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[Abstract] Objective To evaluate the efficacy of continuous positive airway pressure (CPAP)
ventilation treatment for epilepsy with obstructive sleep apnea syndrome (OSAS). Methods The data were
collected from the following words: sleep apnoea, obstructive sleep apnoea, OSA, obstructive sleep apnoea
syndrome, OSAS, sleep apnoea syndromes, sleep-related breathing disorder, epilepsy, continuous positive
airway pressure, CPAP. PubMed, EMBASE/SCOPUS and Cochrane Library retrieval on randomized
controlled clinical trials, clinical guidelines, systematic review (including Meta - analysis), case controlled
studies and retrospective cohort studies of CPAP ventilation treatment of epilepsy with OSAS from January
1, 1980 to February 28, 2017. Jadad Scale, Cochrane System Evaluation Handbook and RevMan 5.3
software were used for quality assessment and Meta-analysis. Results A total of 1197 English literatures
were obtained, and 17 English articles were included in the study, including one clinical guideline, one
systematic review, one Meta-analysis, one randomized controlled clinical trial, 10 case controlled studies
and 3 retrospective cohort studies. The results showed that: 1) CPAP ventilation treatment can decrease the

seizure frequency or even emarge seizure free in epilepsy with OSAS. 2) CPAP ventilation treatment can
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reduce the seizure frequency of refractory epilepsy with OSAS. 3) CPAP ventilation treatment can reduce

the seizure frequency of elderly epilepsy patients with OSAS. 4) Meta-analysis on three clinical studies

(153 epilepsy and OSAS patients) with Jadad = 4 scores showed cases with reduction seizure frequency >
50% in CPAP group were more than those in unused CPAP group (RR =3.170, 95%Cl: 1.650-6.090; P =

0.001). Conclusions

CPAP ventilation treatment can reduce the seizure frequency of patients with

epilepsy and OSAS. The effect of treatment depends on patients compliance. Sudden drug-withdrawl or

pressure insuffiency may increase seizure frequency. This conclusion remains to be confirmed.
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Table 1. General data and quality assessment of 14 included clinical studies

Study N Method 0SAS deI.”inition PSG CPAP group Good compliance Unused CPAP Outcomes Jadad
(score) (case) (case) group (case) (score)

Devinsky, etal ™ (1994) 7 CSAS Range 26-73h  + 5 — 0 4 cases reduced seizure frequency 2

Vaughn, et al "'’ (1996) 10 CSAS AHI =5 + 8 — 0 3 cases seizure free, 4 cases reduce 2
seizure frequency = 95%

Beran, et al ' (1997) 4 CSAS RDI =5 + 4 — 0 2 cases seizure free 2

Sonka and Nevsimalova ™™ 11 adults and CSAS ~ AHI = 10 + 4 7 0 1 case reduced seizure frequency 2

(1997) 2 children

Malow, et al "*' (1997) 44 CSAS  AHI=10 + 28 15 0 When the drug dose was not changed, 2
the attack of 3 cases decreased obviously

Beran, et al '*' (1999) 10 CSAS AHI =5 + 10 3 adults and 0 4 cases reduced seizure frequency = 2

2 children 50%
Malow, etal ' (2003) 6 adults and CSPS ~ AHI =10 + 5 adults and — Seizure frequency was reduced = 45% 3
3 children 2 children

Hollinger, et al ™ (2006) 29 CSAS  AHI=10 + 23 12 0 4 cases reduced seizure frequency 2

Malow, et al "*' (2008) 36 RCT AHI =5 + 22 — 13 Seizure {requency using CPAP was 4
significantly reduced

Vendrame, etal '* (2011) 41 RCS AHI =5 + 28 — 13 The frequency of attack in CPAP group 4
decreased from 1.80/month to 1/month,
and 6 cases had no seizure. The seizure
frequency did not change significantly in
unused CPAP group, and there was no
seizure in 3 cases

Li, etal " (2012) 30 CSRS AHI =5 + 15 — 0 There was no significant benefit of 3
CPAP in patients with good epilepsy
control, 3 patients with seizure free

Pornsriniyom, et al "’ 76 RCS  AHI=10 + 43 — 33 The seizure frequency decreased = 50% 5

(2014) in CPAP group compared with unused
CPAP group

Pornsriniyom, et al ™ (2014) 9 CSRS  AHI =10 + 9 — 0 Seizure frequency decreased 2

Maurousset, et al ' (2016) 8 RCS AHI =10 + 5 4 0 Seizures were controlled in 80% of cases 3

disturbance index, " W% 25 FL 45 5

+, positive, A% ;—, not mentioned, K42 K o OSAS, obstructive sleep apnea syndrome, BH % i [ WP W 5 452 255 5 1iF 5 PSG , polysomnography , 2
REAR ] ; CPAP, continuous positive airway pressure, :$£% /18 1F JE 3 /T ; CSAS, case series ambispective study , B[] 495 6] 2 51 0F 5% ; CSPS,
case series prospective study, il BE M5 (1 3 5 5% ; RCT, randomized controlled trial , BEAL XS B35 ; RCS, retrospective cohort study, [P BA
HIHE5E ; CSRS, case series retrospective study, [ EUPE I (51 52 5 0 5% ; AHI, apnea hypopnea index , % P W% 7 452 41K “< 486 % ; RDI, respiratory

