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Abstract

Objective: To identify the effect of continuous positive airway pressure (CPAP) on carotid intima-
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media thickness (CIMT) in patients with obstructive sleep apnea (0SA). Methods: Eligible studies
were retrieved from the CNKI, Wanfang, VIP, Chinese Biomedical Literature Database (CBM), Pub-
Med, The Cochrane Library, EMbase, and Web of Science from the establishment of the database to
August 2024. RevMan 5.3 software was used for analysis. Results: A total of 8 studies involving 269
patients were included. Meta-analysis results demonstrated a statistically significant difference in
CIMT before and after CPAP (MD = 0.08, 95% CI [0.04, 0.13], P < 0.05), indicating a significant reduc-
tion in CIMT following CPAP therapy. Conclusion: CPAP therapy effectively reduces CIMT in OSA pa-
tients. However, high-quality randomized controlled trials (RCTs) are required to strengthen the
evidence in the future.
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1. 5|

BH ZE 4 B AL I 7 457 (obstructive sleep apnea, OSA)& 52 4 BR 5%~15% A 111 2 g 5 1) @il 2 —[1].
OSA LARERR 17 e RN 4y B8 4 F WP IE R [ N RAE, B SR FFER b 8= 2/ 10 #, JF
PRt A K Rz J2 0% A VBl S RD B2 T B o [RIBR R R AL BRARZS A IR . A8 B 8 0 25 A2 L 31 B (1)
A AR 2]

BNITK LAY & —Fh 88 S b BN KRN KBS B Kk ) SRE PRS00, DABI Rk e 21 4 g o3 B TR N RRAIE
BN FEREAL TSR M A Ty BRI O E, BBk —RIET R, M E b 7 A RE[3]. Szhik
Py i 2 5L (carotid intima-media thickness, CIMT) 2 i ik sl RERE Ak (1 B AR 25 22—, AT A SR (10 I
EHF[4]. HR, ZTHFIFTIUESE, OSA & CIMT FIMI a2, OSA &I CIMT &1 hn[5] [6].

Fr49:/5, 38 1F J5 38 < (continuous positive airway pressure, CPAP) & A {7597 OSA [ — 2k F-EL, {H CPAP
TBIT 75 T DAREZZ B % OSA B RUNANKGE b bR CIMT HET Mg . FET 1k, AT CPAP
1BIT R OSA & CIMT HISZI{/E— meta 23 #7 .
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THENAS R E RN 5 4835 P EZEYE S SR PubMed. The Cochrance Library. EMbase
H#E e, Webof Science. H SRR A HE “HEARIFICE (S “BIKMSFEEEAL”  “AIEIERIEAR A, K
A Z IR LG “ Apneas, Obstructive Sleep”  “Atherosclerosis” “Continuous Positive Airway Pressure” >iHX
FEE A B AR, RS SE R E SR 2024 4£ 8 A, JFHBWMIANSCERINS % S0k, 7 B
P24 T T8N AR AR AE R 5T EAT A A

2.2. PNFR

PINFRAE: 1) WFFN RN H £ SRR B (polysomnography, PSG)i2Wi l OSA A N (FE# > 18
%); 2) THIERCAMGEIT T CPAP ¥RYT; 3) B& EEERIErs, FRESNEIKNRERS, HfA
SEEEM) CPAP BT I/ CIMT #idf .
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1) BRSE W, E . SVOCCHER. Tar it oe . JRRRE AT SRR S 2) ToiR IR A S E
PRI 3) SRR R AR 4) EE SR,
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IR LA E NN SRR AR, BP9 44 2 DI 2R ORI S0 38 L0 SCHREAT TE AN B, 26 3 AT
oo WRAFLE R W BUUE I SR g e . $RIUE B —1EE . HIRED . FREXR. ZilEE. %
Sl NN R AHL BRAE L P8R H CPAP YT I L CPAP JRITYT 2 WF 72K 4L CPAP YT RIS 1) CIMT.
2.5. GIESE

i H RevMan5.3 X} 5% CPAP 697 7 5 I & WU 217 0. 45 JRHRFR A CIMT. RNFEFR R
FH ) %02 (Mean Difference, MD) & 95% ] {5 [X [i] (confidence interval, Cl), 3fH P <0.05 KAz FMHEHE 4
TR o SRR 12 )2 P, & 12<50%, P>0.1 MR\ SRk, M &SR, 2
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Figure 1. Flowchart of literature screening
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3.1 GRNSCHREAFHE

