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[Abstract] Objective To determine the effect of the severity of obstructive sleep apnea (OSA) on cogni-
tive dysfunction after ischemic stroke, and to explore its possible mechanism. Methods Patients with ischemic

stroke and OSA who were hospitalized in the Department of Neurology and Rehabilitation of Fujian Provincial Hos-
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pital from December 2018 to December 2020 were selected as the research objects. A total of 196 patients were
included in this study. The clinical data of the patients were collected, and sleep breathing was monitored. Accor-
ding to AHI, the patients were divided into mild OSA group and moderate—severe OSA group. All patients were
evaluated for cognitive function 3 weeks after admission and 6 months after admission. Results Three weeks af-
ter admission, the total MoCA score of the mild OSA group was higher than that of the moderate to severe OSA
group. At the same time, the scores of mild OSA group were better than those in the moderate—to—severe OSA
group in terms of visual space and executive ability, naming, attention, and orientation (mild OSA vs moderately
severe OSA:MoCA total score:22.15£1.98 vs 20.0+2.01, P<0.05; visual space and executive ability:3.14+0.29 vs
2.03+0.18, P<0.05 ;nomenclature: 3.25+ 0.31 vs 2.87+0.27, P<0.05; attention:4.51+0.52 vs 4.03+0.48, P<0.05 ; ori-
entation: 5.67+0.62 vs 5.02+0.49, P<0.05). At 6 months after the illness, the total MoCA score of the mild OSA
group was still significantly better than that of the moderate to severe group. At the same time, in visual space and
executive ability, naming, attention, delayed recall and orientation, the scores of mild OSA group were better than
those in the moderate to severe OSA group (mild OSA vs moderately severe OSA:MoCA total score:22.65+2.17
vs 20.0+£1.99, P<0.05; visual space and executive ability:3.34+0.32 vs 2.24+0.14, P<0.05; nomenclature: 3.68 +
0.27 vs 2.93+0.29, P<0.05; attention : 4.65+0.54 vs 4.25+0.47, P<0.05; delayed recall:3.59+0.28 vs 2.72+0.28, P<
0.05; orientation: 5.71+0.71 vs 5.13+0.51, P<0.05). Conclusion The severity of OSA is positively correlated

with cognitive dysfunction after ischemic stroke, mainly in terms of visual space and executive ability, naming,

attention, delayed recall and orientation.

[Key words] Cerebral stroke;Obstructive sleep apnea;Cognitive dysfunction; Apnea hypopnea index; MoCA
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Table 1 Comparison of baseline in the two groups
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Table 2 MoCA scores comparison between two groups after 3 weeks of admission (scores,xz+s)
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Figure 1 MoCA scores comparison between two groups

after 3 weeks of admission
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Table 3 MoCA scores comparison between the two groups after 6 months
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Figure 2 MoCA scores comparison between the two groups

after 6 months

H, 22 B OSA 1147 J2 T BB A2 25 Hh 5 DA R ) RE B A1
M FERI R . LEXT ARG 1) HAR N 251 T —
A A3 AT I B ik i P 2 o A Bl OSA ) SR %
A2 (B S HATRE ) Ar 4 T BB ML KE
] Sy P B . R 2P, 2 4 4ER [RZ I
A 22 51, (R AR 6 S H R FR B OSA 4 4E3R [H]12,
135 F R A OSA 4.,

