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[ Abstract] Obstructive sleep apnea (OSA) is a chronic sleep-disordered breathing disorder, which is characterized by intermittent
hypoxia that can damage vascular endothelial function. Endothelial dysfunction is an early pathological process that causes the occurrence and
development of cardiovascular diseases. OSA is closely related to the occurrence of a variety of cardiovascular-related diseases. Early and
effective screening of OSA and detection of vascular endothelial function can assess the progress of future cardiovascular events and
significantly reduce the damage of OSA to cardiovascular health. This article reviews the research progress of OSA and vascular structure and
function , cardiovascular related diseases and cardiovascular health.

[ Key words] Obstructive sleep apnea;Cardiovascular related diseases ; Cardiovascular health

RHZE 1 B HIG 09 W 8T 455 (obstructive sleep apnea,
OSA ) JZ— 7l UL i I I 718 XL , M R e v o
T T H A S SO R 5% A ) B A S LA, 5]
PENRZSHZERL . PRSETT, 228K 30 ~69 B HYAE A Py
9.36 [ AR BN E AL OSA, Horh 4.25 {2 A 3
JE OSA, i BCRAE S — " o OSA FISE 1f 4 2 7)
RE T SIS JAE OV | ML I 2 7 2 B 0 ik
LEM A 2RO Y D REZEAL T SRR SR AT
R ML P g BEEAR 2 S AL A SR A S 22 Aol LA AH SN )

Ko
1 OSA 5mELEMFIThEE
1.1 OSA 5N IheEFER

OSA Sl 18] 9T S0 A 5 e P08 T 400 05 Y it
FERAEARL, 5 | A A0 AR R 3 e 2 IMLORE o [ R e e 4 3 ot 3
T PR S R A R T kB A S R I, AR 2 S8 AE 40 it
AR -, AR 3E 480 o i S ] A4k 0, 8 il
NO 584 B T kA R, B ik S Ak 7] ik 400 il 7R
AR FRAK NO AR, PN R AR P i A8 47 5K D g A2

EETB - HH WREOR RO E R AL 4 R RIS A4 (2018 A02004 ) 5 [ 5K H s IF & 314 (2017 YFCO113005 ) 5 15 5 G W & 1 &)
(2017YFCO113003 ) ;2019 4F B Il R 2 2535 H (2019-Yuan-LC-01) ;2019 4F B b 57 Ao 2 o 40 £ B Be 9 BHIF 5 H (SGYY(Q201912) ;2020

AR R TR R SRR E 3 (2020-2-6042 )
BI51EE : T.2¢5, E-mail . dr. hongyuwang@ foxmail. com



O IMERFIERE 2021 4 A 42 B8 4 Adv Cardiovasc Dis ,April 2021, Vol. 42, No. 4 - 303 -

B, SE R IRERE AR o KRR A R A
PR W RS E MR 2 NO & iRy A I P 4 0 R,
Arlouskaya %™ fF58 % B 5 0 OSA 1A Bk s 5 A 1L,
SEA OSA [T HE B 1 A R - HH RS 20 1R AT R
T RERS R TR T
1.2 OSA 5zhpkagil

OSA T {ff il 4848 BE - X B 17 3 AT 46 A 59 1% g
AR I REAR , A B T sl kAL 1 JE 1. OSA b i i 1
2R | S 4 i T TR 2L AT 5 LR TR B R R, AR fel i A
pANI N[O =11 S A o 1 R E T R e =
PESKEEAL Y A OSA L& AE AR IRIG E H A
A RE & A 5 ST AL FORENE A ZE LN E A O IF &
JED, —IRAR LA OSA 510 56 £ Y BT IE PRI 5T
i 5 Watch PAT 200 ™ - e B 1P I8 B 4551 < 35
B AU R B, R IR OSA TENIE kA 22 1 vh i
UL, 5 A T I TR N S R AR
1.3 OSA 5ziBkREEmEL