LA 8 TwETT, 3L 269 HlmKl, Hrh 1 BUAKEHLIEARRIN(RCT) [7]1, HRBT TSR 58]
[14]. — Wi FE[8] 7 Ak 1 iRsT 6 DA 12 M HKER, DURBGAYT 12 MH RV EdE. —
TR FE[9] Bt 4 it M g b A B DU o hr e, G B Bk % [15] 4 N 3R BE T 507 VA A ST FU i rh AL
LehsttEZE o 8 A AMTFL I RFALIC A T4 Lo

Table 1. Characteristics of included studies

= L AR ERFE

et mE e R I ok e PO

Jin 2017 [10] H 100  82/18 >5/h 6~10 h 3m Observational study
%% 2016 [12] 2l 40 Rk >20/h 6~8h 3m Observational study
Amin 2016 [11]  FHE4F 20 15/5 >5/h ERi 6m Observational study
Kostopoulos 2016 [9] 7/ 25 K% =15h >4 h 3m Observational study
% 2015 [13] L 24 R >15/h 5~8 h 3m Observational study
Hui 2012 [8] r 28 25/3 >5/h 47+21h 12m Observational study
Li 2009 [14] H 20 20/0 >15/h 6~8 h 3m Observational study

Drager 2007 [7] (Y] 12 12/0 >30/h 6+06h 4m RCT

CPAP: FF&SJ81EEiE; Observational study: MELMEMFFT; RCT: BFEHLIIERIE

3.2. Meta 9#h

B A Fe3 4t 7 IRIT TS s B0 CIMT AH, 5ot PRS0 Y 25 SR AR 7R & Tt 7 18] A 80K S i 1 (P
= 0.05, 1?2 = 50%), FHBENLENAEE . CPAP J&JT I J5 1) CIMT Z %A 4t it5 & L (MD = 0.08, 95% ClI
[0.04,0.13], P < 0.05) (4] 2), FKHAZ L CPAP JAIT G 1) CIMT &35 f£ K.

bibigi) bipid = Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
5 2015 096 0.14 24 091 021 24 11.0% 0.05 [-0.05, 0.15] ]
%1% 2016 096 0.13 40 0.82 0.1 40 19.5% 0.14[0.09, 0.19] —
Luciano F Drager 2007  0.707 0.105 12 0.645 0.095 12 14.0% 0.06 [-0.02, 0.14] T
Kostopoulos K 2016 0.706 0.187 25 0.712 0.216 25  9.7% -0.01[-0.12, 0.11] -1
Fa Jin 2017 135 055 100 1.12 052 100 6.5% 0.23[0.08, 0.38]
David S Hui 2012 0.758 0.159 28 0.705 0.106 28 15.7% 0.05[-0.02, 0.12] I
Chong Li 2009 09 0.19 20 0.88 0.16 20 10.0% 0.02 [-0.09, 0.13] -
Amin M 2016 0.702 0.134 20 0.587 0.134 20 13.6% 0.11[0.03, 0.20] -
Total (95% CI) 269 269 100.0% 0.08 [0.04, 0.13] <>

Heterogeneity: Tau? = 0.00; Chi? = 14.02, df = 7 (P = 0.05); 12 = 50%

Test for overall effect: Z = 3.67 (P = 0.0002) 05 -025 B 025 -

Favours [control] Favours [experimental]

Figure 2. CIMT before and after CPAP treatment
2. CPAP &7 HIfE CIMT

DA NI FERT G 5 AR B OSA HEAT T LA HT, B I SR 4 T AN 52338 1) AHI
Prife, RN, FHEE OSA 42 R BA Gt 2% X (MD = 0.06, 95% CI [0.01, 0.12], P < 0.05), OSA 41
Z R BA G0 (MD = 0.11, 95% CI [0.03, 0.20], P < 0.05) (/4] 3).
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FEridis betid s Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% Cl 1IV. Random. 95% Cl
1.3.1 AHI=5
Fa Jin 2017 135 055 100 1.12 0.52 100 6.5% 0.23[0.08, 0.38]
Amin M 2016 0.702 0.134 20 0.587 0.134 20 13.6% 0.11[0.03, 0.20] -
David S Hui 2012 0.758 0.159 28 0.705 0.106 28 15.7% 0.05[-0.02, 0.12] T
Subtotal (95% Cl) 148 148 35.7% 0.11 [0.03, 0.20] ’

