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Abstract

Obstructive sleep apnea-hypopnea syndrome (OSAHS) is frequently comorbid with pulmonary
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hypertension (PH), posing a significant clinical burden at the cardio-respiratory interface. Epidemio-
logical evidence links OSAHS to adverse cardiovascular outcomes, yet the underlying mechanisms re-
main complex. This review synthesizes recent advances in OSAHS-associated PH, focusing on core
pathophysiological drivers including intermittent hypoxia, exaggerated intrathoracic pressure swings,
sympathetic overactivation, and systemic inflammation. We elucidate how these factors synergistically
induce endothelial dysfunction, promote pulmonary vasoconstriction, and drive vascular remodeling,
ultimately elevating pulmonary arterial pressure. Special attention is given to clinical heterogeneity
across high-risk populations, such as pediatric patients, individuals with Down syndrome, and those
with overlap syndrome. Furthermore, we evaluate current screening strategies and diagnostic work-
flows, highlighting the utility of hypoxia burden metrics and echocardiography for early risk stratifi-
cation. By integrating mechanistic insights with clinical evidence, this review aims to refine early in-
tervention strategies and guide personalized management for OSAHS-related PH.
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1. 51§

IOEL S 1 e AR I PR 2 4 (1 SR B AL (OSAHS )2 — Ml WL, FURFAE M B R R b S S B |
AIEIRG, SRR S RLE AN, A0 B A F R A A R BT B R R ILRE A R AR 455 ) 2%
ELLTT, 2l ik v e (PH) & — b ™ R I ACRE (G AE, DA I/ BEL T SR AT PRI IO R AE, e mT S8 0T
REREIR[2], AT SCUESE s, OSAHS /& PH KA St KGR % . #ll, 7F OSAHS H#
BEfr, PH A2 03 = T AR . — DU iR, 1EAG IS BH 2 M il % (COPD) ¥ OSAHS
B, BYME ATk R GE O P RIMsh ik E > 20 mmHg BT B4 EBE <15 mmHg) ) &£
RATIE R 27% [3], WUt PH B ORS00 B, - B AR e PR e b P S50 28 178 71%,  HL v BH 28 1 e
AR WP BT 152 (0SA) 1 56%, XEEHIEIESE T OSAHS 5 PH 2 [AIAEAE 38 V) (AT I 2 ORIk [4] o

SR, BRI R e, 2@ HAE o [ BB A OGRS R 2, AT fioh M T A AT 4
PR3 SR LI B A0 SOBE(S ], TESHSEBG AR AL b, 18 ) B SR S (CTH) BB % R 2 175 5 it 3 ik v
J&, RINA WG EASAOERE, HIX PSRN SRR RN R, R ae e —
HERETEER, AR R R T A O A EA[S]. W ER-1T (ET-DE N —Fhsmaui i & 1
FEFRAME A 2L R 7, HAE OSAHS 3 MK AT, HH SR 7 RIEMGER, R,
—SHAENOVEYI R E PR S E FE 6] BhAh, RERRBEE M F RS 25 7 R
P FHIRAA KR PH, HAERLHZ @S 5> NO B SR SIS

B 7 LA E A PP I AN, SRE AN G ALt K RS2 B A . IS T R DR R A S — o 2
AYbrEY, HACERB S5 a3 OSAHS F1 PH 7 A (112 Al il 2w Ml 5<BE 7], IR RFER 7553 -
FEIFGHZE Fnld EEE, S5 7T . 854 R SO I N 46 2 Foi BT R, WTRES OSAHS
A PH R IMLEAFAE IRIR[8] 0 WA, 7618 1 1 e A 8- it 5 ik o2 A0 PHL AR 35 (W) 1f 3, EXD2 A PHAX
1B SR RE S, 8B SRR eSS BRI RE9]. EROWZ, miRNA 1 E
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TR 2. Fli, miR-485-5p MIFRIA T, fefsdd it PBK/AKT 15 5des, #Eif F KA ST
KF 3o (HIF3A) 1A, ATTITE OSAHS AH 5% i LA AT PH AR Y Hh sk 8 it /87 ~F- T L2 P F 385 5 AT B 0
F[10].

T ERRER N2, OSAHS %5 COPD %53 AP R G HTH RIS A7 76, TERE SL5A1E(0S), X4
BB I E R R AUAE , AT T R A PH () XU I In L e SRR A [ 11]. JE4Ek, W7 AT
PR, Ex)LE DR ESLEAMEABEIIRE, IR 1785 X & e AR B AR 37 R A
EILEBE T, RRARIE XS S5 OSAHS Al PH (1) E B REGH 2, i Bk A 5 E 5 /0N 1 b AE 5 il 30 ik
JVEYIMSE, AT OMHRAES B HAR[12]. 4 TR RS A A mE 0] PH R, R H AL AR IR /K
SPAEH, (B[R] B R IURE ) SR ey, HLS R 25 & 4 LR 5%, IX mT REd@ it 384 . Co i HH B0
1 IR 3 T o o s 5 ik v P [ 13

R R TR 7 10T 2 IAIMER S 47 A 1) 7™ B R BE 2 BN PHL BB 3 TG O SR B IR 2R .l B R B,
A 7 E AR M AT A I OSA (19 PH &3, LI PARIR LB 1) XU 52 3 w5 - (A7 18 B S B IR IR PR e 5 1)
BF(14]. H—WEtFB s, 76 PH B, WIRMRAMAE S A R BUS A A0, X3 778 PH 3%
o R G A AR A B MR R (15, 4R1fT, PH SR %, Feile 4 B & a T %
ST Y7 BRI PP 15 ST, I LRI B R A E AT e TG PHL AR, AT S E02 T 4
iR[16]. % LATIA, OSAHS 5 PH Z[HMREZE —NZRE. ZHHIMEEHME SR, WEANT
T RERRB ) 2 AR, RN ERFX L HLHX T e A 2 TR S WAL IR T Hems 5 5¢
HH,

