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Objectives: Cheyne-Stokes respiration (CSR) is frequently observed in acute stroke patients. In case of
heart failure, CSR has been reported to be a poor prognostic factor. However, whether CSR has negative
predictive value in stroke is not established yet. We aimed to investigate the relation between the presence
of CSR and the outcome of acute stroke. Methods: We investigated the patients who were admitted with
acute ischemic stroke and received sleep apnea test. We collected data on demographics, risk factors, etio-
logic subtypes and the parameters associated with respiratory events in sleep apnea test. Primary outcome
was the occurrence of early neurologic deterioration (END) within 3 weeks. Secondary outcome included
the modified Rankin Scale (mRS) score at 3 months after stroke. We assessed the risk of poor outcome as-
sociated with CSR using multivariate logistic regression. Results: Among 182 patients, 35 (19.2%) showed
CSR in sleep apnea test. The presence of CSR in acute stroke was not associated with END, but associated
with increased risk of 3 or higher mRS score at 3 months (odds ratio, 3.02; 95% confidence interval, 1.39 to
6.55) in univariate analysis. The association was still significant in large artery atherosclerosis group in strati-
fied analysis. However, this association was insignificant in multivariate analysis which revealed that poor
outcome at 3 months was associated with obstructive sleep apnea, as well as territory of internal carotid ar-
tery or basilar artery, initial National Institutes of Health Stroke Scale, and history of previous stroke. Con-
clusions: The presence of CSR was associated with poor functional outcome after acute stroke. However,
large scaled study is needed to confirm the role of CSR as an independent prognostic factor of stroke.
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Cheyne-Stokes Respiration and Stroke Outcome

Table 1. Demographic and clinical characteristics according to the presence of CSR

Number (%) or median [IQR]

Clinical characteristics p
All (n=182) No CSR (n=147) CSR (n=35)
Demographics
Sex, male 104 (57.1) 84 (57.1) 20 (57.1) 1
Age* 70 [62 to 79] 69 [60 to 76] 79 [70 to 83] <0.001
Age=60 39(21.4) 38 (25.9) 1(2.9)
60<age<75 81 (44.5) 68 (46.3) 13 (37.1)
Age>75 62 (34.1) 41(27.9) 21 (60.0)
Cardiovascular risk factors
Body mass index (kg/m”) 24.2 [21.9 to 25.9] 24.0 [21.8 to 25.7] 25.1 [22.2 to 26.4] 0.301
Previous mRS >1* 15(8.2) 8(5.4) 7 (20.0) 0.011
Previous stroke 19 (10.4) 14 (9.5) 5(14.3) 0.408
Hypertension 107 (58.8) 82 (55.8) 25(71.4) 0.091
Diabetes mellitus 54(29.7) 42 (28.6) 12 (34.3) 0.506
Smoking 73 (40.1) 64 (43.5) 9(25.7) 0.053
Dyslipidemia 28 (15.4) 25 (17.0) 3(8.6) 0.299
Atrial fibrillation* 25(13.7) 14 (9.5) 11 (31.4) 0.001
Heart failure* 3(1.6) 0(0.0) 3(8.6) 0.007
Severity of stroke
NIHSS on admission 2[1to 5] 2 [1to 4] 3[1to 9] 0.085
TOAST subtype* 0.007
Large-artery atherosclosis 92 (50.5) 71 (48.3) 21 (60.0)
Cardioembolism 34 (18.7) 24 (16.3) 10 (28.6)
Small vessel occlusion 33(18.1) 32(21.8) 1(2.9)
Stroke of other determined etiology 5(2.7) 5(3.4) 0(0.0)
Stroke of undetermined etiology 18 (9.9) 15(10.2) 3(8.6)
Vascular territory 0.381
Internal cerebral artery® 9(4.9) 7 (4.8) 2(5.7)
Middle cerebral artery 89 (48.9) 70 (47.6) 19 (54.3)
Anterior cerebral artery 2(1.1) 1(0.7) 1(2.9)
Posterior cerebral artery 17 (9.3) 16 (10.9) 1(2.9)
Basilar artery 21(11.5) 18 (12.2) 3(8.6)
Vertebral artery 5(2.7) 4(2.7) 1(2.9)
Superior cerebellar artery 1(0.5) 1(0.7) 0(0.0)
Anterior inferior cerebellar artery 0(0.0) 0(0.0) 0(0.0)
Posterior inferior cerebellar artery 16 (8.8) 15(10.2) 1(2.9)
Border zone 3(1.6) 2(14) 1(2.9)
Multiple 19 (10.4) 13(8.8) 6(17.1) 0.149
Laterality
Right 80 (44.0) 71 (48.3) 9(25.7) 0.079
Left 84 (46.2) 66 (44.9) 18 (51.4)
Both* 18 (9.9) 10 (6.8) 8(22.9) 0.004
Supra- or infra-tentorial
Supratentorial 125 (68.7) 100 (68.0) 25(71.4) 0271
Infratentorial 47 (25.8) 41 (27.9) 6(17.1)
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Table 1. Demographic and clinical characteristics according to the presence of CSR (continued)

