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[Abstract] Pulmonary hypertension is a clinical syndrome with progressive abnormal increase of pulmonary artery pressure
resulting from multiple factors, which eventually leads to patient death by right heart failure. Patients with pulmonary hypertension
are often accompanied by pleural effusion clinically and the pleural effusion produced by patients with different types of pulmonary
hypertension has its own characteristics. At present, it is widely acknowledged that the occurrence of pleural effusion is closely
related to left heart failure, while the relationship between right heart failure and pleural effusion remains controversial. Pulmonary
hypertension is an ideal model to study the effects of isolated right heart failure on the development of pleural effusion. This
article summarizes the research results of domestic and foreign scholars on pleural effusion related to various types of pulmonary
hypertension in recent years, concludes the clinical characteristics, diagnosis and treatment of pleural effusion caused by pulmonary
hypertension, describes the hemodynamics, pathophysiology and other mechanisms of pleural effusion and explores the association
between the development of pleural effusion and right heart failure. Hoping to be helpful for the diagnosis and treatment of
pulmonary hypertension and the study of the relationship between right heart failure and pleural effusion.

[Key words] pulmonary hypertension; pleural effusion; right heart failure; mechanism; progress

[(HEETHE] EEARBERESE(81970051); AT AL fEHER H EE 2780 H (hwk20212d008)
[MEERIN] FREE, WiEarsel, 2 sh ks oy i i it o8
[1%1;'”5%] F, E-mail: ranwang2005@126.com



RIS 20024E7 28 H 478 570

Jiti 91 ik #55 F (pulmonary hypertension, PH)J&45
H1 22 b S5 DR A (9 DRL) B AN ) 4 o AL ol T 25 it
MAE GBI RESCE , 51 M4 B /) (pulmonary
vascular resistance, PVR)&EﬂiﬁJHﬂ(Eﬁ T A IR
LR A LR GAE . PHY) & ENA O i 2 &
FreT-, AR, PHXF A AE R BLay A BE
JEEAE NRSE I N . AT, PHAY 2 EKE
RN 1%, M6 LA E AR Eik10%, H
£580% 14 KB A E TG 16 K P E R, il BURZ PH
R WA IR Rz —, 1 e o Js FROR 7 A 1 L
il Je R IXTPHZ W FVR T A R B . A
SO PH A I I BRI 1) A A= AL ) S R R A AT

1 PHHIEX K573

TE R N EOIRZE TR (il 3 JiK - 22 (mean
pulmonary artery pressure, mPAP)4(14.0 + 3.3) mmHg
(1 mmHg=0.133 kPa), H ERAHE20 mmHgB]o
PHEIRTEHF I . #ERET, .08 MmA
I B mPAP =25 mmHg"' . i K R PH N N K
2 (D)EIKPEPH; (2) 2208 T EPH;  (3) il
PR Al (0 IR T 8P H s (4) 1 PRI A A2 JE 1k PH
(B ) oAt it 5 ok BHL ZE P96 22 FIr 2P H ;- () AR B AN
(5) ZH K FrEpH"

2 Mgl Rk £ RE

il S 458 U2 P R e B = B, P R I 2 ]
O] BERR A B il o IE AR BT, M fes A7 A2
AW, EENE WA, o S b T
SAFHAPIRES, XSSP AR TR, 2
PRIt S W B RO o B AR A R A LR R A
[ AR M K R v | RS B
J e A R B 2% M FEpR L2 (R B o 5 vl A5 B0l
R B R AR, o LA D TR S L o ) 3
g il 9% B A 2

PH 7 A i JE BOR A IR D M ANTE 2. i T
AR B PHE R HL AN AT, JF AN i Ay
e i i R A PHLRE 25 7 A e Jl B B S TR 4 55 PH
A5 RIS 151 £ A A 98 5 L A 00 R o fs
BOR, HIB M 207 4 PH, A7l RI6 97 S M Jes A1
BRI WE, PHREZ KL,

3 PH™AERRE iR EIMLHI R e =
3.1 Bl kMW 3 Bk & & (pulmonary arterial
hypertension, PAH)

3.1.1 &Ml 8 Bk & R (idiopathic pulmonary
arterial hypertension, IPAH)-5 <05 M Mili 8l ik &