JUEAG I 2 P OEL 242 R G P 2 27 45 5 A R e
A 2 A F I FLR I & AR AL IR A 58 4k 1
B, BRISET OSA SIAHIE AR 4 G 2247 W Fl 35 28
BB — A EEE U ARSI B T (R AR R
T B AY , Rz ) e H T, By S E80H R) R = K
EEREETY . BE R ERIS IR, OSA T R EUINT Y
KI5 , Hom BEAL ] 800 IS AR b 22 38405
NREFET, P FBOA I RERERG Y AR,
P 18 P R dele 4, i R A AR AL I S L
SO B A B AT T, AT S BOAH D BE R AR
S — AL DT Ay, T B AR AR A A i i < 0
A AR B IS R IR S AR A, B E T
A T X I, AT S EGCIZ I RE AT I RE K
Bpa'™> . RS AEE 220 10 ~ 15 alA] 56T OSA FHA K
B A A AF 5 S BR800, (HL RS 634 B ok B AD
RIS TE OSA T SN A< b J5 D AR A5 HARBLH , 7]
FI FL 2 P e RS P I A7 4 25 R ™ B R SN 2
RE PR 22 [A] 2 75 A7 76 50 oG R AL R BT 0 AR
WFZE M BH , OSA 19 7™ J5 2 J3E 5 A 600 I A 422 1E AR
Ko EHEFB, OSA AT 51 5 (S 5181 12T ) |
Fr il (2 8 R W) fA % (S 5155200

), H-REONHTRERAT . OSA AT TA S i
5 AT BB 2 DAY [0] ) Bl e 3 i o St R AR ik —
R GAMIREE RA . AR, A )E 61
JVE2FE OSA 4HAER [FZAR FH B OSA 4 . R 1]
T2 T3 I 8 I D 68 % i XA Papez B [, HHLAGH %
Fitg H—E B AR FL A i — BT
— 1A [l — Py L7 JZ2 g 1, H E B OSA 7T RE R M
IZINE R A PRI BE , JLPS I 1) Papez PRI h AL FE 117
[]23 0 OSA A BB EE DI RE AT, I BH
W Papez W A, Fr B — TS A A M R B,
OSA 7] 304 A%/t 1 5 A (AR sy b i o e A=
A, AT SE AV 5 5 PG B S0 R B i 4 B
MM R, FIRIX SATRE S A4 TR
1 0 5E 1] FIAH S, AT LR OSA T30 1 DI RE I
BIEY PSP LI TR

AR TABAFAE— LR IRYE . B FEA AR
55 Bl A A T BB INEE OSA U E R AL (HAERE
DS A X £ PR A 7 R I W 5 26— i 1
JUT- B A S 8RR T 359 A faed R B I R A T, % T
B HT AT MK FE G T OSA P E L 55 A5 vp s DA R
TR HEATOCIE . OSA [ ™ 25 A5 5 e ot 2 M 4 v
Je A HI ) RE RS 52 1E AH DG, 32 B R IR A0 25 (1] 5k
IS w4 R HEIR [ K ) T

4 SHEK

[1] ZHOU J, CAMACHO M, TANG X, et al. A review of
neurocognitive function and obstructive sleep apnea with or
without daytime sleepiness [J]. Sleep Med, 2016, 23: 99-108.
DOI:10.1016/j.sleep.2016.02.008.

[2] ZHANG Y, WANG W, CAI S, et al. Obstructive sleep apnea
exaggerates cognitive dysfunction in stroke patients [l Sleep
Med,2017,33:183-190. DOI:10.1016/j.sleep.2016.11.028.

[3] ZHANG X L, GAO B, HAN T, et al. Moderate—to-Severe
Obstructive Sleep Apnea and Cognitive Function Impairment in
Patients with COPD[J]. Int J Chron Obstruct Pulmon Dis, 2020,
15:1813-1822. DOI:10.2147/copd.S257796.

[4] YLA-HERTTUALA S, HAKULINEN M, POUTIAINEN P, et al.
Severe Obstructive Sleep Apnea and Increased Cortical
Amyloid—f Deposition [J]. J Alzheimers Dis, 2021, 79 (1) :
153-161. DOI: 10.3233/jad-200736.

[5] XU J,QIN Z,LI W,et al. Effects of somatotropic axis on cogni-
tive dysfunction of obstructive sleep apnea [J]. Sleep Breath,
2020,24(1):175-182. DOI:10.1007/s11325-019-01854-y.

[6] VANFLETEREN L E, BEGHE B, ANDERSSON A, et al.
Multimorbidity in COPD, does sleep matter? [J]. Eur J Intern
Med,2020,73:7-15. DOI:10.1016/j.jim.2019.12.032.