2. OSAHS 5 PH BRITRFXEEE AR
2.1. EiE OSAHS AEh PH BRITIHRFIFE

TERRAE OSAHS gk, PH RN RAEANFT R PR R AR B E e TR, —
TR T A O il FE R ) OSAHS B3 IR Tl i, 7E 37 B2l o, A 8 41(21.6%)47-7E H [a)fiiz)
ke, HaxX e B 555 & AHLEERE 30 IR/ [ E S OSAHS [17]. X — RIE/R, TERET T &
OSAHS &, K4 PH MK IL AR . PH ALY OSAHS FIME R, REH 2 A& AR 4 IAE 1)
R BRI RR AL (], AFAER VIR, WHACHR . BR T AHIL, B IA] I S AN FEAR T 90% B 1] o LK (T90)
ST PH 5 A AR 18]. Biltn, 544 3F PH 1) OSAHS B AHLL, & 3F PH 183 HR A
I 4207 A E (SpOa) S 25 A, 17 IS8 AN FE AR T 90% ) B IR R 1] EL A (TS T-SpO2 < 90%) NI it 2% B8 15
[19]. #Rif0, FEAEFTH EE OSAHS BHEWEIEN PH, RXEEIR TAMES) B 2R 7. 2B 80T
W7~, AHIL. BI8)°F35) SpOa LA K PR 2T {52 54 o A BB ERT [ (1) LA (TS T-A) 2 OSAHS &35 JF & PH [k
SETRINR (2010 IXRH, FENGIRIFAL PH KR, 75 2EEE % R IPI A0 3 S0 A MAE ™ 55 2 4t
FEFR AR

2.2. JLE OSAHS £&EH1 PH BiHEX L

£ )LH OSAHS 1, 5T PH AR IR ST B AR R B =, A 85 R AF A — Bk . )L OSAHS
M RAE S S RNA A, O RER I AT B BEIRZEAL. sl . MR isah . HIanpig &
AR EIRGE, T AEHEAN F IR) R TR D WL, (ELAE BERE 5] o AT BE I A RO G (211 5T PH Y
HAREAR, — IR iR, EEZHER OSAHS JLEH, 0K TR EN 4.0%,
H5 OSAHS /™ HAEFEAR K I RNE . SR, 55— TET X ELEE OSAHS LRI FEWIR &, 22
LBIEIZK PH IR R ATIE 8.2%, PERfEReE ™ BRI LRNEA T, PH KISHERIE21]. HEl,
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KT JLE PH MITHEFRAE A7 10, 30 05 25 PR R BOAS RUGRR 35, DT IR 5 2 o B MR ol ) AU 4 2
J. W)L OSAHS T EAK T 2 SHEIR W (PSG), A AHI. i I 5 i F i (LSpO,) LK I & i
HFEART 90% 148 #0(SIT90%) & Pl i 1 = EEAR BE (W G 244 21]. BHtk, X7 )L#E OSAHS H3&, il
S E LR, PRSI S ARREXSTEAE PH (R, (BT 40 5 L AR (940 A el A R Rl AR M 0 8 AR 52
MBI VTAL 5 W7 %6

23. BHAR: ERGSMESBREMERR

TERFIR ABEF, OSAHS 5 PH [MOCHERILH MRy H AR 3 = . HBLEAIEETE OSAHS 5
COPD [FIA77E » LR R AE PH XUz /= T HR 4l i85 OSAHS 8¢ COPD (13 . Wk Bon, 16
FroWil PH B3, Mk 64.3% 8 T EBSEAMEAL, X 58 H 3 0H W5 R L A7 5 il G 28 B A P [R) 452 2
BRBE[17]0 FEAENLE AT G5 K 58 = H R A 1) ) B AR A S H (RIRR SRR A, SRR R I Wi 4 254
HIP RIS T BT BeAh, H IREEAAE(DS) L T A4R7 5 P TR 30 A ) 225 440 S 5 (oD R 3 R B AN 4
EEE) S LEK J700E , OSAHS BRI & . BFFTUESE, DS J& OSAHS & )LKAE PH B—/ MO fERS
K&, H PH BHEEEETIE DS ) OSAHS JLE[21]. XN T DS BJL, & MHEAT IR 5 A5
VAR PH MEIEA SRR o HURSS IR Th REIOR - A KR 28 - BT L5 A E(SSS) & —Fh 28 LI & et fh
FabEi e, DAVAEKRERG . & )R & B RAR R A 9 EERE . SOt 70K, SSS &) L% ik 7 7E
OSAHS, H™ [ OSAHS 5 PH, L% FFIREEEMALT[21]. X —KIERZI5R |77 Wast
FEER B R R, R R 0 2 B AR I I e o 1700 PH RPN R v S5 8y R A I B 2. 45 1
Frik, X THESLGEM. HIREGEEMEL IR IRIAERIR - EKIRLE - MR LEE SRR AR, 6 IREE
A T S ) OSAHS K4k &k PH (RS,  F S EURR R (14 i 2 5 5 FL 8 it

3. OSAHS %% PH M#Z L REBE B ZHH
3.1. EEMRESMERNKINGERE

OSAHS FAEVE A B AR E(TH) 2 PH K AE A J B 3 AR B 22 0K B R 25 [22] . THL i i 75 kS A R
FIJAE [N, E e 3 il L P R 4R B i Sh RE[23]. WU IH, 7F OSAHS H3# RahWtsAi, TH ] 58
P B MRS I R 5K T RE I R 0B, HAZ LWL S — FUL B NOYV I AR FE R B LA S N B2 31 -1 (ET-1)
WA N T R IE R BB VI [24]. H10, 1 OSAHS KRR F, RET IH BT E3hka
LU NO KV, FEAEBEAE R R R G BEE: A 2 F A M) T 1, vl s A — AR
i (eNOS) VR MRS S DU A A YIRS (BHA) K, A 2GS NO [ AYRI FH BE -2 2 N DiRE[24]
BRI RS R T H W IR R . Ak, TH 51 R SRR B S 40 2 P B hARE KAL)
REEPIAIIATT . SRIGHIESE, £ IH ACBA NBEERIK N e gufiart, 38 M SE(ROS) B 2E R -1t e I8 B8 [ -1
o (TNF-o) 7K T 2 2T, K EEIESiS RNA CCATI nl @it BT R AT F 1 IRF1)A mRNA,
NIRRT, AR N R [25] . 3R 28 43 2% T R I B TH 04T 5 2 1 A8 s A Al 1 o 22
&F . VL EARANAMKSFE R S SEE I B 7 TH AR a3 2R, BV iE s SR R e . 90 0 0 2 E W R
LZ AT, BENLIIGE, E S R Y gE S B T R A