(familial pulmonary arterial hypertension, FPAH)
IPAH-S5FPAHMR B AU HA LML, FEZH T
G R b ) /NSl ok K /NSt ks A2 LA il Sl ik
RSt 4 B AR WG N, A5 0BT TR, R
PEATVEA OO0 o R I BB DL A 0 0 S
H, ABFR RN, ETW A CEREL T, IR
SEHEA DR S SRR BRI KT S
BoRHR AN EEZAA MM H—, A,
SFE5 470 5 i (mean right atrial pressure, mRAP) T} 5T
bR ER K T g, AT EL AR 2 i A 7k £
ghit; =, AoEms RS IR, X
AU R RE DK R T A 2 TR, R A A
JK P 8 v el R A 0E A MBS IE , TRIIRE, TR AU mRAP
] B FECO AR M K AT R X AR L
i ARAE AR TP 2HIESS . Ajakumar Menon%4*
TE I RS AT T TP T — M AL ——A
W BT FEMAE TR & A, I A 8 R K G e
B RS Bl 28 M fis , B 2T M AR, XA R
AL T A Ak £ I B i RO AT L A
Kataoka'™ B\ 43 M2 £y BE T 0> 7 508 5 | e i s L
WAL T T — A A e —— IR . FEIEHR
281NV NN NGER 9 (LT R 22 N I R N
B S P TR AR Y R 22 5, T
A P SO0 B O LA PRI SR RO 245, i ] o )
B TR B T L L [ R T R ) A
i, MR N Y SR T B, DR ) S
W, M RO T, AR O ) R I
W FEE R 4 e i AN L IS PN ) S IR B T
TR, XIS ST RE S I T PR O AN Rl AR 9
AT G AR o . AR, Pl A O Sl 5 | M AR
AR TR N R B TE /UL, Bl A O vy S S 7
A ) P AR 2 ) A S AT A7 A i

PAHAH i fi R 1Y) 3 o b, AR e
R A I 25 2 B 2 W, TR A B AR R A
PRI T Be b AT W, i PR L (o T 38 C T S f¢
T JE AR 12 . CTIB 3l Ik /&% (CT pulmonary
angiography, CTPA)RJ ULJHi i A HE I BE 7 R 52
CERFETT AR N O PR BB . AR
TR LG oK B S A sk ik, SR T AEPAHIY IS
yrad et B MFRCTHI N 1R K R E
TARGS RN, BEl, E AR AN T — AR
PR AR L OB B M ARG T T B, AT B
FPAHAY YA KU A "o TangZE 4 T 1476
IPAHEF (12804]) X FPAH A (196]), K M F
W31 (21.1%, 31/147), Hrhofi 547 .0 5
XK. GICMERR R EA ML, AN
OB HEmRAPRE TR, HW AR 0



PO . Aol s R R KR 28 ch b, &
AAEAT O SSOBUIN - 52 i f 2 0 R 1) S 451) B8 5 v 441
M5 W . Chandel%:"4i 1 T IPAH X FPAH % 4t
safil, o134 (259) H M JEE AROR, R E H 4L
D TR S3Ah, AT K BRAE IR YT L R]
BRI R 5 1 1) SR SRR I G, XA
M ok 7 A T S A R XU PR R, LA i M i AR
WAIPH AR TP A7 s e B Ry D

H1 T PAHTY A i RO AL 5 A 0 3 vy 25 1)
A, HAMEE H D, IR b 32 25 %R
RIBEAT T, BAA 0 5 T SR TR YT I G, fif
FHRTSVER RN . N R ZARAEDUR . IR — Mk
Tit S0 T 50 S5 B X PAH Y B [ VR ST 24 W) X6 A 0 5 v
[FIREAT 5, 2 AR RS, il PRAE DK B .22
i, TR 2 B R
3.1.2 [l ik i) ZE 95 (pulmonary veno-occlusion
disease, PVOD) PVODJEPAHEHAY S —Fh 5
W, TUR HCIPAHIE 22, HALT W K A2
JE B TAE P, PVODRRIEE: ) 2H 455 Bl 22 Bk i
BN 5 R/ E I . BHZE, T ER KA X 1E
U X G T PYOD AT MR I 3 Bl ) A -
i 5 i P e T 2 200 i 4 AR R O A
A 25 E0E AT S5 PR RS i A /DN ik A T 27
Hefl, nIEERDKIEAEZE . ERBKIE IR R AR K
PHLZE, BNl Mgk &y 5Kk, s LR 5 .
—J7 T, S A L PR K T v A R 3
JE, SERESEDIEE; —Jrm, WS
B i 18] J5w, 5 BOM BN K /)N i [ B o4 L2 A8 AT I A
G S N WA 7 - T e oY) 252