WE B PR 0% T 05 25 A AR 3R AR W & 1E AR R
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BE L BT B k2 0, 4RI O 26 ~38 & CEI R
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Study or suber CPAP Unused CPAP Weight RR RR

Study or subgroup Events Total  Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI

Malow, etal ™ (2008) 5 19 2 13 24700  1.710[0.390, 7.520] R a——

Pornsriniyom, etal ' (2014) 17 23 3 21 32.600  5.170[1.770, 15.170] —_—

Vendrame, etal ' (2011) 16 28 3 13 42.600  2.480[0.870, 7.030] 1 —

Total (95%CI) 70 47 100.000  3.170[1.650, 6.090] D

Total events 38 8 ) i . :
Heterogeneity: x’ = 1.680, df=2 (P =0.430); I’=0.000% 0,(I) 10 0. ]I 00 1.000 lO.I()OO 100.(I)00

Test for overall effect: Z=3.450 (P =0.001)

Figure 2

2 AR AR A A T 38 R 0 (AR 48 1) SRR 43 A
Table 2.

statistical values

Favors (CPAP) Favors (unused CPAP)

B2 a2 Rl IE R AU R 4 2 R U I Sl A TR VR AR DD > 509% 95 1) K L 5 1 AR MR

Forest plot of comparison of seizure frequency reduced >50% between 2 groups.
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MR AEIEZE  neurofibrillary tangles(NFTs)
A5G 2= 0% World Federation of Neurology(WFN)
ARG 2r World Sleep Society(WSS)
TH 57 B B 2 2 T 23
World Association of Sleep Medicine( WASM)
PLEE K B, visual-evoked potential(VEP)
MM ZHBER  neuromyelitis optica(NMO)
P 2 2 05 AR BN
neuromyelitis optica spectrum disorders(NMOSDs)
B field of view(FOV)
FERTZEWR  subependymoma(SE)
Epworth B £ % Epworth Sleepiness Scale( ESS)
W8 PR 4 L Y % 45 9 oncocytic ependymoma(OE)
W I 0 M 2% 5 4E hemophagoeytic lymphohistiocytosis( HLH)
KiiEHEF  aquaporin(AQP)
MEAREZF  sleep deprivation(SD)

Innsbruck Barcelona HE R T AF 41
Sleep Innsbruck Barcelona(SINBAR)

RITE B WP 1R 327 45 (IR 38 K H5 30 apnea hypopnea index( AHT)
HEE IS IV W0 2 5 2 3 1A

sleep apnea hypopnea syndrome(SAHS)
I B I W B 15 sleep-disordered breathing(SDB)
MEMRAEIR ] sleep latency(SL)
HEE M iy iz ) Rt R 3l e B

sleep onset rapid eye movement period(SOREMP)
MEARZLE  sleep efficiency(SE)
I AR 0 4L 2 32 BIF 50 P 2

Association for the Psychophysiological Study of Sleep
(APSS)

HEE M e e 1T s 2 26

International Classification of Sleep Disorders(ICSD)
# AP myeloperoxidase(MPO)
R kM P R B R AT Sy i %

idiopathic rapid eye movement sleep behavior disorder

(IRBD)
WEFEEL body mass index(BMI)
48— 10 & AR PE M ik R
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Unified Parkinson’s Disease Rating Scale(UPDRS)
AT S A4S R clear cell ependymoma(CCE)
a- R EHA  a-synuclein(a-Syn)
SRR A UF-fluoro-2-deoxy-D-glucose(*F-FDG)
TR 2 A 1] L HEE A ] i 5 A

minimally invasive transforaminal lumbar interbody fusion
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TeHE M EAFHE  event-free survival(EFS)
RGVELIBEIRIE  systemic lupus erythematosus(SLE)
AHXTFER B relative risk(RR)
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selective serotonin reuptake inhibitor(SSRI)
ME YN HEHRAF 7T 2% Asian Sleep Research Society( ASRS)
WYNHEAR EE 2% 2 Asian Sleep Medicine Association( ASMA)
KFEHUIE  virus capsid antigen(VCA)
B[ 2 s Y %2 45 B9 signet-ring ependymoma(SRE)
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ordered subset expectation maximization(OSEM)
IR early antigen(EA)
BOIEE FENERBAE  fatal familial insomnia( FFT)
PR M B AR I W2 BT 5 central sleep apnea( CSA)
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neutrophilic alkaline phosphatase(NAP)

M9 T 40 tumor stem cells(TSCs)
Jb Bk M RGBS 4E tumefactive demyelinating lesion(TDL)
FAEALTE ST myasthenia gravis(MG)
JEIATERE S periodic limb movements(PLM)
Jl P J AR 32 Bl B

periodic limb movement disorder(PLMD)
AR THAE  natural killer T lymphocyte(NKT)
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BUEFEI overall survival(0S)
BHERR BT ] total sleep time(TST)