Heterogeneity: Tau? = 0.00; Chi? = 4.75, df = 2 (P = 0.09); I? = 58%
Test for overall effect: Z = 2.63 (P = 0.008)

1.3.2 AHI =15

74 2015 096 0.14 24 091 021 24 11.0% 0.05[-0.05, 0.15] T
%41 2016 0.96 0.13 40 0.82 0.1 40  19.5% 0.14[0.09, 0.19] e
Kostopoulos K 2016 0.706 0.187 25 0.712 0.216 25  97% -0.01[-0.12, 0.11] A
Chong Li 2009 09 0.19 20 0.88 0.16 20 10.0% 0.02 [-0.09, 0.13] -1
Luciano F Drager 2007  0.707 0.105 12 0.645 0.095 12 14.0% 0.06 [-0.02, 0.14] T
Subtotal (95% Cl) 121 121 64.3% 0.06 [0.01, 0.12] A

Heterogeneity: Tau? = 0.00; Chi* = 9.17, df = 4 (P = 0.06); I> = 56%
Test for overall effect: Z=2.18 (P = 0.03)

Total (95% CI) 269 269 100.0% 0.08 [0.04, 0.13] L 4
Heterogeneity: Tau? = 0.00; Chi? = 14.02, df = 7 (P = 0.05); I = 50% t
Test for overall effect: Z = 3.67 (P = 0.0002)

Test for subaroun differences: Chiz = 0.85. df =1 (P = 0.36). 12 = 0%

-0.5 -0.25 0 0.25 0.5
Favours [control] Favours [experimental]

Figure 3. Subgroup analysis according to AHI
B 3. L AHI A5 RERER LR 534

LURITIT AR B KT 3 AN N dibsife, 47 T4 Hr, SREW, WITITRAE 3 AN
ZH(MD = 0.08, 95% CI [0.01, 0.16], P < 0.05)Z R H A Fiit == W, 1GITITFEE 3 M H L EMIEHMD =
0.07, 95% CI [0.03, 0.12], P < 0.05) 2= A/ BA Gi i 24 75 (1] 4).

Fitidil bitid Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random. 95% Cl IV, Random, 95% Cl
1.4.4 W M<34H
Fa Jin 2017 135 055 100 1.12 0.52 100 6.5% 0.23 [0.08, 0.38]
%44 2016 096 0.13 40 0.82 0.1 40 19.5% 0.14[0.09, 0.19] -
Kostopoulos K 2016 0.706 0.187 25 0.712 0.216 25 9.7% -0.01[-0.12, 0.11] -1
BR324 2015 0.96 0.14 24 091 0.21 24 11.0% 0.05 [-0.05, 0.15] T
Chong Li 2009 09 0.19 20 0.88 0.16 20 10.0% 0.02 [-0.09, 0.13] .
Subtotal (95% CI) 209 209 56.8%  0.08[0.01,0.16] b

Heterogeneity: Tau? = 0.00; Chi* = 11.78, df = 4 (P = 0.02); I> = 66%
Test for overall effect: Z=2.21 (P = 0.03)

1.4.2 W >34 H

Amin M 2016 0702 0.134 20 0.587 0.134 20 13.6% 0.11[0.03, 0.20] —_—
David S Hui 2012 0.758 0.159 28 0705 0.106 28 15.7% 0.05 [-0.02, 0.12] T
Luciano F Drager 2007  0.707 0.105 12 0.645 0.095 12 14.0% 0.06 [-0.02, 0.14] T
Subtotal (95% Cl) 60 60 43.2% 0.07 [0.03, 0.12] <&

Heterogeneity: Tau? = 0.00; Chi? = 1.36, df =2 (P = 0.51); I?=0%
Test for overall effect: Z = 3.23 (P = 0.001)

Total (95% Cl) 269 269 100.0% 0.08 [0.04, 0.13] <&
v Tau? = 0.00: Chi2 = - - .2 = 509 t t } }
?eute;ogenenyl.l T';zfu t. (Z)?O3 g7h| o —138(2)0? 7 (P =0.05); I>=50% 05 0.25 0 095 05
estioroverall efiect. £ = ( o ) Favours [control] Favours [experimental]
Test for subaroup differences: Chi2 = 0.06. df =1 (P = 0.81). 2= 0%

Figure 4. Subgroup analysis according to course of treatment

Bl 4. LURTrIT A AARERI LB 54T

3.3. WU ST

AT meta 73T 4 SRR AR TR BRAEBO, 73590 5K FH AL AR R A [ 5 28 SR R AT 34, IR FUE 2R
Blo ARG BRI, BE AR RIR N KB REAT Gt 0, B BR AT 5 & IR ST 2 #r 45
BHBEES, JRAR Meta 70 H7 145 ROy FE e FImT 5.
34. ERIRE

AT o2z 7R 8, AT AR A B, PR, BUR AT A SRR RR, SRR S
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—EREE R R (18] 5), IXFTRE SREAREUN, PIABHTBRDA K.