3.2. SN, RKIESHNESAELE

TH S8 V0 A i R e — 4% 7 R R (NADPH) U S5 45, 724 KEE T E(ROS), 91K B
AN . XA B A A0, 58 (et A A~ 25-6 (IL-6) YRR SE R - (TNF-a) 52
KA TR [26]. 7 OSAHS L, IL-6. IL-12 2548 RVE4 M T B3 e, H 5% A Ak
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MM RIS, XFE—PUESL T H 5 RG5O RN 2 A7 EZ VB R[26]. B RERES A
A NS N AR BRI, TSR IE IR, I R I v LA R A e A AR, SRR AR 0 P Ak
B FEUORR, B 3 B L BE v S0 SRR Jrs A A, RVt R Y I L R SR B SRR (18] AE S T
FH, Z2%E58ESE5 T MSHECESE SO EE, AR, REERET SEEE T 40080
17 (Th17) 5751 T 4088 (Treg) I LLBI 2, RN Th17 40 &L LA RAER T3 2, 1 Treg 40
D X PR AT IR T I R A AR SR, (R T IE B R AL [27]. HhAh, AR R
BOEPIINHIF-1 (PAL-D)AMUE IS MHI LA KRGk, LUK T 40 RS 0077 NE RN
Bz Dy e B A AN S Bk sk AR RE AL 3RS, X AT e I B (R VAR AL 5 LA BB ) o) — SR LA IR AR 28] DL R
W W], DA R« RE P 2% (RS0 BIRF € 5 S BB A S, JLER Al 17 TR s e A S B 2 i
ML IR AR 9 A 35 4] 53R P RS A 48 10 245

3.3. HIWMN ., ZXRHZBHESMERAEEWL

OSAHS M55 PH HI R AN LA S 70 T 7K I3, i S B IR 452 51 A IR K A
LA T I (U D5 S B A 1. FENTIRCETSE A, RS et Bt bSO B R AT (58 P 55
SPEUMG A s R R B WS o SRR AR AR T AR A ORI, TG A O R e, B
PROMIAT O EINRE(29]. SUL RIS, RIS {52 R HE B 10 A0 S0 AL AR g BAR TR ML 2 54 0 RIS sl ik 1 2 o
WAL A2 A%, BRI R ST 7 DU S SR G (301 S SEIR Wt FEUES, Mk i AR Fr
BA(SF, OSAHS ()55 — % A0 BIVEAE AN PEAT P2 BRI DL R, BB SR R M 2 BeE, F2
BRI B T RIS K BN [30]. A AR BRI 2 A 2 TT R R R . — T EAERAE T
FTILAE A RS 25 Y R R A A i A A B AR LA A s 5 — T T 51 R A B M e LR AT R
P SO A, TRl S BRI D) T R[29]. XA FRAEH SR X ERAS, 5 OSAHS 4
I T v AL s B o ML S IR B9 I DDA G o BRI, OSAHS AHOG PH & — AN HH T BRPEAIR AL, i P 1 38
B, SCEMREE . RIS A RIS 2 K R B R IR B M 2% o X LE PR A, (R HESh i
MAE A S E I R A S R T e R R o

4. GRS SiCH R
4.1. IERFRUSIABISEFE

OSAHS #2% PH Il R BLE H BONFEEE, HADIRZ 2 OSAHS 7 B iy R I (Ao 532 ) B 75
FI1A) L B ) T 22 (23] JRT, 24 883 IR LSS 25 ] OSAHS MR (R HEAT 155 25 PR R 3 L AW Jit
PIEEZ 0 B S RAAE BN KIS, I RIS 2 I FE A5 & 9F PH P REE[31]. KSR
IR SRR A LD RE A2 BT, s T Ae Cdt e = ™ BRI B, R, 7E OSAHS FIHE B
ARE, EFRBS PH ARAPIER S 0 2 IR ITAl (1 5 i E T B R e AN . WHeRY], &
JZ OSAHS £, Rl AHI KT 30 RPN, KA PH BN B8 . EEEEIEEEh TR
i 7 52 TR R] AR AU TILRE XCEE AR, R A PHL R XU = 1 46 OSAHS BB 4l 15 1 BH 28 8 it g
BAE32]. BIFMEIRACIRIE IS, I ~OR SRR 22 KT 50 mmHg fRFRIE K, thdRoRfFfE
e BRI U VE PR SR T » X5 PH A E S UIAE R [33 ] EAh, B IRER S SR B AR MR ) S8
R L [ A 1 A ) 45 A S R A (R I B0 2 SR, it OSAHS A% PHL i S AT [34]. R
XL R SE IR R AR A B T AT A e ke A, T s B E TS .

4.2. ZOIFESISH 5%
5B S OSAHS M= PH 3, — KA ERR T iHE 5i2WriEat . #0320
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#PH LTI %, T IR = AR S A (L AT R Ay DU i Sl Bk Wi 4 [ (PASP), - [RIHS PP A £ L
JEERIRA TR LIRE. SR, 1E OSAHS 3 b Sl AL ah BRI FE 5 FE R IR M. b, IR
OSAHS IHH WILH, W RERCMR S ER IREE i, I B AR WA, BhAh, PASP AL HIE AT HE HH ELAR
IH A (3] a1 8] = R 0 P I P2 A0 v il ) B I3 P (451 2 TR B SR BB 3 1) AR S A ), R L 45 R 5
G IR RIS AR B AT 45 E I [35]. 2 S HENR N2 2 W OSAHS I Pt Hj™ B AR L ) @
#E[36]. Bk 7 A% CoAEbR AHIL Ak, X6 IA) A M AT EE il 2R VR N 70 A B R B B 1 IR S B i (KT <
1 LA B fe i i Bk R IMUAE F) 48 A (0 28 B2 — S AR B M ) % T 0000 PHL XIS B {8 7T R v T SR 40 H AHIT
[37]. IXEEZ AL G SRS 0 1 A0 B 1) SR S ™ EEAE M SIS 18], T [ 1 R S L2 K sl i A 4
ANEE A R S B PRLA BEBL A 2 — (38 Wil Th AEAS & 5 Bkl <0 42 2500 B B ZR G AL B I T B A AN AT
BAUHIMEM . COPD 5 OSAHS B8 [ J5 4 H R L HE T 30 22 1) F TR0 SRR A e B R IALAE , il B e A 25
TS £ 4 e (R e ) 117 11 Ry v L7 W 9 [ e =R B /37 9 2 5 o =1 1) PO - - S A £
R Tk, A LAAT VRl B (PR T BE . BERRZEF LSOl i ) 71 52 R3s . R SRR YT AR it
W -