OSA R J[ECAI ] i 21 20 i A= i 2, 41 33 1/l
SR IV G B R 1 ey, AR 2 2 K R A, o e B B R
I8 o Zeng ZEURIE ST S B IR B ot S T B S 3o fih
Toll FESZAR/ K T «B A5 5 1% 5 i sl ik sk A i AL B
P E R AN G 4. Ljunggren %5 #E X 400 314 4
AT 22 5 B AR 0 1% BB 9T 5 v A B, PR IR e R
19ITR] = H Y OSA 55 3 Jiikooks B A Ak 1 B 301308 52 9 3
JEAM ST ARG, OSA 3 W 368 3ok fiz 185 747 A R 6L B V1 R

A QSRR 1k B Ik kA R AL

2 OSA 50 mEHEXER
2.1 OSA 55m/E

OSA J S A8 23T 200 20 ik A b 27 852 4%, Ragt
PR Ay 5SS 22 05 2, L2 W e K- T, B R -
B TR R T [ IR 2R G0 , 1 SR A B P B R
N 2 Ih BE 32 B, 48 SR JF &Y. Warchol-Celinska
SRR B 20 T 2 B A B 2 R VAT T AR
M 24 85 LU A5 I OSA A A k. i T
S i P R GG e R 45 449 114 52 i S 3 OSA JR & 112
AR R D . — T XA T WA e e AR s /D
SR 56, U HAE P OSA v 8 % R AR 1] fE 5
OSA FE 4 FE I H 00 U 1 R AR AT 6
2.2 OSA 5@RKzBkERm

PR R AR S -1 R 4 P R DI RE R B
AW, Sun S5 BIESE & BB ER Y B A0 AR S 211 Ok
S R RIS SR PR, FTVE S M OSA SB35 7k
Bk R R R A bR &Y. BIEAS R AR 5 2
ME ISR AR T 4 Bl fE s sh kel p 2 b
20 i 9 2 eE M #0171 ( neuroblastoma suppressor of

tumorigenicity 1,NBLIL) J& —# AYHEFHABHUR , BESIIH]
Sk 8 Ak, — AT 58 NBLL [ £ Hi 4K ( circulating
autoantibodies  against  neuroblastoma  suppressor  of
tumorigenicity 1,NBL1-Abs) 45 5 iR, BA eIk shibkk
T LAY OSA B B ML NBLL-Ab /KB 2 5 70
TR Bk Y, NBLL-Ab 7 g5 OSA 1Y
STEEIR BB Y AR
2.3 OSA 5hxEig

OSA 55 588 ZE BTG G it A M i 3 1 27 U8 A K,
AR 2 0 SECONEE R . 7018w G
I OSA [ FrEAT Y BERLXT BTSSR W, S E 4T
B3 e F55 22 S 18 1F JE i <, ( continuous positive airway
pressure , CPAP) BEREAE OSA IR /B iE ikt . /00 )
LA OSA A AHE SATT T HR T BRI
W BT A5 AR B, GBI (AR S WL T R g
FULAY TR B B R 0 S A o i, S B JE Tk M
O R B A TR A Ry, 4RI T Iz 3R
Y7 B 25 Ak, DU R X CPAP (194 DA 1 45 25 1) iR
FU TN RIS & B, TR OSA Y2k
PR T B R P BARMEIR P IR G 48 h X
T T HE SRYT T I BRI Sl ks s, TG 224
OE IR, H 3 AHE AT Re A [ R sl ks
FEAN OSA FM8 YR J1 50 s B AR Ay e
2.4 OSA 51K

2 Bk PR 9 (type 2 diabetes mellitus, T2DM ) 5
OSA ZZ[] ) PRS2 XL [0] 14, AR B 22 18 ik 48 Tk I A8 AT
OSA F 35 F [ T2DM A XU S . OSA [ 3% vp e
i C i AR e By AR AT R B iR W R v TR
OSA [, WLPY g o 5 el IR P I B2 4521 3 <48 B 2 1
FASG . JEAERERY OSA B3 rh A7 7 B i JULEh B B 6 A1
RS H ™ . T2DM BE A7 OSA 1 i MU, OF HL
OSA 1y KUK 55 1 Fie 45 il AS A 0 AT JiE %5 U0 A0 G,
Adderley 2" 5% T2DM R34/ T5 OSA FEAL B0 145
PRI UL T R FNBE T 238 1 XU, 1 BA 371 BfF 5 4%
BR, 5K W OSA 19 B H A 1L, &4 OSA 1y
T2DM 7% 9.0 LA (oot it 1 O U 0 ) 3
Vi) | JE IR 205 A DR AH OC A2 B A8 1 ' I
A RIAE TG0, A OSA (1) T2DM & & T
FENTE, FLA R OSA ARG LA S AL A I &
iE , AT RGO I SR I B R ANEE A
2.5 OSA 5 E5E

