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Pulmonary Hypertension in Sleep Apnea Syndrome BAI Lei, YAN Ping, JING Zhi—cheng. Suzhou University School o f
Medicine, Suzhou 215325, China
Abstract: Pulmonary hypertension (PH) is a pulmonary vascular disease by stepping up of the pulmonary vascular resist-
ance and finally leads to right heart failure. Many diseases can cause pulmonary hypertension, and group 3, PH due to
lung disease and hypoxia. Multiple studies categorize sleep apnea syndrome (SAS) as a risk factor for pulmonary hyperten-
sion, but there is limited data on the mechanism of PH in the SAS. The review devote to the causes and mechanisms of PH
in SAS and the therapeutic consequences of the presence of PH in SAS patients.
Key Words: pulmonary hypertension, sleep apnea syndrome, obesity hypoventilation syndrome (OHA)

(pulmonary hypertension, PH) 30 ,
, (apnea hypopnea index, AHD),
[1] s 5 )
PH , . N
. 2008 Dana Point (obstructive sleep ap-
PH PH nea syndrome, OSAS) .
) PH , (central sleep apnea syndrome, CSAS)
C ) PH (pulmo- (mixed sleep apnea syndrome,
nary hypertension associated with lung diseases and/or MSAS), OSAS o
hypoxemia) , PH SAS
) (chronic obstructive pul- ) 45 3.2%,45 ~64
monary disease. COPD)., (interstitial 11.8%, 65
lung disease, 1L.D) (sleep ap- 23.9%",
nea syndrome, SAS) PH , SAS 20
. 7% ~14%. 2% ~7%,
SAS PH, .
1 SAS
SAS . (OSA) o
, OSA bl ,
. \ . 10% . AHI 32%,
,SAS 7h , 6 b, , OSA
. 65 S
D 215325 SAS . N
® 200433 )
* : , :10SG25 2 SAS PH
A , E-mail: jingzhicheng@vip. 163. com 20 70 80 X SAS
50 Medicine and Philosophy,May 2013,Vol. 34,No. 58, Total No. 477



o SAS,
SAS PH

PH 17 % ~42 %,

[6]

OSAS PH

SAS

(mean pulmo-

nary arterial hypertension, mPAP) 25mmHg~
30mmHg(1lmmHg=0. 133kPa), SAS
. Sajkov B 27
32 OSAS
. A1%  34% PH. Ya
makawa [ 37
21.6% PH. 1995 o 100
OSAS , o PH
2%,
SAS . 2009
OSAS
70%, PH
48% 5 33% PH(mPAP>
40mmHg) , PH OSAS
r ,PH SAS ,
s PH
SAS
3 SAS PH
SAS PH ,
SAS .
N —1(endothelin—1, ET—1) .
(D )
PH [zl 1947 , Motley  [*¥]
5 23 ~47 , 1
10% . .
10%
o , SAS
. Laks
42 SAS PH
(85.7%) ; 6

Medicine and Philosophy,May 2013, Vol.34,No. 5B, Total No. 477

2013 5 34 5B 477

(=80mmHg),
SAS ,
(2)
OSA . 40%
OSA, OSA PH 17% ~50%14, 50%
(obesity hypoventilation syndrome,
OHA) tul | R
05 Bady % 44
SAS , 27%
PH, . .
., PH ;
(r=0.50,P=0.0006), Minai " 83
. OSAS ,
N =26 kg/m*. <49 PH
. PH .
OSA
,OSA 1 4 .8
93%.75%.43%, 100%.,90% .
76 % .
(3) ET—1 .PH
JET—1
[17]
PH
(sl OSAS
. — ,0S-
AS ,
. SAS
ET—1
, NO SAS
. ET—1 (ol |
ET—1 SAS
,SAS

51



2013 5 34 5B 477

4 SAS
, SAS
(nasal — continuous positive air-

way pressure, nCPAP),

(D )
"
(2) ) OSAS
o nCPAP
, OSAS . Sajkov
ol 22 OSAS 4 nCPAP
. mPAP  (16. 84 1. 2)mmHg

(13. 94 0. 6) mmHg (P <C0. 05),
(231.14+19.6)dyn * s « cm ™’ (186. 4=+12. 3)
em °(P<C0.05), Alchanatis ! 29

OSA , CPAP 6 .

dyn e s

’