PVOD B W R BN FEAT HENE IR IR ME . = )
s B PR, APRIEEIPAHT IR AN UL, BAE
PVODH kK Hil RIRAE 5 HALPAHM L, (145
AR . =AM ST S B W e A LA S
WA DEBAES, BEPHAEAL, e i B T 1
() M fs B % A IR [ B4 43 T P b8 6
BIPVOD R Ml KR, K AE 7745 JH It CT
K B, 170 (22.1%) B BT s AR 2
it sy kA 5 A5 i 18 7N i [R] B £k (Kerley B)J&PVOD
B M FRX LRI EZRE, Wbk AR S A
Y720 RN YO 1T ] ol N S i e VI 2 ]
R R HERCTIEPVODRH I A TR,
Al VUGS EE RIS PR AR, PRI, g
J R, DA R VR AT S P B B I it o 17 11 4k 2R
]
3.1.3 545 2H SV FH Sl 3l K 55 1K (connective tissue
disease-pulmonary arterial hypertension, CTD-PAH)
PHUZ 25 4 AU (1 # WOF A9k o 7EFRIE, CTD-

Med ] Chin PLA, Vol. 47, No. 7, July 28, 2022 @

PAHERH LA RGELIBEIRIE I F, 29549%, HAl
W TR AR . REkR . IRA M4 AR
Wi RGP AR R

CTD-PAH5| 2 I i BRI AL oy 2 2%, &
SR —SE R AT BB Fh R L 28 M I s %t
JEEAIL T (AT Ol M Bro A 5 i 30 Bk PN Bz 200 ] 1) AH
AR R IS R DL LU LN R iR S
500 A B Gy o B AT ) T BOE A 0l A 57 PR 1S hn
2, H Sk 2R I ik 2 5 3o FE AN RE A BRI CTD-
PAH A M R ™ W TR S IR E IR AR
HOLME RO, SR LuoZE L I, 29509% 1 T4
ZEAAE AR S il o ik o R R s R E R, S
IPAHAH I, CTD-PAH B Jili ML 45 25 7= A= — 2L AH )
WS R AE , ngn S A Sk R AT 4k, filish
kP AE KB RS T f mRAP K PVRA | A5 ]
FEE N ZE TR, T B O v S e R
KM, {HJE, CTD-PAHMAREHLHI A Hos >
Kb . Dorfmﬁller%[m G 18BN [RIZE R CTD-PAH R
FRI AL, K B 615 H B ik S /N i Tk 1) 2
PR, HLEF bR A8 5 1 R W B 2 T sl ko AR
B I AR, CTD-PAHAYIR B2~ Ar 5 PvOD 43
Kl F—mloNBLO LG KT R, 1661 2458
PELTBER A B AT 1S5 (949 ) 19U LIS S T AR 5
W, A OB PR REIR Y, BICTD-PAH
FEE AT R PR i 8 Jik R T s i 2 ARk kO TR
Bfig, i8Rl RO AT 4 fh 461 5 T A A D 4 O iE
Z B,

CTD-PAHH WK RIMEFEHFHERSE . O
B W js B . 22 56 o Rl B A8 P IR
— AR R R R A B R & CTD-
PAHE A LT 7 WL -, it u/IME R &
PP AR R TS RGP oAb, s s ar
febrh, FMACIFRML, CRMEN . HAREE S
Y1 (CIC) 1 (BX) 21 20 Jf I F& %2 (ESR) T =1 T A Ay 40
LK CTD-PAHRYMHE ™ . g i BRI 8 R,
BUR P 5. LRGSR 20 B (LA 2 40
JE)THE . ARG ML BRI B ] DU
POZHURPAYE, 78 T2 A AE B Tl R H 28K
BT . BiRoHUIAK . HiLabilk M s 554 WK
TR, Chandel"™ R B, fEPHIHE T, 545
S 21 BV A O 1) B M s B R A R S A 4 4 2
TeFH I B 25 7 (31.1% vs. 24.7%, P=0.45), HH
WA /D, RAEBALH AU, LuoZE A T 894
ANRIZEF ) CTD-PAHEH , HHp356i(39.1%) H B
o B . [IAsE, A AT K B0 AT 1 i s AR
MM, P % i B B8 35 mRAP X PVRI]
IR, OB KR A R, WAL