OSA AT .o JJLAR A AL, BRAG O WUARUIR WL 4
3, B R BN O U R A BRSO, O IS A EE A
B H B . Dalgaard 25 BFSE K B0
Bz B, OSA J2H KON D IEFIM & R34, e



+ 304 - OB FIERE 2021 24 A 42 858 4 Adv Cardiovasc Dis ,April 2021, Vol. 42, No. 4

Hog A/ R P XM R G R ZERY IS fE R R . OSA
B IS BAP S RO b7 A E A2 5 AT B A
EEIEH EEREN], O BBl i) 4ERF A A R SR it T
FEAil . Huang A2 AN OSA MG BrERENATT HIRFSE
ORI, A FEME RG] RESE OSA AHOC.O B i sl 1Y A
A IR A . Morand 251 S 2 55 7 A i B 4 e
SEURSF O LB IR SR 28 M OB R B 1 A 238 I 1
SN SEIR I A, OSA i itk A8 ] P k4R AS T
B P OHEAR TR LA U D E WS R A
R (AL AU AT R AR 0 28 S AN 35 BE B VR L A6 4R 2
(AP 2 R P PG 30 T 3K , Rk e 1 5 e Ry BOBE I 2
PEOHR IR E . —I0CT OSA 5.0 MR R
AIRFSE R BT, OSA B35 TR R h 4 o) e AR B RO B
%% D ZE AL S BAA AN SIS, CPAP 71 m] i 2 el 52
PO B R R &
2.6 OSA 5ihiFMHEEE

FEE P 087 7 5% AR 4 0 8 B8 AT T BN Sy i e B I
R st B 5 2 2B 0 VR PR R AE Y FE B N T Kerns
AEOAE OSA MCHESE R B, S OSA A 1L Wi BT
B R A RO I A8 BB T B 5 P B 1 RIS 33
e —3ixf e R PE K Q-T 8] #1 2% & 1 (long Q-T
syndrome , LQTS) 5 OSA & & W5 B~ , &I LQTS
1) OSA JBH W AFTE A HARE 5 2.0 FKIER Q-T
) AE A< 8 A5G, LQTS [ 35 OSA Y12 B al 1 0 5%
R IEPERIE R BB Y bRl . LQTS B | OSA
IBY7 AT A AL DI RERE AT, b Q-T [H] 4k <,
MR AS Q- i) 91 fih O VR R 35 BB B4R, 7
2.7 OSA 5fxzEdh

OSA 2N h r fe k6 A 2R, OSA Jz &2 H S I 8
155, 3k JICAPR S ILAE A0 v B P2 IMLAE , 5 | SR 08, 3
ML/ BSR4 | 438 05 1M R B9 35 S i A 3h
FRAEUE DR AR SRR R kA, —
TR /0N BRCEE ST BT 0 S5 P OSA. A5E 76 Wy HL 7 4 7 vk
i ke 0PV T S 0 ELA T R A AR A AR R T SR 4
REM, AR APEFD OSA 58 Ak i 25 Fp S A1 i OSA
BRI U T IR RO I A8 Y AR BRER R, O 5 Bkl
WETE A PR TR AT O, OSA B AR o foke i 1
i A o ) T A D 3R, Gupta 257 (IR 5 26 A Xk i
PR i B8 @ 2k CPAP 3R YT OSA, AT BE X I /b8
IS S F B R A 4, OF BB 5 2G% T 6 #1112 A
AR A RS2 DL o
3 OSA 5mERR