43. ALFERENIER

fE OSAHS FXMiEhkm K2 K 5PFh R R, AO0FERE HEEATTEARIZOMA, B
W12 PH JFRG B VPN LAY /) 2 P AR BE (M SR dE[35]. A THImPR s BEpR%E PHL HiE A O3 Bk A 4
7~ PH [ OSAHS &%, JUHE 2% 18R shimah ik m L [ 256 T i, NS BT A0 S E &
[40]. 1ZAS A RENS ELEGBATEN K . i B0 BT . (Ot B A5 S0 MR sl 112 24, MM HER [X 7>
Flih K e I 2R TY, FEPPAG LA SN . 72 OSAHS AR [T PH A, JLIEEN /1 2R iR W R DU R L 2
o 2 R Sl bk I T v T T AR TR AR IR R N, XA BT 5 O S R ) B A L S
P PH A BRI, A5OSR A T SR (ORI MR s 0 2 8t , 0 T 930 PH O B 18 iR 97 7 &
(I DL KPP A TR AT PO PR [41]. RVE R — T QIRAE, (HAELRFE WO, HXE
FEATPER o O TR 32 BR P AR (U B FAR) BN 5 OSAHS 67 (U5 <8 1 38 <) S AN Y
PPH PH %, AOSERENNEITNR L.

44. ISFRREFEERS TN : KRS EHFERE

47, OSAHS AH2¢ PH Wi & B AR IZ- 5 BT MR 88, HAZOF BET =5 — K
Kooy EARAE . HET IR, AT /0 G058 B P DT 3R 26 5 BRI TE R 0GR . X TR s AN BE (R
OSAHS. TG HEAR AR S HE RO 0 ), 8 I A P EURIAIS, S Hh UL PR DR A 5 e R R R B PR AT 1P A
LB G AN B BE 7 R IRIR B o BEXF AR S ABE(F B OSAHS. R ERAR), @UCRE “4EREHF.OzhE
+ PSG KA AT IEAL " AISENG, FIFH TST-SpO, < 90%ZHEbnah AWM AR E . Mt T m e NBH(EE
OSAHS. HBLAME. HRGAMEREHRBLEEGIER), BT HWM N PH SR, RAERFSHIHHR
ITHEFE s IR AT, I B A5 75 I (A7 E e B P 1l P AR () ml R [42]. — HLBEL PH (B i &), &%
ORFEA O FERAIX— “Ebaift” Bzl B2 SRHMESE. 28w, BT Z 05 milsk
G R A T (R 0 A (] B M AR A, LR — 7S O 3l B DU R W IR IR A . Rk, AR AR &
FREZER, DR R E UK RIATE SRR, Wngs A E CT M Mizh ik B & & W K % -1. VEGF
LM AR ED, FE 2 Y RSV, M SEBN “EIGMETR AT 10 RS TS AR,
AR R 73 J2 SR 3 TR A AL FBOE B R IMIR AL O M i, ARG E DA FUEYE, 8T 72
B (LA 1).
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Table 1. Recommendations for PH screening in patients with OSAHS stratified by risk level
* 1. TR SYE OSAHS B PH &2l

N 2R B EFEH
s 12 OSAHS (AHI 5~15 W//D) . ERIAEE AWM E; HOPREE. = % b
© K& RO RS R N B FEIR I FEPEAG
e f & OSAHS (AHI 15~30 /7N T90 B 1 A LSRG, A lla
& 10%~30% JCIERl O 7 PSG VPAH A4 fuf

#F OSAHS (AHI > 30 /M) T90>30%. B XRIAZAUTES LK, SHEdt
e HERGAME. BRESESSHRAR. 5Itm  —SHAao588Ra; 86 MHER I
L PR A VA

#B7E Lol B3R PASP > 40 mmHg. LA OGTh SLEMTA O SERE; B PH 12H
BEANATREIR. CPAP JRIT LA JERE 2 ERE

FRE U] O RENBRENED AR, S ERE 5 ISR T RIRY @ Ta N &R RIS — i, 4
BMERER IR @ mfa AR, B2 B R OB B IR F AR AR AL T A WAL, TR R SRR LU0 A F A
(UnAEbREY) . R CT Wiish ik B AR ).

5. RFMIRERSAKSE
5.1. FFIRSMSHEETIRE

YRIT OSAHS #EJE A PH XK I AEYIFR £, R SEOURHEE ST BB 8 . 4RI 70 S8 45 T e g ¢
IHREMRS . SR SO N R E 43T B, PR ER-1 (ET-1) 55— SR NO)VE A S8 (1 I 7%
PV, HAPHT SRR OSAHS AHIC PH ) ARALHI i #i% 07 . BEFE 7R, OSAHS &3 PH &3
FIIMSE ET-1 K8 FH 5, 1 NO K FRE, H ET-1RE S5Hshlik s 2 IEMIE[43]. thah, R
A= KR 7 (VEGF) R i 2T 24 40 i A A DR 7S5 i A i IR B i R I 5 OSAHS B3 i sl ik i A 7
TAEAE I, HR HAE I B R i RIEAE I [43]. BVETE S BT 1o A RS & A D R 7
H mRNA 7E OSAHS #F M h B3 i, 375 AHI LERIEEODN) 2 1EMH>%, SR EAERNEHAE
i OSAHS ™ H FE L LR W T §E[44]. OSAHS IR M IERE. PImSE K 3832 M HEiR
- GRS R NEE 2 HE R 0 S A AR FAE D, X e BR TR I 22 A M P RE S R I I R RIS P AR, kg v
WA PH = fa NTFESRAIL T 8L 22 2R R [45]. BB A X ThrEM SEBEAERE, RREEWEE R
(R RBE FIOMI A Y, SEG OSAHS #H5¢ PH (¥ 5 AR -5 AL T Tl

5.2. MBYERNHIN L IR

BEXT OSAHS #2% PH (113677, SEREHT ST AN 878 (K76 77 45 505 T FmS . TH 19 OSAHS %
O EA IR R R, B AN KRS R RERE ORI AR IR 1SS — R 0 T S 4R
P, JLRMEHE T A2 S PH IRAE[46]. DRIL, BTOX0 X S MATLH R TE 9T AT B4 25 53 5 3 e
fitte B, AFFCR I A B A IR A5 25 v] el T PR o8 R R RO RIE ORI E T o ARSI AL o,
N AT A2 3 B IRT OSAHS AIHEHN NO B, MBS ik s i, X $os el e NO ZE pinT
RERN— B E IR T T FI[47]. BEAh, RMBALEM, t DNA H3b SHE AR, (£ IH SR
PR IS KA R OGBS [ X 8 e W A% R 2 R - TT B A VT SR BT I N e R H T
K2R T W AR R 0T FE A A T I R AT R B, (e AT ORERAL T 3RATT6 OSAHS-PH 8 25 & M
SRVEAR, ONTT R RENS T TR ERE B 0 1R 2547 B e S it
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5.3. ImRfARHAR: HERRRLSTENE