__SE(MD)

0.02T !

0.04T !
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Il Il Il Il \\ Il MD
-0.5 -0.25 0 0.25 05
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Figure 5. Funnel plot of publication bias

B 5 &FwERE
4. ¥1ig

AHFFTZ R T CPAP 16YT 4] OSA B CIMT s20A N —5 meta 737, 255K, CPAP JRJTREA AL
F#{% OSA H# CIMT, JHAS OSA f™ EFEEFI CPAP RIT T PR IR R M. #2718 CPAP i&J7 Al fig
Al LLIEZE OSA HE sk L RS . HRT% T CPAP JAJT X OSA HiE CIMT S0 meta 7 ik 50 8¢
b, BEAE Chen %5 A\ [16]7ERE— 2B LA 43 B HH#8 H B8 ™ ) OSA B VAT FEEERT 1] 6 A H 18,
CPAP J&J7 5 CIMT BE K, X S5AMF AL I Chen FEAINT 167 B8, HALGIANIETCHR,
ML Z NARB TR RFEARRE R, BN T EANITERTTT, BF7ess Fs 2 .

TAER, BRI 2 OB 7T OG0T OSA HaENKRFERIL 2 B G R, BEARWT T S & UESE OSA 23 ik
PBEREAL RS SR R 2R, 38 5 FL A el Rk ol A A 1 fE B R 3 L A7 [17]. OSA mT LA ik [ & 14 i 4
ACIEAPE TS B« AN N B DhREREAT . i A AT SORE R N 2 S B B RE AL I R AR R
[2]. #EFEMER] CIMT 2 VLSRRI bR, BA TR 7 LT EE R A, )2 N
FUGAR[18]. CIMT SN0 A A VIARSE, FEEXF CIMT 328 (1T AT AR O 18 XU [4] [19]
KEWHFTEY], OSA 5 CIMT ¥4hn# VIAH5C[5] [20]. CPAP &7 AT LIS i 4] 3 Jik ok BEASE A0 T B 1) S E
AR AT S IS R S o B KB AR AL, TR D O U AR R AE[21] [22] 0 IXCONARHE TR B
CPAP 597 1I LLA 2 F#{% OSA B3 CIMT B8E T — & M ELIS HE A .

AFTRE RN, I 2 B R B B KR R R A S ST GRS R 2R, LR AR 3E T S B AR R I T e AT
R BHr) 2 N T IRIRIBEAR 25, Ref ke KB o i i 2 kR RE AL BE B . Hui [8]+ Li [14]4
Amin [11]55 NI 78 A B HE R e AR ) i g U A8 3%, 17 Jin [10]. %%[12]. Kostopoulos [9]+ FR[13].
Li [14]55 AR REHERR 3 F AT 29907097 10 B 3 . IR SL 0 1T AE 2 120 78 S MR K W R IRl Chen [16]%%
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NANGIETT FF LRI (8] FT OSA (7™ HFE B2 1l e /& fE 0 CPAP JRIT RCR I B BRI 2, FRIAHIE 78 73 A4 A
JTITRE K OSA = AR AT 7 AL, S RPN G 2T, XRYIAN LR 2 5 HARE R .

A FAFAERI AR ZAL: 1) ARBFAFAEBCR BB, IFHRREWIf 57 BRI 2) AW FAEAE—
SEREFE AR e, XA Re S T AN AR Fo B b, FEACE/NG R 3) AIAIIIE T2 08 B L
PERITSE, SR B R RCT WAL,

Zi b, CPAP JJT e XF#1Ik OSA &% CIMT, XW] B NIk REREAL AR TR I 1 T AOHE s A s
. HETAAGTED, BRZAWENHTT, SR RIER, RRGEZ M REEE RCT HHR
ASE InIE 5 9 5

E&UWH
HRTT AR R R F R H (W H % 5. 2023WSJK113)
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