H R TCAY |75 e 4 B IR A i 32 B PR Y
7z T, — 2 5 i AR OC B AR R AR B AR T A
(AR AT 2O A8 XU P4k AR 69T o bt i

il /2% 3% ( Beijng vascular health stratification, BVHS)
W1 0 0 10055 72 TP 4 R B 73 SRy R A A 1 A At
JHE % I AH S R TR s fe AHE B 300 1 1 S
77 A R Y AR R R KRR
TG A DXL A8 S v A AR v I e 7 S
R 22 G 14 2 7 X H F0 A {E F 9 ( BEST BIF5E) 1Y
BARIEAT AT, B BVHS PEA HAE Al K F000 1L
EHAF R E XA [R5 Gbr HE 9 AR EAT A 144k
AR, BVHS SXof B ARG ) 1t 487 28 14 4 2 7 i
B EEME .
3.1 MR- SHIMmEEFHKINEE

M A 8 I 8 & 5K T B ( flow-mediated
vasodilation , FMD ) “y 5y Jik o8 % 5 £k (1) 2 30 1l PR A 7o
Ip 255k FMD #6455 0SA X R MBF5T £ 0SA &
) FMD {I% T JC OSA 35, FMD J& 30 ik ok A A Ak A
O IS 6 B TS Freds , FMD (1 35 35 e o PR 25 2 Il
PHHE IR HOMAE S . — TR OSA 5 4 K2 g
BRER 2 0] G R I ZS 25400 /R, OSA J8 3% FMD A ]
REA B T sh kg RE Iy &
3.2 WEINEE-SMNEFBKK DM ER AR

I K I RE-AI ] 2l K 5K 30 5 F ARG ) B
PEFEMFEEORITAR M8 N K DRE . SO FE TR (B m]
VER L PN B DI RE R b 1Y) — IR BT, R KB 8 A 7 XU
53)2 X AR RO B BR Y AR, BB A th 2Ry
ATHER R A LA R I P B I8 A 1 XL
WSr , 3 AT R ASTROR , LME TR RIEIT 58 —WOEe
S Xt HEATF ST & B 5 9E OSA ZHAH L, Fh R E B OSA 21
FMD {221, OSA 2 A S 0 1 7 L 8 K5t 25 KA1
HHELAR OSA AHAEJCEIHAERY P EIEEE OSA /&, Kl
RV A IR P P S Shie B 240
3.3 MEIRESEE

DAL A2 e B 2 P ke P A K 3 ik 3 A 7 i
Pro —HPEAL CPAP JRYTXT T2DM 4571 OSA i35 k4
A% S ORI I Hs 52 i) 1 AL RT3 0 BF 5 4R
CPAP j&J7 12 JA I ANfig i E FEAIL T2DM £ Jf OSA
AR A T B i
4 RE

HEE G P i 31 Sl B 2 4 T & 2, OSA 1] 33K
M5 A K D Re R, I BSOS A DGR B DI AR O,
PR E P I PRI 26, 78 DAk 5 9 RS0 00 1 35 =
A XU 5 T A T — o B gL Yl R B BE OSA
IS8 APURG 7 A, PO A T SRS AL A DU, $PAE o 1 A
flt B, AR BVHS I 73 S4T30, SE S0 Uk % 1
PRI R A MR, IR R o iy Ok 8 A g AL 2 28
e, i BVHS L4553 G0bn X0 1l A8 AH D% 14 $3



O IMERFIERE 2021 4 A 42 B8 4 Adv Cardiovasc Dis ,April 2021, Vol. 42, No. 4

- 305 -

0 B A8 73 2% i A M4 TR AECR Y A ST T A
D AP RAEE R (14 IS P s PR AT 5 2k — ik
S, MR BEE B Rt — 20 K BVHS L4 70 2%
FE OSA 5.0 L8 AR B HH B4 L FH i S 2 BN )

(2]

(3]

(4]

(5]

(6]

(7]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

& % X wk

Benjafield AV, Ayas NT, Eastwood PR et al. Estimation of the global prevalence
and burden of obstructive sleep apnoea:a literature-based analysis[ J]. Lancet
Respir Med,2019,7(8) :687-698.