YHTIGRBECRRSE TOE PH RITR A SN, IR RO6yT 0 B & m A TS 5 . 7RI A
JiTH, B AR AU B R R A O S EAR)NFIR, SRR EEEE. flin, @i
3 CT W& Mzl Ik BAR I,  BRSE o T8 A5 R 327 PH ¥) OSAHS &35, Hfitizl ik & Hh I 92,
H5 AHI AH2C, X500 M OB 34t T s B 2 R [48]. TG ZHMIEIERE S, IF
KRN BRI 5 3 B BB A T 43l IE K38 (CPAP)A} OSAHS &3 PH B @ W A F IR « A3
WP ITIESE, CPAP i A 22 IE A AR AEUIUAE H PRI AHT, MY AE B35 BRI sl ik s 77, 7R ReHE 7 10i i
A E M R MRS S A, {2 CPAP e FE A0 N A TRIFE T F BRI A 2 AN [ O iV 44 (A
O I EEIR FENBE) D, AT 75 RIS A S P B AL HER G 7 ABIE o« 4t EFXF OSAHS & IEilike FE 55
RRER A U N, I SRR, TERRHEIT R AN E K PUEE A ], AT RE ST PR AR 52 R B i3 3t 1
A BRI 26 [49]. X LCIE PRI 7Tt 3L R4 3h 36 OSAHS AHOC PH BI2YT Inl BRGS0 77 In)
RIE.

6. RESISKETR

OSAHS & PH IR oAU 9B 1] [a) BE AR AR, Hodnd 45477 A Bz Dl RE S A e A Bl 12k 4, R R
AN 4 B JORE, AR SIS 50T . [RIF, PPRHR A7 5 A XD s 47 o Jl) 203 sl B A2 I e i P i
s e B InEE . EE LKA AR BA B N S RAE R, RS TTE s B RERE LSRR AR
PR e ) e M R 3R 5 R (517

s PR B ZE B 4% L SR

I R R0 B OSAHS. PP EAIRAE . B LA IE AR E A7 8 B R & PH. 2WiF S PSG &
MHENR 25 AL 5B A O BV s ik 77, e AT A0 S E R E#I2(52]. 16T H L CPAP SR RA,
HENEREELIFRE. X CPAP IV AERERE PH B, HEZERHMES, BEE M 2494k
BT JLHEF T ARMSUEE, ARFTRLET CPAP 2 IEfiE) ik & AR FE TR %2 42( 53]

OSAHS 5 PH [#5C15k LIPS Bl S il RO ¢, K SRR DA ) BRI S O % O IO B B AR BRI 4% 0 X
RIEABGENLUZ AR, SEIRZIE R TR AR RO B B8 i, BRE 2 T MR M I RS 240
WSH A LEE, WEE OSAHS. BEEZEAIEKH REGAIES & o AR SLiE R G R, SOy
SIREL T R S (KOG HEE . CPAP N — 4 A, did 2 IEARAEER 70 W0 i s 3l o 2 e, (BN R AR AT
WO IR, TS K SRR R 2, BRAT “RBRNRIT Y 5 CRHET U R IACRE .

SR, FEAERTIA AR . AR R T RO — AHL WA, @ KIS PERA AR T, R A
B “ARSA AT 45 OSAHS KM 5 fili i 7 A2 i) R Rk 2%, BUE HIEMREMA. SR b, RO A K
BHTC AR & TRA——REME CT B 5 22NN, TRANE P L3l B 811 1O S 0
RIRBE X et ST SR RR, IRARZR RhoA/ROCK S5F5 s tkides, #Esh “ M fr
PUEIRIT” AR, MEA L, 7 REA AR A A SIETIE, S M IERIA LB m K TS 41

—.—Pﬁ_&
IR il o

&5k

[1] Wang, C., Zhang, Z., Zheng, Z., Chen, X., Zhang, Y., Li, C., et al. (2022) Relationship between Obstructive Sleep Apnea-
Hypopnea Syndrome and Osteoporosis Adults: A Systematic Review and Meta-Analysis. Frontiers in Endocrinology,
13, Article 1013771. https://doi.org/10.3389/fendo.2022.1013771

[2] Atwood Jr, C.W., McCrory, D., Garcia, J.G.N., Abman, S.H. and Ahearn, G.S. (2004) Pulmonary Artery Hypertension

DOI: 10.12677/acm.2026.1662475 2527 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1662475
https://doi.org/10.3389/fendo.2022.1013771

R, LHERE

[10]

[11]

[12]

[13]

[20]

and Sleep-Disordered Breathing. Chest, 126, 72S-77S. https://doi.org/10.1378/chest.126.1_suppl.72s

Bady, E. (2000) Pulmonary Arterial Hypertension in Patients with Sleep Apnoea Syndrome. Thorax, 55, 934-939.
https://doi.org/10.1136/thorax.55.11.934

Minic, M., Granton, J.T. and Ryan, C.M. (2014) Sleep Disordered Breathing in Group 1 Pulmonary Arterial Hyperten-
sion. Journal of Clinical Sleep Medicine, 10, 277-283. https://doi.org/10.5664/jcsm.3528

Nara, A., Nagai, H., Shintani-Ishida, K., Ogura, S., Shimosawa, T., Kuwahira, 1., et al. (2015) Pulmonary Arterial Hyper-
tension in Rats Due to Age-Related Arginase Activation in Intermittent Hypoxia. American Journal of Respiratory Cell and
Molecular Biology, 53, 184-192. https://doi.org/10.1165/remb.2014-01630c

Karkoulias, K., Lykouras, D., Sampsonas, F., Drakatos, P., Canova, S., Tsoukalas, G., ef al. (2010) The Role of Endo-
thelin-1 in Obstructive Sleep Apnea Syndrome and Pulmonary Arterial Hypertension: Pathogenesis and Endothelin-1
Antagonists. Current Medicinal Chemistry, 17, 1059-1066. https://doi.org/10.2174/092986710790820624

Zhou, Y., Zhang, B., Hao, C., Huang, X., Li, X., Huang, Y., et al. (2017) Omentin—A Novel Adipokine in Respiratory
Diseases. International Journal of Molecular Sciences, 19, Article 73. https://doi.org/10.3390/ijms19010073