RIS 20024E7 28 H 478 570

ELIE, O Boo IEHE B0 AR, (A
mPAPTCH P 22 55, 3X Al BBHE /R L4l Y PHIF AN 2 il
Fes FROR ™ A= B D IR, e s RO F PHA B A 0
wE R
3.1.4  [JBKYEMN Sk JE (portopulmonary
hypertension, PoPH) PoPHJEFS 51 itk HoiE
FHEMPAH, it , >k AL E M 2R, PoPH
A A PAHR F 1915%, HFEE & B P
K, Bk — BT RE S gk s Y. PoPHAY N HIAE
M SIPAHARL, P H BAAAE N RS 2 TP R
Ko LS Ik SRR 2T 2 1k K DCIR 50 ks 22 B4, B
HAEM 8 122 BB H AR T A R ZE S
KrowkaZ5$P & B, PoPH ¥ [ mPAP K PVR i {1
TIPAHE#, {HPoPHEH A7 R B EML, X
ATBESIRYT R RS2 A G

J i B 5 PoPH & A Kk B 1Y 56 RADA TF 4R
R, H AR BUR R PLE AT AEA LLF JLAS Iy e
(D)JFREA B A & b, 50RAR A& H e, B
KT MR ARBE R ) THIKE R, S35
AT K S YA e O T TRl R, R 2 M 4
BHOKET R (3) 18 1 BRI o B3R bk L 45 Rk
I Jeg ES AL A R R, A AR s (4)PHR
HBhHOEESTE, SEKE A, R T
s R ) R A=

T 5 A A P A O il V8 5 0 1740 T £ s
L, HA5%~10%%s KRNI s FR i, RIH
B e R, U R T sooml, 4KZE
OB IAEA M SR, LuoFPY LI, 334PoPH
BE A 120 (36.4%) B LR, Hodr 7 Bk 2
Wrh A Oy, BRI R R, AU, HJL
AP R T e FRR 1) B A A AN TR R B TR K
JHFRE AL B 1Tk i F A £ ) mR AP 341K, (HAE:
5 W 1 OB 1 mR AP K i 37 i 1) 0 B K 7 B 2 T
. 6 minB AT IR BB A, R D RS
i s B P9 A B DR O
3.2 ZEOBRE TR B K 1K (pulmonary hypertension
due to left heart disease, PH-LHD) PH-LHDJ&HH
WL PHZEAL, HA MR o) I e, B
FRIEZ B0 S s bk e, AT —20 53 R
7V A A S P M S0 ke e S R A Il R - S TR
GBIk S . FERZEPH-LHDEE T, filig)
kI AR R B, Ao & WA sET Tk )
fig PR A 3 2l Dk A (550 2R e 75 RN (E%0) G P A 42
fem T AERBIES), #Emidd s T AR, A
oo o R 7 3 2ok i e JOk A 408 2 M ot A, 5 A I 4
I JEE R 2T Ak, 5 50 i 4 BEL ) T s B PP
7T 78 P o 7 3 vy 2 Ml s AR B 6 LR D L, g T

fift ) LTI RERY SC 2R, TR O 0 20 BB A A g s
PO F 25220 B e, WOl i UK FE PH-LHD
e AN

R 43 Wi s AR A Ak R )2 M P AR 1A 5 19
U 2 M B TC bk B AL A, AR B A5 55 ) iz 40 i )
M — 2 2o I, O 2 160 A e RO P TR
WA RATATAE o SRR OB oE K2 B, Al ok e 45
LA VR T 2 ) 1 1 () B B, LA 2 i g
5 22 ) A — R AT 0 e s PR TR DG 3R, A B f
AN O A A S e X (59 o LI =W B =373 W ) [
O e J . 10 PTG T B, SR A Y A DI g
B 0L O 1) PR A, T 2 M B £ 5 | A P D
15 [, PHEE A A OB T 3 808 2 ik
IR 200 0045 R R i e s, R S s
WA, e S TR B R Bl kO T iR 22 T kA
Wil il 9 2 P9 10 O, A8 — 48U R R R
IS, B Z -1 N . RS il i A5 & 5k R8N [
%, REMGRIESE, SIASINEFSIL N 5 o i sk
A, (IR AN LA SE S R, A A
li W B 1 . AR LR IR R SERIME T, i
EEL 5 | 00 B T R M S ™ A R, AT
Ji s LR