Davignon J, Ganz P. Role of endothelial dysfunction in atherosclerosis [ J].
Circulation 2004 ,109 (23 suppl 1) ; M27-1132.

Arlouskaya Y, Sawicka A, Glowala M, et al. Asymmetric dimethylarginine
(ADMA) and symmetric dimethylarginine ( SDMA ) concentrations in patients
with obesity and the risk of obstructive sleep apnea (OSA) [J].J Clin Med,
2019,8(6) :897.

Poroyko VA, Carreras A, Khalyfa A, et al. Chronic sleep disruption alters gut
microbiota, induces systemic and adipose tissue inflammation and insulin
resistance in mice[ J]. Sci Rep,2016,6:35405.

Wang J, Hu L, Wang Z, et al. Effect of obstructive sleep apnea syndrome on
elycolipid metabolism and early atherosclerosis in diabetics[ J ]. Diabetes Res
Clin Pract,2020,159 :107999.

Farabi SS, Barbour LA , Heiss K, et al. Obstructive sleep apnea is associated with
altered glycemic patterns in pregnant women with obesity[ J].J Clin Endocrinol
Metab,2019,104(7) :2569-2579.

Drager LF, Polotsky VY, Lorenzi-Filho G. Obstructive sleep apnea:an emerging
risk factor for atherosclerosis[ J]. Chest,2011,140(2) :534-542.

Zeng X, Guo R, Dong M, et al. Contribution of TLR4 signaling in intermittent
hypoxia-mediated atherosclerosis progression[J].J Transl Med,2018,16(1) :106.
Ljunggren M, Lindberg E, Franklin KA, et al. Obstructive sleep apnea during
rapid eye movement sleep is associated with early signs of atherosclerosis in
women| J]. Sleep,2018 ,41(7) :zsy099.

Tripathi A, Melnik AV, Xue J, et al. Intermittent hypoxia and hypercapnia, a
hallmark of obstructive sleep apnea, alters the gut microbiome and metabolome
[J]. mSystems,2018,3(3) :e00020-18.

Saxena T, Ali AO, Saxena M. Pathophysiology of essential hypertension: an
update[ J ]. Expert Rev Cardiovasc Ther,2018,16(12) :879-887.
Warchol-Celinska E,Prejbisz A, Kadziela J, et al. Renal denervation in resistant
hypertension and obstructive sleep apnea:randomized proof-of-concept phase II
trial[ J]. Hypertension,2018,72(2) :381-390.

Ren R, Covassin N, Zhang Y, et al. Interaction between slow wave sleep and
obstructive sleep apnea in prevalent hypertension [ J]. Hypertension, 2020, 75
(2):516-523.

Sun H, Fang F, Li K, et al. Circulating ESM-1 levels are correlated with the
presence of coronary artery disease in patients with obstructive sleep apneal J].
Respir Res,2019,20(1) :188.

Matsumura T, Terada J, Kinoshita T, et al. Circulating autoantibodies against
neuroblastoma suppressor of tumorigenicity 1 ( NBL1 ) :a potential biomarker for
coronary artery disease in patients with obstructive sleep apnea[ J]. PLoS One,
2018,13(3) :e0195015.

Servantes DM, Javaheri S, Kravchychyn ACP, et al. Effects of exercise training
and CPAP in patients with heart failure and OSA: a preliminary study [ J].
Chest,2018,154(4) :808-817.

Sharma S,Fox H, Aguilar F et al. Auto positive airway pressure therapy reduces
pulmonary pressures in adults admitted for acute heart failure with pulmonary
hypertension and obstructive sleep apnea. The ASAP-HF Pilot Trial[ J]. Sleep,
2019,42(7) :2s2100.

(18]

[19]

[22]

[23]

[25]

[26]

[29]

[33]

[34]

[36]

Chien MY, Lee PL,Yu CW et al. Intramyocellular lipids, insulin resistance,and
functional performance in patients with severe obstructive sleep apnea[ J]. Nat
Sci Sleep,2020,12:69-78.