Wang, M., Xie, Z., Xu, J. and Feng, Z. (2020) TWEAK/Fn14 Axis in Respiratory Diseases. Clinica Chimica Acta, 509,
139-148. https://doi.org/10.1016/j.cca.2020.06.007

Naito, A., Hiwasa, T., Tanabe, N., Sanada, T.J., Sugiura, T., Shigeta, A., et al. (2019) Elevated Levels of Autoantibodies
against EXD2 and PHAX in the Sera of Patients with Chronic Thromboembolic Pulmonary Hypertension. PLOS ONE,
14, €0211377. https://doi.org/10.1371/journal.pone.0211377

Xu, Y., Hu, T., Ding, H., Yuan, Y. and Chen, R. (2023) miR-485-5p Alleviates Obstructive Sleep Apnea Syndrome with
Hypertension by Inhibiting PI3K/AKT Signaling Pathway via Downregulating HIF3 A Expression. Sleep and Breathing,
27, 109-119. https://doi.org/10.1007/s11325-022-02580-8

Reshma S, J., George, S. and P, S.K. (2024) Pulmonary Hypertension in Newly Diagnosed Obstructive Sleep Apnea-
Chronic Obstructive Pulmonary Disease Overlap Syndrome Patients Attending a Tertiary Care Centre—A Cross-Sec-
tional Analysis. Irish Journal of Medical Science, 193, 1917-1921. https://doi.org/10.1007/s11845-024-03657-x

Granzotto, E.H., Aquino, F.V., Flores, J.A. and Neto, J.F.L. (2010) Tonsil Size as a Predictor of Cardiac Complications
in Children with Sleep-Disordered Breathing. The Laryngoscope, 120, 1246-1251. https://doi.org/10.1002/lary.20870
Nakatsuka, Y., Chen-Yoshikawa, T., Kinoshita, H., Aoyama, A., Kubo, H., Murase, K., et al. (2020) Nocturnal Hyper-
capnia with Daytime Normocapnia in Patients with Advanced Pulmonary Arterial Hypertension Awaiting Lung Trans-
plantation. PLOS ONE, 15, ¢0227775. https://doi.org/10.1371/journal.pone.0227775

Huang, Z., Duan, A., Zhao, Z., Zhao, Q., Zhang, Y., Li, X., et al. (2024) Sleep-Disordered Breathing Patterns and Prog-
nosis in Pulmonary Arterial Hypertension: A Cluster Analysis of Nocturnal Cardiorespiratory Signals. Sleep Medicine,
113, 61-69. https://doi.org/10.1016/j.sleep.2023.11.016

Nagaoka, M., Goda, A., Takeuchi, K., Kikuchi, H., Finger, M., Inami, T., ef al. (2018) Nocturnal Hypoxemia, but Not
Sleep Apnea, Is Associated with a Poor Prognosis in Patients with Pulmonary Arterial Hypertension. Circulation Journal,
82, 3076-3081. https://doi.org/10.1253/circj.cj-18-0636

Brown, L.M., Chen, H., Halpern, S., Taichman, D., McGoon, M.D., Farber, H.W., et al. (2011) Delay in Recognition of
Pulmonary Arterial Hypertension: Factors Identified from the REVEAL Registry. Chest, 140, 19-26.
https://doi.org/10.1378/chest.10-1166

Yamakawa, H., Shiomi, T., Sasanabe, R., Hasegawa, R., Ootake, K., Banno, K., et al. (2002) Pulmonary Hypertension
in Patients with Severe Obstructive Sleep Apnea. Psychiatry and Clinical Neurosciences, 56, 311-312.
https://doi.org/10.1046/1.1440-1819.2002.00957.x

Arnaud, C., Dematteis, M., Pepin, J., Baguet, J. and Lévy, P. (2009) Obstructive Sleep Apnea, Immuno-Inflammation,
and Atherosclerosis. Seminars in Immunopathology, 31, 113-125. https://doi.org/10.1007/s00281-009-0148-5

Li, X., Zhang, X., Hou, X., Bing, X., Zhu, F., Wu, X., ef al. (2023) Obstructive Sleep Apnea-Increased DEC1 Regulates
Systemic Inflammation and Oxidative Stress That Promotes Development of Pulmonary Arterial Hypertension. Apopto-
sis, 28, 432-446. https://doi.org/10.1007/s10495-022-01797-y

Tang, M., Long, Y., Liu, S., Yue, X. and Shi, T. (2021) Prevalence of Cardiovascular Events and Their Risk Factors in
Patients with Chronic Obstructive Pulmonary Disease and Obstructive Sleep Apnea Overlap Syndrome. Frontiers in
Cardiovascular Medicine, 8, Article 694806. https://doi.org/10.3389/fcvim.2021.694806

Cai, X.L., Liu, H.Y., Fan, X.L., et al. (2003) Diagnosis of Pediatric Obstructive Sleep Apnea Hypopnea Syndrome.
Chinese Journal of Otorhinolaryngology Head and Neck Surgery, 38, 161-165.

Feng, J., Zhang, D. and Chen, B. (2012) Endothelial Mechanisms of Endothelial Dysfunction in Patients with Obstructive
Sleep Apnea. Sleep and Breathing, 16, 283-294. https://doi.org/10.1007/s11325-011-0519-8

Platon, A.L., Stelea, C.G., Boisteanu, O., Patrascanu, E., Zetu, I.N., Rosu, S.N., e al. (2023) An Update on Obstructive

DOI: 10.12677/acm.2026.1662475 2528 I A [ 2 3k

B


https://doi.org/10.12677/acm.2026.1662475
https://doi.org/10.1378/chest.126.1_suppl.72s
https://doi.org/10.1136/thorax.55.11.934
https://doi.org/10.5664/jcsm.3528
https://doi.org/10.1165/rcmb.2014-0163oc
https://doi.org/10.2174/092986710790820624
https://doi.org/10.3390/ijms19010073
https://doi.org/10.1016/j.cca.2020.06.007
https://doi.org/10.1371/journal.pone.0211377
https://doi.org/10.1007/s11325-022-02580-8
https://doi.org/10.1007/s11845-024-03657-x
https://doi.org/10.1002/lary.20870
https://doi.org/10.1371/journal.pone.0227775
https://doi.org/10.1016/j.sleep.2023.11.016
https://doi.org/10.1253/circj.cj-18-0636
https://doi.org/10.1378/chest.10-1166
https://doi.org/10.1046/j.1440-1819.2002.00957.x
https://doi.org/10.1007/s00281-009-0148-5
https://doi.org/10.1007/s10495-022-01797-y
https://doi.org/10.3389/fcvm.2021.694806
https://doi.org/10.1007/s11325-011-0519-8

