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Objective

Sleep-disordered breathing can cause acute neurologic deterioration and prolonged
hospital stay in stroke patients, which affects short-term and long-term prognosis after
stroke. Obstructive sleep apnea (OSA) in stroke patients is associated with worsening
functional and cognitive status during inpatient rehabilitation. Continuous positive airway
pressure (CPAP) is the primary treatment for obstructive apnea. The aim of this study was
to evaluate the effectiveness of CPAP treatment in stroke patients during inpatient
rehabilitation period using neuropsychological and functional assessments.

Materials and Methods

We performed a randomized controlled trial in subacute stroke patients(ischemia and
hemorrhage) admitted to department of rehabilitation medicine after November 2017.
To dignose OSA, we performed sleep examination by portable polysomnography
(Stardust 1I™, Respironics Inc. USA). Obstructive sleep apnea was diagnosed when Apnea-
Hypopnea index (AHI) is higher than 20/h. Patients were randomly divided to 2 groups as
follow : control group(rehabilitation treatment as usual) or CPAP group (CPAP treatment).
Baseline clinical data were evaluated at the time of admission to department of
rehabilitation medicine. We assessed stroke severity, neurologic function, cognitive
impairment, and quality of life. Quality of sleep was assessed by using Epworth Sleepiness
Scale (ESS). Tests were performed at baseline and after the two-week of intervention
period.

Results

Thirty nine patients participated in this study, 16 patients were excluded from the study.
Because they were not OSA patients. Twenty three OSA patients were included. There
was no difference in improvement of National Institute of Health Stroke Scale (NIHSS),
modified Rankin scale (mRS), functional ambulation categories (FAC), Korean version
modified Barthel Index (K-MBI), Berg balance scale(BBS) and EuroQol 5 dimensions
questionnaire (EQ-5D) between two groups(CPAP vs control group). The CPAP group
showed improvement in daytime sleepiness and cognitive function (Table 2 and 3). In
polysomnographic study, the CPAP group showed improvement in obstructive apnea,
hypopnea and Apnea-Hypopnea index compared with the control group (Table 2).

Conclusion
Continuous positive airway pressure treatment improved cognitive status, quality of
sleep and daytime sleepiness in stroke patients with OSA. Additional patient enrollment is



required to determine the effects of CPAP treatment on cognitive and functional status in
subacute stroke patients.

Table 1. Clinical characteristics of intervention group and non-OSA patients

CPAP Control Non-OSA Total p value
(n=13) (=10 (n=16) (n=39)
Lige (years) 638133 714117 521164 634150 0088
Sex, n (men/women) /5 743 12/4 2712 0.736
(61.5/38.5%) (F0.0/30.0%)  (750/250%)  (69.2/30.3%)
Type of stroke, n 845 91 12/4 29410 0.300
(ischernic/herorrhagic) (61.5/33.5%) (90.0/10.0%)  (750/250%)  (74.4/256%)
Lesion type, n{Supratentonalf 1043 743 16/0 33/6 0.077
Inratentorial) (F69/23.1%)  (F0D/300%)  (100000%)  (34.6/15.4%)
HTN (+-) 49 218 9/7 15124 0.142
(30.8/69.2%) (200/80.0%)  (36.3/438%)  (38.5/61.5%)
Diabetes (+-) 10/3 842 133 3143 0959
(76.9/23.1%) (30.0/200%)  (31.3/188%)  (79.5/20.5%)
MoCa-K 16.049.1 13.2+109 13.1+10.7 14.1£10.1 0718
NIHSS 7.0+4.1 57454 6.5+4.5 6.5+4.5 0.801
MMSE 182487 187486 157+10.8 17.349.4 0678
F&C 1.4+1 7 17419 2317 1818 0373
RS 39413 35413 34412 36+ 2 0.538
BBS 16.5+19.2 255423 1 3384218 2594220 0.109
K-MEBI 405303 513331 5294255 433290 0.494
EQ-5D 02403 04403 0.5+02 04403 0.165
ESS 6.146.6 7366 42428 5654 0.340
Obstructive apnea 204417 6 151498 37434 152152 0.000*
Hypopnea 0440 6 99453 22432 6.6£7.4 0.005*
Totalapnea 430179 20349 1 72451 2654212 0.000*

OSA, Obstructive sleep apnea; MoCA-K, Korean version of Montreal Cognitive Assessment;
NIHSS, Korean version of the National Institute of Health Stroke Scale, MIMSE, Korean
version of Mini-Iental State Examination, FAC, functional ambulation categories; mRS,
modified Rankin Scale; BBS, Berg Balance Scale; K-MBI, Korean version modified Barthel
index, EQ-5D, EuroQol-5 Dimension, ESS, Epworth Sleepiness Scale



Table 2. Comparison of daytime sleepinessindex and polysomnographic data hetween
CPAP and control group

CPAP Control Total p value
(n=13) (n=10) (n=23)
AFSS 23£24 -13+44 0738 0.019*
Achstructive apnea 12.3+140 1.447 6 78+12.8 0.031*
AHypopnea 18429 48452 31475 0356
ALHI 18.0£148 45+112 12.1£148 0.026*

CPAP, Continuous posttive artway pressure, ESS, Epworth Sleepiness Scale; AHI, Apnea-
Hypopnea mndex

Table 3. Comparison of clinical outcome between CPAP and control group

CPAP Control Total p value

(o=13) (o=10) (#=23)
ANIHSS 1.4£1.0 09413 12412 0330
ANMSE 383+28 22423 3127 0.079
AFLC 0749 08+10 07+10 0.797
AmRS 0847 0748 07408 0.833
APPBS 6.8+59 009+118 824838 0.423
AK-IMBI 1524115 152495 152104 0992
AEQ-5D 0242 02403 0.240.2 0752

CPAP, Continuous positive arway pressure; NIHSS, Korean version of the National Institute
of Health Stroke Scale, MMSE, Korean version of Mim-Mental State Examination, FAC,
functional ambulation categonies; mRS, modified Rankin Scale; BBS, Berg Balance Scale;
K-MBI, Korean version modified Barthel index; EQ-5D, EuroQol-5 Dimension



