4!1.0; good, "0.9!1.2; P=0.0237). In shift
analyses among patients with OSA, 59% of intervention patients had best neurological symptom severity (National Institutes of Health
Stroke Scale score, 0–1) versus 38% of controls (P=0.038); absolute risk reduction was 21% (number needed to treat, 4.8).

Conclusions-—Although changes in neurological functioning and functional status were similar across the groups in the intention-
to-treat analyses, continuous positive airway pressure use was associated with improved neurological functioning among patients
with acute ischemic stroke/transient ischemic attack with OSA.

Clinical Trial Registration-—URL: http://www.clinicaltrials.gov. Unique identifier: NCT01446913. ( J Am Heart Assoc. 2018;7:
e008841. DOI: 10.1161/JAHA.118.008841.)

Key Words: acute ischemic stroke • sleep apnea • transient ischemic attack

S leep apnea is common among patients with acute
ischemic stroke and transient ischemic attack (TIA)

(60–80%),1,2 and preliminary data have suggested that

treatment of obstructive sleep apnea with continuous positive
airway pressure (CPAP) may improve patient outcomes.3

Several randomized controlled studies have evaluated the use
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had a distribution similar to the control patients for whom we
had complete data, the difference in the mRS score between
the control and intervention groups would have been statis-
tically significant (data not shown). Another limitation of the
study was that it took !1 month to achieve CPAP delivery
after polysomnography in the intervention groups. Although
this is within the typical time it takes for CPAP delivery in
routine clinical settings, earlier initiation of CPAP therapy
might have produced greater changes in the vascular risk
domains.

Sleep apnea was present in most of this population with
stroke or TIA, with an overall prevalence rate of 76%; as
expected, central sleep apnea was rare (present in 1 patient).
However, only 8.3% of patients had sleep apnea as part of
usual care, indicating that the guideline recommendations to
screen and treat for sleep apnea are not being widely
implemented.3 Given the observed improvements in neuro-
logical symptoms and functional status, these data support
the routine use of polysomnography for all patients with an
ischemic stroke or TIA.3
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RCT

n=252 enrolled

3 groups



auto-titrating CPAP

follow-up: 12 months



CPA-use>4h in 70%


2018
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Brill, Neurology 2019


2019


1980-11.2016

Pubmed, Embase, Cochrane



10 RCT‘s

5 <1 week, 5 10-28 days

483 pts



PRISMA statement

Guidelines
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CPAP Usage

9 studies, median usage: 4.5h

considerable heterogeneity (I2=87%)
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Neurological outcome


5 studies, NIHSS/CSS

trends to improvement (standardized mean difference 0.53)


considerable heterogeneity (I2=82%) 
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V.C., 70y male

Sleep study

















Apnea-Hypopnea-Index: 72/h 
Desaturations:

85% obstructive events 
 
178 min <90%



 
 
 
 
16 min <80%
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V.C., 70y male


The following statement is correct:



A.  A sleep disordered breathing (SDB) is probable

B.  The absence of sleepiness makes a SDB unlikely

C.  The diagnosis of SDB in the stroke unit is difficult

D.  The treatment of SDB in acute stroke patients is 

usually not possible and has no long-term effects
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SDB and stroke: Conclusions


•  SDB is frequent in acute stroke (30% > 30/h)

•  SDB has (probably) a negative effect on outcome 


•  Risk profile >> symptoms predicts SDB in stroke pts

•  CPAP treatment in acute stroke is feasible

•  CPAP may have a positive effect on stroke outcome