Number (%) or median [IQR]

Clinical characteristics p
All (n=182) No CSR (n=147) CSR (n=35)
Both 10 (5.5) 6 (4.1) 4(11.4) 0.102
Transthoracic echocardiography (n=179)
Left atrial volume index (mL/m?)* 34.8 [30.0 to 43.9] 34.0 [29.6 to 42.7] 43.3 [32.5t0 62.9] 0.003
Left atrial volume index>34 mL/m* 97 (54.5) 74 (51.4) 23 (67.6)
Left ventricle ejection fraction (%) 65.5 [62.0 to 69.0] 66.0 [62.0 to 69.0] 66.0 [56.0 to 68.0] 0.406
Left ventricle ejection fraction=50% 167 (93.8) 140 (97.2) 27 (79.4)
Valve disease 5(2.8) 4(2.8) 1(2.9) 1
Regional wall motion abnormality 10 (5.6) 6(4.2) 4(11.8) 0.099
Pulmonary hypertension (borderline or more) 15 (8.4) 10 (6.9) 5(14.7) 0.143
Sleep apnea test
Time to sleep apnea test from stroke onset (day) 6[2to 12] 6[2to 11] 7 [3to 13] 0.685
Obstructive apnea index* 2.0 [0.5t0 6.2] 1.8 [0.4 to 5.5] 3.1[1.7 to 10.1] 0.021
Lowest oxygen saturation™ 87.0 [83 to 90] 88.0 [84.3 to 90.8] 85.5 [82.0 to 88.5] 0.028

*statistically significant (p<0.05), Tstroke involving ICA territory means stroke involving both middle and anterior cerebral artery territo-
ries. CSR: Cheyne-Stokes respiration, IQR: inter-quartile range, mRS: modified Rankin Scale, NTHSS: National Institutes of Health Stroke

Scale, TOAST: Trial of ORG 10172 in Acute Strorke Treatment

Table 2. Risk of unfavorable outcome associated with Cheyne-Stokes respiration depending on etiologic subtype of stroke: univariate

and stratified analysis

Odds ratio (95% CI)
Subtype of stroke
Early neurologic deterioration 1-month mRS >3 3-month mRS >3
Opverall 1.97 (0.81 to 4.76) 3.51 (1.44 to 6.90)* 3.02 (1.39 to 6.55)*

1.27 (0.43 to 3.79)
2.75 (033 to 22.9)

Large artery atherosclerosis

Cardioembolism

4.50 (1.58 to 12.9)*
2.86 (0.46 to 17.6)

3.27 (1.19 to 8.96)*
4.50 (0.62 to 32.7)

*statistically significant (p<0.05). CI: confidence interval, mRS: modified Rankin Scale
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Table 3. Risk of unfavorable outcome associated with potential risk factors: multivariate analysis

Risk factors

Odds ratio (95% CI)

Early neurologic deterioration

1-month mRS >3 3-month mRS >3

Cheyne-Stokes respiration 2.14 (0.78 to 5.93)
1.05 (1.01 to 1.09)*

3.57 (1.43 to 8.90)*

Obstructive apnea index
Large artery atherosclerosis
ICA or BA territory?
NIHSS on admission
Previous stroke
Hypertension

Smoking

Age 0.97 (0.93 to 1.00)

1.85 (0.71 to 4.86)
1.06 (1.01 to 1.12)*
1.32(0.56 to 3.12)
3.69 (1.35 to 10.1)*
1.15 (1.05 to 1.25)*
431 (1.35t0 13.8)*
1.23 (0.49 to 3.24)
0.99 (0.39 to 2.51)
1.06 (1.01 to 1.11)*

1.94 (0.72 to 5.18)
1.08 (1.03 to 1.13)*
224 (0.92 to 5.46)
3.62 (1.33 t0 9.87)*
1.16 (1.07 to 1.27)*
524 (1.61 to 17.1)*
0.98 (0.38 to 2.50)
0.90 (0.35 to 2.29)
1.04 (1.00 to 1.10)

*statistically significant (p<0.05), Tstroke involving ICA territory means stroke involving both middle and anterior cerebral artery territo-
ries. CI: confidence interval, mRS: modified Rankin Scale, ICA: internal carotid artery, BA: basilar artery, NIHSS: National Institutes of

Health Stroke Scale
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Table 1 in the online-only Data Supplement).
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Supplementary Materials

The online-only Data Supplement is available with this article at https://
doi.org/10.13078/jsm.190034.
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