R, LHERE

[29]

[32]

[40]

[41]

[42]

Sleep Apnea Syndrome—A Literature Review. Medicina, 59, Article 1459. https://doi.org/10.3390/medicina59081459

Chen, Q., Jiang, D., He, J. and Sun, M. (2025) Hydrogen Rescues Vascular Endothelial Cells in Obstructive Sleep Apnea-
Hypopnea Syndrome by Modulating Nitric Oxide. Journal of Thoracic Disease, 17, 9598-9609.
https://doi.org/10.21037/jtd-2025-1345

Liu, W, Li, X., Zhu, Q., Wang, K., Zhao, C., Qi, X, et al. (2026) CCAT1 Attenuates Intermittent Hypoxia Associated
Endothelial Cell Pyroptosis through STAU1-Mediated IRF1 mRNA Degradation. Biochimica et Biophysica Acta—Mo-
lecular Basis of Disease, 1872, Article 168155. https://doi.org/10.1016/j.bbadis.2026.168155

Wang, W., Xu, Z., Zhang, J., Wang, S., Ge, W., Li, X., et al. (2021) Tim-3 Is a Potential Regulator That Inhibits Mono-
cyte Inflammation in Response to Intermittent Hypoxia in Children with Obstructive Sleep Apnea Syndrome. Clinical
Immunology, 222, Article 108641. https://doi.org/10.1016/j.c1im.2020.108641

Park, D.Y., Kim, C.H., Park, D.Y., ef al. (2024) Intermittent Hypoxia Induces Th17/Treg Imbalance in a Murine Model
of Obstructive Sleep Apnea. PLOS ONE, 19, ¢0305230. https://doi.org/10.1371/journal.pone.0305230

Badran, M. and Gozal, D. (2022) PAI-1: A Major Player in the Vascular Dysfunction in Obstructive Sleep Apnea?
International Journal of Molecular Sciences, 23, Article 5516. https://doi.org/10.3390/ijms23105516

Adir, Y., Humbert, M. and Chaouat, A. (2021) Sleep-Related Breathing Disorders and Pulmonary Hypertension. Euro-
pean Respiratory Journal, 57, Article 2002258. https://doi.org/10.1183/13993003.02258-2020

Badran, M., Puech, C. and Gozal, D. (2025) The Cardiovascular Consequences of Chronic Sleep Fragmentation: Evi-
dence from Experimental Models of Obstructive Sleep Apnea. Sleep Medicine, 132, Article 106566.
https://doi.org/10.1016/j.sleep.2025.106566

Bounhoure, J.P., Galinier, M., Didier, A., et al. (2005) Syndromes d’apnées du sommeil et pathologie cardiovasculaire.
Bulletin de I’ Académie Nationale de Médecine, 189, 445-464. https://doi.org/10.1016/s0001-4079(19)33558-7

Pronzato, C. (2016) Chronic Obstructive Pulmonary Disease and Obstructive Sleep Apnea. Association, Consequences
and Treatment. Monaldi Archives for Chest Disease, 73, 155-161. https://doi.org/10.4081/monaldi.2010.285

Bjork, S., Jain, D., Marliere, M.H., Predescu, S.A. and Mokhlesi, B. (2024) Obstructive Sleep Apnea, Obesity Hypoven-
tilation Syndrome, and Pulmonary Hypertension: A State-of-the-Art Review. Sleep Medicine Clinics, 19, 307-325.
https://doi.org/10.1016/j.jsmc.2024.02.009

Jaffé, A. and Bush, A. (2001) Genetic Contributions to Rare Childhood Lung Diseases. Paediatric Respiratory Reviews,
2, 268-275. https://doi.org/10.1053/prrv.2001.0150

Kholdani, C., Fares, W.H. and Mohsenin, V. (2015) Pulmonary Hypertension in Obstructive Sleep Apnea: Is It Clinically
Significant? A Critical Analysis of the Association and Pathophysiology. Pulmonary Circulation, 5, 220-227.
https://doi.org/10.1086/679995

Masa, J.F., Pépin, J., Borel, J., Mokhlesi, B., Murphy, P.B. and Sanchez-Quiroga, M.A. (2019) Obesity Hypoventilation
Syndrome. European Respiratory Review, 28, Article 180097. https://doi.org/10.1183/16000617.0097-2018

Sunwoo, B.Y., Raphelson, J.R. and Malhotra, A. (2024) Chronic Obstructive Pulmonary Disease and Obstructive Sleep
Apnea Overlap: Who to Treat and How? Expert Review of Respiratory Medicine, 18, 527-537.
https://doi.org/10.1080/17476348.2024.2384036

Drager, L.F. (2025) OSA, CPAP, and the Impact on Cardiometabolic Parameters: What Is Next? Sleep Medicine Reviews,
84, Article 102213. https://doi.org/10.1016/j.smrv.2025.102213

Du, D., Zhang, G., Xu, D., Liu, L., Hu, X., Chen, L., et al. (2023) Prevalence and Clinical Characteristics of Sleep Disorders
in Chronic Obstructive Pulmonary Disease: A Systematic Review and Meta-Analysis. Sleep Medicine, 112, 282-290.
https://doi.org/10.1016/j.sleep.2023.10.034

Lurie, A. and Roche, N. (2021) Obstructive Sleep Apnea in Patients with Chronic Obstructive Pulmonary Disease: Facts
and Perspectives. COPD: Journal of Chronic Obstructive Pulmonary Disease, 18, 700-712.
https://doi.org/10.1080/15412555.2021.1950663

Minic, M. and Ryan, C.M. (2015) Significance of Obstructive Sleep Apnea in the Patient with Pulmonary Hypertension.
Current Opinion in Pulmonary Medicine, 21, 569-578. https://doi.org/10.1097/mcp.0000000000000206

Shah, F.A., Moronta, S., Braford, M. and Greene, N. (2021) Obstructive Sleep Apnea and Pulmonary Hypertension: A
Review of Literature. Cureus, 13, e14575. https://doi.org/10.7759/cureus. 14575