[7] VANEK J, PRASKO J, GENZOR S, et al.Obstructive sleep
apnea, depression and cognitive impairment [J]. Sleep Med,
2020,72:50-58. DOI:10.1016/j.sleep.2020.03.017.

[8] SHI Y,FENG Y,ZHANG Y, et al. Assessment of event-related
evoked potentials and China-Wechsler intelligence scale for

cognitive dysfunction in children with obstructive sleep apnea



* 482 -

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

o ] Sz A 2R A Rk 2022 4E 4 H A 25 B4 4 M)

Chinese Journal of Practical Nervous Diseases Apr. 2022, Vol. 25 No.4

[J]. Int J Pediatr Otorhinolaryngol, 2021, 150: 110901. DOI:
10.1016/j.ijporl.2021.110901.
SAETUNG S, NIMITPHONG H, SIWNASARANOND N, et al. The
relationship between sleep and cognitive function in patients
with prediabetes and type 2 diabetes|]]. Acta Diabetol,2018,55
(9):917-925. DOI: 10.1007/500592-018-1166-3.

OLAITHE M, PUSHPANATHAN M, HILLMAN D, et al.
Cognitive profiles in obstructive sleep apnea:a cluster analysis
in sleep clinic and community samples[J]. J Clin Sleep Med,
2020, 16(9) : 1493-1505. DOI: 10.5664/jcsm.8564.

MORSY N E, FARRAG N S,ZAKI N F W, et al. Obstructive
sleep apnea: personal, societal, public health, and legal
implications [J]. Rev Environ Health, 2019, 34 (2) : 153-169.
DOI:10.1515/reveh-2018-0068.

MAGGI G, TROJANO L, BARONE P, et al. Sleep Disorders
and  Cognitive
Meta-Analytic Study [J]. Neuropsychol Rev, 2021, 31 (4) :
643-682. DOI:10.1007/s11065-020-09473-1.

KM B H g, RO, AL AE BT A I BH ZE 1 I HE I
AR A R A P I AR R e IR A B [0 ). TR
ST 2 B 4% 7, 2020, 23 (8) 1 650-654. DOI = 10.12083/
SYSJ.2020.08.155.

W AR, A 2 B A M I T 4525 i/ ML 5 O O 9
P[] A S A 22 B 2 A, 2021, 24(16) : 1450-1457.
DOI:10.12083/5YS].2021.17.019.

KAMINSKA M, LAFONTAINE A L, KIMOFF R J. The

Interaction between Obstructive Sleep Apnea and Parkinson’ s

Dysfunctions in Parkinson’s Disease: A

Disease: Possible Mechanisms and Implications for Cognitive
Function[ ] ]. Parkinsons Dis,2015,2015:849472. DOI:10.1155/
2015/849472.

GUO X,SHI Y, DU P, et al. HMGB1/TLR4 promotes apoptosis
and reduces autophagy of hippocampal neurons in diabetes
combined with OSA [J]. Life Sci, 2019, 239: 117020. DOI:
10.1016/j.1£s.2019.117020.

ELFIL M, BAHBAH E I, ATTIA M M, et al. Impact of
Obstructive Sleep Apnea on Cognitive and Motor Functions in
Parkinson’ s Disease [J]. Mov Disord, 2021, 36 (3) : 570-580.
DOI:10.1002/mds.28412.

DU P,WANG J,HAN Y, et al. Blocking the LncRNA MALAT1/
miR-224-5p/NLRP3  Axis  Inhibits  the
Inflammatory Response in T2DM With OSA [J]. Front Cell
Neurosci, 2020, 14:97. DOI:10.3389/fncel.2020.00097.
DAULATZAT M A. Cerebral
hypometabolism: Key pathophysiological modulators promote

Hippocampal

hypoperfusion and  glucose
neurodegeneration, cognitive impairment, and Alzheimer’ s
disease [J]. J Neurosci Res, 2017, 95 (4) : 943-972. DOI:
10.1002/jnr.23777.

DAULATZAI M A. Evidence of neurodegeneration in obstructive
sleep apnea: Relationship between obstructive sleep apnea and
cognitive dysfunction in the elderly[J]. ] Neurosci Res, 2015, 93
(12):1778-1794. DOI: 10.1002/jnr.23634.