(25.6+4. 0)mmHg (19. 5+ 1. 5)mmHg(P<C

0.001), . (2] 23
OSAS . nCPAP 12
.21
. nCPAP .
(28.9+8. 6)mmHg
(24.0=£5. 8) mmHg(P<C0. 0001),PH 38%

14%(P=0.001), .
(adaptive servo— ventila-

CSAS ,

[23]

o b

, CPAP

tion, Autoset CS)

(3) OSAS

, (maxillomandibular advancement,

MMA) .| (uvulopharyngo-
palatoplasty, UPPP) . (laser
assisted uvulopalatoplasty, LAUP) | (radio-
frequency ablation, RFA) . .
SAS PH ,
, SAS )

52

5 SAS PH

REVEAL (24]
54 ,2 525
. 2 438 .
SAS 21.0%, SAS
26.6% .
15.9%., ,SAS PH
,Brown [*® REVEAL
. SAS PH
2008 PH SAS
PH CSAS.45%PH
10 /h, ;
39% 10 /h;42%
1/100280 SAS ,PH SAS
. PH
. Prisco t27] 25 SAS
PH s (to-
tal sleep time, TST) ., 90 %
(T90%) AHI
. PH .
SAS .
AHI, T90% . :

mPAP=22.0+0. 150 X T90% 4 0. 296 X AHI+0. 036 X
TST(P<<0.05),

6
SAS PH . SAS PH
SAS
. , SAS PH
) PH o
2004 (the american college of
chest physicians, ACCP) SAS
PH :PH
SAS PH , ;
OSAS PH ,
( :C) B,
,SAS PH , PH
SAS o

[1] Rubin L J. Primary pulmonary hypertension[J]. N Engl ] Med,

Medicine and Philosophy,May 2013,Vol.34,No.5B, Total No. 477



1997,336(2) :111—117.

[2] Bixler E O, Vgontzas A N, Ten Have T, et al. Effects of age on [17]
sleep apnea in men: 1. Prevalence and severity[J]. Am ] Respir
Crit Care Med,1998,157(1) :144—148.
[3] Young T, Peppard P E, Gottlieb D J. Epidemiology of obstructive [18]
sleep apnea; a population health perspective[ J]. Am ] Respir Crit
Care Med,2002,165(9) :1217—1239.
[4] Shahar E, Redline S, Young T, et al. Hormone replacement thera- [19]
py and sleep — disordered breathing[J]. Am J Respir Crit Care
Med,2003,167(9):1186—1192.
Peppard P E, Young T, Palta M. Longitudinal study of moderate
weight change and sleep— disordered breathing[]J]. JAMA, 2000,
284(23):3015—3021.

Peppard P E, Young T, Palta M, et al. Prospective study of the

[20]
(5]

[6] [21]
association between sleep — disordered breathing and hypertension
[J]. N Engl J] Med,2000,342(19):1378—1384.
[7] Laks L, Lehrhaft B, Grunstein R R, et al. Pulmonary hypertension in
obstructive sleep apneal J]. Eur Respir J,1995,8(4) ;537 —541.

Sajkov D, Cowie R J, Thornton A T, et al. Pulmonary hyperten-

[22]
[8]
sion and hypoxemia in obstructive sleep apnea syndrome[J]. Am J
Respir Crit Care Med,1994,149(2 Pt 1):416—422.
[9] Sajkov D,Wang T,Saunders N,et al. Daytime pulmonary hemodynamics [23]
in patients with obstructive sleep apnea without lung disease[ J]. Am J
Respir Crit Care Med,1999,159(5 Pt 1); 1518—1526.
[10] Yamakawa H, Shiomi T, Sasanabe R, et al. Pulmonary hyperten-—
sion in patients with severe obstructive sleep apneal J]. Psychiatry [24]
Clin Neurosci»2002,56(3):311—312.
[11] Minai O A, Ricaurte B, Kaw R, et al. Frequency and impact of
pulmonary hypertension in patients with obstructive sleep apnea [25]
syndrome[J]. Am ] Cardiol,2009,104(9) :1300—1306.
Sajkov D, McEvoy R D. Obstructive sleep apnea and pulmonary
hypertension[ J]. Prog Cardiovasc Dis.2009,51(5):363—370.