Peker, Y., Celik, Y., Behboudi, A., Redline, S., Lyu, J., Wei, Y., et al. (2024) CPAP May Promote an Endothelial In-
flammatory Milieu in Sleep Apnoea after Coronary Revascularization. eBioMedicine, 101, Article 105015.
https://doi.org/10.1016/j.ebiom.2024.105015

Liu, C., Wang, H., Zhu, C. and Wang, S. (2020) Plasma Expression of HIF-1a as Novel Biomarker for the Diagnosis of
Obstructive Sleep Apnea-Hypopnea Syndrome. Journal of Clinical Laboratory Analysis, 34, €23545.
https://doi.org/10.1002/jcla.23545

DOI: 10.12677/acm.2026.1662475 2529 I A [ 2 3k


https://doi.org/10.12677/acm.2026.1662475
https://doi.org/10.3390/medicina59081459
https://doi.org/10.21037/jtd-2025-1345
https://doi.org/10.1016/j.bbadis.2026.168155
https://doi.org/10.1016/j.clim.2020.108641
https://doi.org/10.1371/journal.pone.0305230
https://doi.org/10.3390/ijms23105516
https://doi.org/10.1183/13993003.02258-2020
https://doi.org/10.1016/j.sleep.2025.106566
https://doi.org/10.1016/s0001-4079(19)33558-7
https://doi.org/10.4081/monaldi.2010.285
https://doi.org/10.1016/j.jsmc.2024.02.009
https://doi.org/10.1053/prrv.2001.0150
https://doi.org/10.1086/679995
https://doi.org/10.1183/16000617.0097-2018
https://doi.org/10.1080/17476348.2024.2384036
https://doi.org/10.1016/j.smrv.2025.102213
https://doi.org/10.1016/j.sleep.2023.10.034
https://doi.org/10.1080/15412555.2021.1950663
https://doi.org/10.1097/mcp.0000000000000206
https://doi.org/10.7759/cureus.14575
https://doi.org/10.1016/j.ebiom.2024.105015
https://doi.org/10.1002/jcla.23545

R, LHERE

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

Dongmei, Z., Yi, X. and Jinmei, L. (2014) Genetics of Obstructive Sleep Apnea/Hypopnea Syndrome. Chinese Medical
Journal, 127, 3135-3141. https://doi.org/10.3760/cma.j.issn.0366-6999.20141068

Liu, W., Zhang, L., Liao, W., Liu, H., Liang, W., Yan, J., et al. (2025) Unveiling the Molecular and Cellular Links
between Obstructive Sleep Apnea-Hypopnea Syndrome and Vascular Aging. Chinese Medical Journal, 138, 155-171.
https://doi.org/10.1097/cm9.0000000000003352

Wang, W., Yuan, F., Hou, Y., Yang, D., Zhang, S. and Lu, H. (2021) Treatment of Obstructive Sleep Apnea-Hypopnea
Syndrome with a Mandible Advanced Device Increases Nitric Oxide Release and Ameliorates Pulmonary Hypertension
in Rabbits. Journal of Oral and Maxillofacial Surgery, 79, 694.¢1-694.¢12. https://doi.org/10.1016/j.joms.2020.09.043

Sommer, J.U., Heiser, C., Gahleitner, C., Herr, R.M., Hormann, K"., Maurer, J.T., et al. (2016) Tonsillectomy with
Uvulopalatopharyngoplasty in Obstructive Sleep Apnea. Deutsches Arzteblatt International, 113, 1-8.
https://doi.org/10.3238/arztebl.2016.0001

Garcia-Ortega, A., Pedro-Tudela, A., Taberner-Lino, L., Barreiro, E., Martinez-Garcia, M.A. and Oscullo, G. (2025)
Pulmonary Embolism and Obstructive Sleep Apnea. Seminars in Respiratory and Critical Care Medicine, 46, 213-220.
https://doi.org/10.1055/a-2517-7880

Zhao, L., Dong, Y., Wei, Y., Li, J. and Zhang, S. (2024) Exploring the Pathogenesis Linking Primary Aldosteronism and
Obstructive Sleep Apnea via Bioinformatic Analysis. Medicine, 103, ¢39468.
https://doi.org/10.1097/md.0000000000039468

Dursunoglu, N. and Dursunoglu, D. (2005) The Effects of Obstructive Sleep Apnea Hypopnea Syndrome on Cardiovas-
cular System. The Anatolian Journal of Cardiology, 5, 41-45.

Chung, F., Nagappa, M., Singh, M. and Mokhlesi, B. (2016) CPAP in the Perioperative Setting: Evidence of Support.
Chest, 149, 586-597. https://doi.org/10.1378/chest.15-1777

O’Driscoll, D.M. and Young, A.C. (2023) Contemporary Concise Review 2022: Sleep. Respirology, 28, 518-524.
https://doi.org/10.1111/resp.14500

DOI: 10.12677/acm.2026.1662475 2530 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1662475
https://doi.org/10.3760/cma.j.issn.0366-6999.20141068
https://doi.org/10.1097/cm9.0000000000003352
https://doi.org/10.1016/j.joms.2020.09.043
https://doi.org/10.3238/arztebl.2016.0001
https://doi.org/10.1055/a-2517-7880
https://doi.org/10.1097/md.0000000000039468
https://doi.org/10.1378/chest.15-1777
https://doi.org/10.1111/resp.14500

	阻塞性睡眠呼吸暂停低通气综合征与肺动脉高压的关系
	摘  要
	关键词
	The Association between Obstructive Sleep Apnea-Hypopnea Syndrome and Pulmonary Hypertension
	Abstract
	Keywords
	1. 引言
	2. OSAHS与PH的流行病学关联及高危人群
	2.1. 普通OSAHS人群中PH的流行病学特征
	2.2. 儿童OSAHS患者的PH患病风险
	2.3. 特殊人群：重叠综合征与遗传性疾病

	3. OSAHS诱发PH的核心病理生理学机制
	3.1. 间歇性低氧与血管内皮功能紊乱
	3.2. 氧化应激、炎症与肺血管结构重塑
	3.3. 机械效应、交感神经激活与胸腔内压变化

	4. 临床评估与诊断策略
	4.1. 临床表现与识别高危特征
	4.2. 无创筛查与诊断方法
	4.3. 右心导管检查的作用
	4.4. 临床决策难点与争议：风险分层筛查策略

	5. 最新研究进展与未来方向
	5.1. 分子标志物与精准医疗探索
	5.2. 新型药物作用机制的发现
	5.3. 临床研究热点：筛查策略优化与预后改善

	6. 总结与临床启示
	临床管理的核心策略

	参考文献