Jibg s R ) A K 22 UM ), 47 HE B PR
FRI s UL F A0 % Fax—3 4, HAiA LR
PSP LU . 2B — PR & S IKEIS, 0P skt
eI oy) VS I ) Eaa i 7 G0 A 1 kw11 AR/
A il B RS J2 1 —R 4y, LAz R n T RE 2 i i
Y B FOK R, AR R . 5 RS IA
J, AL B B YTk S R, A0 D
) figp A7 B 38 R el A i IOk 1) 30 T g L 2 Bl e
BRI UL, 55 =R s, T ALES
s B i) 5 2R, o0 0 R e KB A RN AR B ) A 00 B
B, RUCUIAE, Al ko 7 A1 4 i 20 Bl e bk
JEH7 e

> 77 28 5| ) R s FRLRGE FON TR R, pH
HART7.4, DIWRE AR N F . AHFEN,
AH T T s ARV A PH-LHD R &, 1 & i s PR
HEPIKARI A D E AR B S . AR . S
OB, WO B K A T RE R AL E )
REME, BLAk, ZAFTEIE Kk BN I RO R 1
TRILR YIS,

HAT, A X 0 P i i B 0 T 2 22
SEAEAIEO S B A IERE LA TR0 . FIIR 25
SRR, VIS I R A, (R R B R B
W E B B K, DR il 0 o v Rk A
VB fes AR A AT R BE . — R AR
PH-LHD ffi FHPAH MY ] 254 . (B0 A7 BH S 7%



B 40 10048 H B 3 ks R PH-LHD & 3, 7T DAAR g
s AR 0 1 2 R BRI 397 O R 1. TR 2
TR S FEMBVG ST ot P PR 2 38 i g FE o
HEB LIRS AN SRR, IR, AR
LightbrE 50 ¥ BURR 2 hid BB SEaEk, g
i R T N B AL R 4 BR T4 (N -terminal pro-B-type
natriuretic peptide, NT-proBNP) #4218 H T .00 /1
k| R R AR 2 NT-proBNP%‘Djjﬁ
B AR A RS, AR R A A B M AR
WP BV B DDA G, RIE R BRI B R,
NT-proBNP/KF-Fh &t Al fe £ 7 M s B Y A 5
O IR AT
3.3 A AH G I 3 K 5 T (chronic lung
disease-associated pulmonary hypertension, CLD-
PH) 18 M il ¥ 0 J T B 1 W I 2 R
PH, 4518 P BH ZE 14 Jifi % 9% (chronic obstructive
pulmonary disease, COPD) ., FE& Ml £F 4k Ak [ 25
TG o R B A8 i T A X ke AR A T
ok A T N T OE . RAPED T KA M3 A TN
AL, TSR MUY BT, DN B A0 1 ] S 4
LA, BRI LA A, B I il A A
S8, /NSl BK oK A BE BRI 8, U Sl Ik N T Y
Az AN R A RIS, AR U S DK AE B A
sKRITEEIN, R P 2E | A RERS R, IR
PH™,

H T CLD-PHE A B C A7 fE 28, HPH
5 | P i A PR (0 I VA PR X ) K AT (25 — o0 5
Jils F8C 3 48 5 = A B AL B B4 W A 4 2 4 ) TR
M IR X A, B, S e AR A A
IR BB T RE A I h bk R R R AT R A R B
COPD B 511 i i R 1Y = 2 it PR 435 R 2 1
SiE MR GY KA, A IFPHI, R
U A A R R B S el s [
=3 i CTPAKE A5 COPD 3 3 PHIY & 80f], I
Hrsaffg . b R R A 440 (89 ) FEAT I IE FRIL
1fif 3791 L AE 28 3 A 1019 (279%) P A i I R
XAREE I TPHREA ORI REH, HZ&uEs
NA DR ITEC S5 b, A8l O
A0 2 FE M R 7K B mPAP T iy B 5 £ 28 1 B0
A5 Hilde BT R YT, BIAE#H R mPAPHE
EE oS S SR~ i N &/ SRS S TR & 32PN
B, Y R EH2 R il B K S (mPAP>25 mmHg)
W, RUIED 0% IRT ZH, HoEES
SMPUTEERE, WRAER R Z . FIBoK
i, S BB WSS B Az, R