Motley H L, Cournand A, Werko L, et al. The influence of short

[12]
[26]
[13]
periods of induced acute anoxia upon pulmonary artery pressures in
man[J]. Am J Physiol,1947.150(2) :315—320.

Atwood C W Jr, McCrory D, Garcia J G, et al. Pulmonary artery

[27]

[14]
hypertension and sleep — disordered breathing: ACCP evidence —
based clinical practice guidelines[ J]. Chest,2004,126 (1 Suppl) :
72S—177S.

[15] Friedman S E, Andrus B W. Obesity and pulmonary hypertension:

a review of pathophysiologic mechanisms[J]. J Obes,2012,2012;

505274,

[16]

Bady E, Achkar A, Pascal S, et al. Pulmonary arterial hyperten-
sion in patients with sleep apnoea syndrome[]J]. Thorax, 2000,55

(11):934—939.

Budhiraja R, Tuder R M, Hassoun P M. et al. Endothelial dys-
function in pulmonary hypertension[ J]. Circulation,2004,109(2):
159—165.

Provencher S, Sitbon O, Humbert M, et al. Long— term outcome
with first — line bosentan therapy in idiopathic pulmonary arterial
hypertension[J]. Eur Heart J, 2006,27(5):589—595.

Kohler M, Stradling J] R. Mechanisms of vascular damage in ob-
structive sleep apneal J]. Nat Rev Cardiol,2010,7(12) :677 —685.
Sajkov D, Wang T, Saunders N A, et al. Continuous positive air-
way pressure treatment improves pulmonary hemodynamics in pa-
tients with obstructive sleep apnea[]J]. Am ] Respir Crit Care
Med,2002,165(2) :152—158.

Alchanatis M, Tourkohoriti G, Kakouros S,et al. Daytime pulmo—
nary hypertension in patients with obstructive sleep apnea: the
effect of continuous positive airway pressure on pulmonary hemo-
dynamics[ J]. Respiration,2001,68(6):566—572.

Arias M A, Garcia—Rio F, Alonso— Ferndndez A, et al. Pulmo-
nary hypertension in obstructive sleep apnoea: effects of continuous
positive airway pressure: a randomized, controlled cross — over
study[J]. Eur Heart J,2006,27(9):1106—1113.

Ono H, Fujimoto H, Kobayashi Y, et al. Sleep apnea syndrome:
central sleep apnea and pulmonary hypertension worsened during
treatment with auto — CPAP, but improved by adaptive servo —
ventilation[ J]. Intern Med,2010,49(5):415—421.

Badesch D B, Raskob G E, Elliott C G, et al. Pulmonary arterial
hypertension: baseline characteristics from the REVEAL Registry
[J]. Chest,2010,137(2):376—387.

Brown L M, Chen H, Halpern S, et al. Delay in recognition of
pulmonary arterial hypertension: factors identified from the RE-
VEAL Registry[J]. Chest,2011,140(1):19—26.

Ulrich S, Fischler M, Speich R, et al. Sleep — related breathing
disorders in patients with pulmonary hypertension[J]. Chest,
2008,133(6):1375—1380.

Prisco D L, Sica A L, Talwar A, et al. Correlation of pulmonary
hypertension severity with metrics of comorbid sleep — disordered
breathing[J]. Sleep Breath,2011,15(4):633—639.

(1985—), . ,
(1971—)>, s s

:2013—04—01

:2013—04—29 ( : )

L2 G2 2 G2 G2 2 () €2 (2 €2 2 (2 €2 (2 €2 (2 (2 €2 (2 €2 () €2 02 €2 2 (2 €2 (2 € (2 (2 €2 (2 €2 (2 (2 2 (2 2 () (2 0 (2 2 (2 € 2 () ) () L

( 19 ) [4]
b b b Y [5]
6]

[1] : .

,2011,29(3):275—277.

[2] Chang S H,Philip L. C, Yasaman M, et al. Use of Lorenz titanium
implants in orbital fracture repair[]J]. Ophthal Reconstr Surg,
2009,25(2):119—122.

[3] , ;

(1. ,2011,19(5) :432—434.

Medicine and Philosophy,May 2013, Vol.34,No. 5B, Total No. 477

. (7. ,2009,
30(6):2—3.
. . . 0l
,2011,29(4) :411.
. [Jl. : ,
2008,29(7) .8—14.
(1960—), , B
:2013—03—12
:2013—04—22 ( : )
53



