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Abstract: Obstructive sleep apnoea (OSA) is said to be associated with stroke and can be modulated to advantage. Given its
impact on atrial fibrillation (AF), a predictor of severity and poor stroke outcome, we decided to study the relationship of OSA
with arrhythmias and outcome in stroke patients admitted on our service. Stroke patients admitted and confirmed by neuro-
imaging were examined physically, underwent 24 hour Holter monitoring and assessed for severity, dependency and survival
status by 4 weeks after admission. They had arterial blood saturation checked between 10 pm and 2 am. Saturation < 90%
defined OSAS and it was correlated with presence of arrhythmias, severity of stroke and outcome measures. Ninety four
patients (52 M, 42 F) were enrolled. Ten, 6 M 4 F had OSA with a mean age of 56.00+16.80 years. AF was more associated
with OSA to a statistically significant extent (chi-square=7.453, p=0.006). When it comes to mortality or whether patient was
still on admission or had been discharged by 4 weeks, presence of OSA made an obvious difference. (chi-square=16.202.
p=0.001). Those with OSA were more dependent 4 weeks after admission and had more severe stroke, but the difference
missed statistical significance. In conclusion, OSA in stroke patients is fraught with a high risk of arrhythmias in which
presence strokes are more severe with poorer outcomes. Appropriate management of OSA in patients at risk of stroke or after
the ictus is bound to mitigate the burden and consequences of stroke.
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1. Introduction

Obstructive sleep apnoea (OSA) is a common sleep
disorder resulting from recurrent collapse and
intermittent obstruction of the upper airway in the course
of sleep [1]. It impairs quality of life by fragmented
sleep of poor quality, daytime somnolence, increased
tendency to accidents and depression [2]. As reported in
a meta-analysis [3] and a study published recently by
Bonsignore et al, it is significantly associated with stroke
and cardiovascular diseases [4]; being a higher risk for
atherosclerosis indexed by carotid intima media
thickness (CIMT [5]. Thus, it is considered a potential
treatment target to improve outcome severity. On the
other hand, stroke is a leading cause of cardiovascular

disease morbi-mortality [6] with huge economic burden
[7]. Sadly it has increased over time in our environment
from the prevalence of 0.58/1000 two decades ago [9] to
the current doubling of figures as reported by Danesi et
al [10].

Given the impact of OSA and cardiac dysrhythmias
(especially atrial fibrillation), and the role of atrial fibrillation
(AF) in severity and outcomes of stroke [11], we decided to
study the place of OSA in patients admitted under our care
with stroke. If OSA is seen to play a significant role, it would
be possible to reduce stroke burden on patients and health
systems by manipulating OSA.
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2. Methods

Between September 2016 and January 2018 as part of a
larger study approved by the hospital Research and Ethics
committee titled Electrocardiographic assessment of
arrhythmic burden in stroke patients admitted to Jos
University Teaching Hospital, we measured the arterial
oxygen saturation of all admitted adult stroke patients while
they were asleep between 10.00 pm and 2.00 am. All patients
or caregivers (where patients were unable given their clinical
state) gave written informed consent. The diagnosis of stroke
was made clinically and confirmed by brain imaging (Brain
Computerised Tomographic Scan). Modified Rankin Scale
score was used to assess severity of stroke. None of the
patients was on any arrhythmia-modifying drug at the time.
Basic demographic characteristics were documented.

A BLT M700 hand held pulse oximeter was used to
measure their arterial oxygen saturation (SpO2); by applying
it on the index finger of the patients for about two minutes.
This was after being tested on the researcher. After the two
minutes period, the most stable oxygen saturation recording
was noted and recorded. SpO2 less than 90% in room air was
used to define OSA. It has been said the strongest OSA
related predictor of cardiovascular events is sleep time spent
with SpO2 less than 90% [12]. All patients underwent 24
hour continuous electrocardiographic monitoring using a
Holter monitor (Continuous ECG machine; C. Net 5000
Cardionetics) with Cardionetics Connect software; which
analysed and summarized the recordings including that of
arrhythmias.

All patients were re-assessed at 4 weeks to determine if they
were still on admission, if they were dead and if dependent.
Modified Rankin Scale (MRS) score at 4 weeks was used to
determine dependence; as has been the standard [13].

STATISTICS: Data were analysed using SPSS version 23.
Continuous variables were expressed as mean+SD and
categorical variables as proportions. The chi-square test was
used to compare proportions while the student—t test was used
to compare means of groups. Where appropriate Analysis of
Variance ANOVA was applied to test for association. A p value
< 0.05 determined statistical significance.

3. Results

A total of 94 patients were studied; 52 males and 42
females. Out of the 94, 84 (89.4%) had SpO2 > 90%. Only
10 (10.6%) had SpO2 < 90%; and hence could be said to
have OSA. Of this 10, 6 were male and 4 females. The mean
age of those qualifying as OSA was 56.00+16.80 years; while
that for those without OSA was 50.76+16.13 years. There
was no statistically significant difference between both
groups as regards age (t=0.966; p=0.336). Pertaining gender,
there was also no significant relationship (chi-square=1.064;
p=0.302).