ALOMRI R M, KENNEDY G A, WALIL S O, et al. Association

[26]

[27]

between nocturnal activity of the sympathetic nervous system
and cognitive dysfunction in obstructive sleep apnoea [J].Sci
Rep,2021,11(1):11990. DOI:10.1038/541598-021-91329-6.
ALOMRI R M, KENNEDY G A, WALI S O, et al. Differential
associations of hypoxia, sleep fragmentation, and depressive
symptoms with cognitive dysfunction in obstructive sleep apnea
[J]. Sleep,2021,44(4) :zsaa213. DOI:10.1093/sleep/zsaa213.
CHANG Y T,CHEN Y C,CHEN Y L,et al. Functional
connectivity in default mode network correlates with severity of
hypoxemia in obstructive sleep apnea[J]. Brain Behav, 2020,
10(12):e01889. DOI:10.1002/brb3.1889.

CANESSA N, CASTRONOVO V,CAPPA S F, et al. Sleep apnea:
Altered brain connectivity underlying a working-memory challenge
[J]. Neuroimage Clin, 2018, 19: 56-65. DOI: 10.1016/j.nicl.
2018.03.036.

BUCKS R S, OLAITHE M, ROSENZWEIG 1, et al. Reviewing
the relationship between OSA and cognition: Where do we go
from here? [J]. Respirology, 2017, 22 (7) : 1253-1261. DOI:
10.1111/resp.13140.

BAGCHI S, TRIPATHI A, TRIPATHI S, et al. Obstructive Sleep
Apnea and Neurocognitive Dysfunction in Edentulous Patients
[J1. J Prosthodont, 2019, 28 (2) : €837-e842. DO: 10.1111/jopr.
12628.

SLIM M, WESTMACOTT R, TOUTOUNJI S, et al. Obstructive
sleep apnea syndrome and neuropsychological function in
pediatric stroke [J]. Eur J Paediatr Neurol, 2020, 25: 82-89.
DOI:10.1016/j.ejpn.2019.11.006.

SCHUTZ S G,LISABETH L D, GIBBS R, et al. Wake-up stroke
is not associated with obstructive sleep apnea [J]. Sleep Med,
2021,81:158-162. DOI:10.1016/j.sleep.2021.02.010.
MOHAMMAD Y, ALMUTLAQ A, AL-RUWAITA A, et al. Stroke
during sleep and obstructive sleep apnea: there is a link [J].
Neurol Sci, 2019,40(5) : 1001-1005. DOI: 10.1007/s10072-019-
03753-2.

LU X, LIU W, WANG H. Investigating the Association between
Wake-Up Stroke and Obstructive Sleep Apnea: A Meta-Analysis
[J]. Eur Neurol,2021,85(1):14-23. DOI:10.1159/000517916.
JEHAN S,FARAG M,ZIZ1 F,et al. Obstructive sleep apnea
and stroke [J]. Sleep Med Disord, 2018,2(5) : 120-125. DOI:
10.15406/smdij.2018.02.00056.

JAVAHERI S, PEKER Y, YAGGI H K, et al. Obstructive sleep
apnea and stroke: The mechanisms, the randomized trials, and
the road ahead [J]. Sleep Med Rev, 2022, 61: 101568. DOI:
10.1016/j.smrv.2021.101568.

GOTTLIEB E,KHLIF M S,BIRD L,et al. Sleep architectural
dysfunction and undiagnosed obstructive sleep apnea after
chronic ischemic stroke [J]. Sleep Med, 2021, 83:45-53. DOI:
10.1016/j.sleep.2021.04.011.

BARRETO P R,DINIZ D L O,LOPES ] P,et al. Obstructive
Sleep Apnea and Wake-up Stroke-A 12 Months Prospective
Longitudinal Study [J]. J Stroke Cerebrovasc Dis,2020,29(5) :
104564. DOI:10.1016/j.jstrokecerebrovasdis.2019.104564.