Adderley NJ, Subramanian A, Toulis K, et al. Obstructive sleep apnea, a risk
factor for cardiovascular and microvascular disease in patients with type 2
diabetes: findings from a population-based cohort study [ J]. Diabetes Care,
2020,43(8) :1868-1877.

May AM, van Wagoner DR, Mehra R. OSA and cardiac arrhythmogenesis:
mechanistic insights[ J]. Chest,2017,151(1) :225-241.

Dalgaard F,North R, Pieper K, et al. Risk of major cardiovascular and neurologic
events with obstructive sleep apnea among patients with atrial fibrillation[ J].
Am Heart J,2020,223.65-71.

Huang B, Liu H,Scherlag BJ, et al. Atrial fibrillation in obstructive sleep apnea:
neural mechanisms and emerging therapies[ J . Trends Cardiovasc Med,2021,
31(2):127-132.

Morand J, Arnaud C, Pepin JL, et al. Chronic intermittent hypoxia promotes
myocardial ischemia-related ventricular arrhythmias and sudden cardiac death
[J].Sci Rep,2018,8(1) :2997.

Abe H,Takahashi M, Yaegashi H, et al. Efficacy of continuous positive airway
pressure on arrhythmias in obstructive sleep apnea patients[ J |. Heart Vessels,
2010,25(1) :63-69.

Brodovskaya TO, Grishina IF, Peretolchina TF, et al. Clues to the
pathophysiology of sudden cardiac death in obstructive sleep apnea [ J].
Cardiology ,2018 ,140(4 ) :247-253.

Kerns ES,Kim ED, Meoni LA, et al. Obstructive sleep apnea increases sudden
cardiac death in incident hemodialysis patients [ J]. Am J Nephrol, 2018, 48
(2) :147-156.

Shamsuzzaman AS, Somers VK, Knilans TK, et al. Obstructive sleep apnea in
patients with congenital long QT syndrome: implications for increased risk of
sudden cardiac death[ J]. Sleep,2015,38(7) :1113-1119.

Vizzardi E,Sciatti E, Bonadei I, et al. Obstructive sleep apnoea-hypopnoea and
arrhythmias ; new updates[ J]. J Cardiovasc Med ( Hagerstown) ,2017,18 (7) :
490-500.

Cananzi SG, White LA, Barzegar M, et al. Obstructive sleep apnea intensifies
stroke severity following middle cerebral artery occlusion[ J]. Sleep Med,2020,
67:278-285.

Gupta A, Shukla G, Afsar M, et al. Role of positive airway pressure therapy for
obstructive sleep apnea in patients with stroke : a randomized controlled trial[ J].
J Clin Sleep Med,2018,14(4) :511-521.

FE , T2 T F T AR A R 53 P48 S (0 8 e Ak 222 i SR 0T.Co JUE 0
ME R EE[T]. sh A R IM AL (TR ,2019,13(11) :868-871.
Liu H, Xie W, Liu J, et al. Comparison of vascular-related diseases in their
associations with carotid femoral pulse wave velocity: from the Beijing Vascular
Disease Patients Evaluation Study( BEST Study) [ J]. Int J Clin Pract,2019,73
(11) :e13400.

Ip MS,Tse HF,Lam B, et al. Endothelial function in obstructive sleep apnea and
response to treatment[ J]. Am J Respir Crit Care Med,2004,169(3) :348-353.
Wang Y, Xu H, Qian Y, et al. Patients with obstructive sleep apnea display
decreased flow-mediated dilatation ; evidence from a meta-analysis[ J]. Med Sci
Monit,2017,23 :1069-1082.

Farooqui FA, Sharma SK, Kumar A, et al. Endothelial function and carotid
intima media thickness in obstructive sleep apnea without comorbidity[ J]. Sleep
Breath,2017,21(1) :69-76.

Krogager C, Banghgj AM, Poulsen PL, et al. Effect of 12 weeks continuous
positive airway pressure on day and night arterial stiffness and blood pressure in
patients with type 2 diabetes and obstructive sleep apnea: a randomized

controlled trial[ J].J Sleep Res,2020,29(4) :e12978.
HCAS B 41 :2020-09-21