The cardiac arrhythmia, atrial fibrillation (AF) was more
associated with OSA than not; to a statistically significant
extent (chi-square=7.453, p=0.006). See Table 1.

Table 1. Association between AF and SpO2 status.

AF status Sp02 <90% SpO2 >90% Chi-square p
Yes 4(33.3) 8 (66.7) 7.453 0.006
No 6 (10.6) 76 (92.7)

Total 10 (10.6) 84 (89.4)

Data are proportions (percentages)

Though more dependent 4 weeks after admission, the
difference between those with and without OSA narrowly
missed statistical significance (chi-square=3.609, p=0.057)
Similarly, although the severity of stroke in those with OSA
was greater than among those without OSA, the difference
did not attain statistical significance (chi-square=2.328,
p=0.127).

When it comes to mortality or whether patient was still on
admission or had been discharged by 4 weeks, presence of
OSA made an obvious difference. They were worse off to a
statistically significant extent. (chi-square=16.202. p=0.001).
See Table 2.

Table 2. Association between SpO?2 status and mortality or admission status
4 weeks after admission.

‘;d;“v'vféf{;‘ S@S  oh02 <90% ;’,’;2 2 Chi-square P
Discharged 2(5.0) 38(95.0) 16202 0.001
Still on admission 1(5.9) 16 (94.1)

Dead 5 (50.0) 5 (50.0)

Total 8 (11.9) 59 (88.1)

Data are proportions (percentages)

4. Discussion

OSA, here defined as SpO2 < 90% was significantly
associated with AF; the commonest arrhythmia encountered
in clinical practice [14]. Cardiac arrhythmias like AF have
been shown to be common in patients with OSA [15, 6]. OSA
is characterized by episodes of apnoea/hypopnoea which
increase severity of hypoxaemia [17] that trigger AF. The risk
of an episode of AF is higher after an episode of
apnoea/hypopnea by 18 times than during periods of normal
breathing [17]. This intermittent hypoxaemia brings AF about
via sympathetic activation and cardiovascular variability [3].

Our study has shown that having OSA was significantly
associated with the arrhythmia AF. Kanagala et al in 2003 [18]
had shown that OSA was associated with recurrence of AF;
and so did Mooe T et al [19] in a paper on sleep disordered
breathing predicting AF after coronary interventions.. Again
due to intermittent hypoxaemia in OSA, intrathoracic pressure
changes repeatedly leading to extensive mechanical stress on
the cardiac and vascular walls. With the repeated arousal of
OSA, carbon dioxide retention and the corresponding
sympathetic overdrive results in wide blood pressure
excursions [20]. OSA with its repeated arousals that increase
sympathetic activity while depressing parasympathetic activity
results in tachycardia and elevated blood pressure [21]. In this
study (result not shown), sinus tachycardia was the commonest
arrhythmia seen in the stroke patients.

OSA has been suggested to be a significant predictor of
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serious adverse outcome after a stroke. In the work of Xie et
al [3], it also significantly increased the risk of stroke. This is
not surprising as hypertension, a cardinal risk factor of stroke
has been shown to have a high likelihood of resistance in the
face of OSA [22]. In OSA the blood pressure profile is that of
“non-dipping” [23]. All these increase the chance of the
individual suffering a stroke. Though not in humans, Lloyd et
al have shown that OSA accelerates onset of cerebrovascular
diseases as well as breaking down the blood-brain barrier
[24]. In this study severity of stroke turned out to be higher in

those with OSA though not to a statistically significant extent.

Dependency, a reflection of severity was also higher though
not significantly. This lack of statistical significance may be
because of sample size or utilizing only SpO2 to diagnose
OSA. AF, which is common in OSA, leaves 20% of stroke
patients induced by it, dying within 1 year; and 60% being
made dependent by a disability [25]. Mortality in our stroke
patients with OSA was significantly higher than those
without (See Table 2). Increased risk of sudden death during
sleep has been reported in patients with OSA [26], and is
thought to be related to cardiac arrhythmias [27, 28].

It must be stated that polysomnography is the gold
standard for assessing OSA. We did not have it at our
disposal, and had to rely only on SpO2, which is a surrogate
marker of OSA. Data from sleep studies would have made
our study more robust, and may have lifted those
associations that tended to, but missed statistical
significance clearly so.

5. Conclusion

OSA in stroke patients is fraught with a high risk of
arrhythmias especially tachy-arrhythmias Whereas 40% of
those with OSA had AF, only 9.5% of those without OSA had
AF. OSA in the presence of strokes gives more severe
presentation with poorer outcomes. Appropriate management
of OSA in patients at risk of stroke is bound to mitigate the
burden and consequences of stroke [29]. Even after stroke,
those found to have OSA may have better outcomes if
attention is paid to their periodic hypopnoeas.
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