CLD-PHIAYT FZ B X I A MLt s, JF
AR H R0 I8 5K R B PARAE [ 254, 1A

Med ] Chin PLA, Vol. 47, No. 7, July 28, 2022 @

SRy 3 S 245 4 AT i 2 A AR SR O M ot A e,
AN EESY . [FIEE, H T CLD-PHEH 4
i e FEOR ) D PR 45 AN AR TR, Y BOR a DB R X
ASTR] oo PR R BBORE I, RGR P He it J . R R AT F AT
W5 ™ A= B R et B s B, 36 Bl A8 PR A
Tk S P S g I, AL B 2 TG W AL A B
SR B PG, DA A7 o FR % il 2 4 7
FEA, AR i A e AR A
3.4 18Pk ke R %€ PE I 8 Bk & R (chronic
thromboembolic pulmonary hypertension, CTEPH)
CTEPH M H 8% 40 0y YT BE IR 7 TC R 20k fili 44

E B UL A G 0 I 2 R B 56 B K R A 9 A
SRR, il kR 2 5 Bl 3 Dk R R R AR AR
0.1%~9.1%""" {HAFE ] BNy CTEPHE: 2 ML i
Fe g€ AARIRFEMIRESE . A9 &8, CTEPHEH AN
A v 2 kA DB PR EL 28, Hoam v LR At sl ik . it
INBIK S N S R A A Y. — 7, B
RN FR T R S BT II . 7, i A A P ZE ) fifi
Sk E R, RN N R DIRE RS 55—
T, SCAUE Sk BHZE 5 Wi 3 ik Z BB L2 W)
B3, WA BT e R RE R Ui i 20 2L E
9 A 25 ol 0 B 2 8% T R TR AR 2R v, R AR
FE 76 v fili 0L EE A 5 e 2 O I A P A R
L% 98 K 2 A Ak, il i B 38 m, A e A
PH[Sé]O

CTEPH [ E IR S ARAE B = 45 55 0% &% I
i R R 95 1 W 1 TR ME K iz Bt i T R, AT LR
WP PEFFE . OO B A A A B PH ) A7
e, ARy oK . S B BN B
MR A7 D IR ™ B A2 45 . CTPAJECTEPH
Mk AR, REREXLEE Bl sh ik o 30D | mes
RENFILIN | 25 251 2 IOk 45 Jes 70 2 At 4 1L HENE 42
WA I s R i 7 5 3 e ik (Jmy BRPE it SO A AN 1 2
I T I SO INE= %1 by I 1) S AR T 11 S
B A 2= & CTPAK A T 306 CTEPHIR ¥,
Horbafi] (13.3%) 3 4 Mo i AL, HBUR RE5
M — 5S4 T 80 CTEPH R &, Hoh s
(10%) 7= A W s AR Y, 5 R R g IR AR 5, i)
I CTEPH AR 35 i i BRI 1) 2 A 28 2 2 10% o

JIi 2 ik 1 A PR B AR 2 T AR R IE Y CTEPH
BEEEMRIT L, M TEARHETFARAMEE,
AR IBUNT B K ER BE Y 5K BUE AR IX —H 24 B ATRYT
I, weAh, PrEER . RIRAIA SCRHA T UL PAH
LI 256 T bl iz Ml Y. CTEPHIR# HYR
TR EIEESE, Himsh s RO R cE,
i R A4 I AL DR AL 25 75 380 7 2% i o



IR ARG 202247 H 28 H 55474 5573

4 REFRZE

PHERH WA EZM R, T AFREAPHE
FARHIL A5, 7= e i s B A BIL o) B e T A A 4%
ANHHTRL . M s B e A S A D IR B DA G,
T A 0 B TR 1 T 8 mT e 2 S B0 Jes BB A e A
EAFEAE G o O T 0 5 | i B R A ML 53
B2, MAMIRKEZRE TR %5, £
A M T A I R KO B A R RS R
W TR, T PH S A v Fr 0N s R & A
J& 5 22 1 B AR B = AL B o F LA i — 4
BR,

ROk UL, A TR A & B s BV ) PH AR
T, MR A TR K oW, B
mRAPSPVRI{ B T} &, JWILR B E LT, Xk
TS Wi sl bk e R S %o R T A T M s AR A A 0 3
Uy U A WA B o I AR [ DI T e S M s L 1)
P S5 R Rl B 0 O it 0 fok e s R 28 8 Y R I
Sfy bk v R SR A T s R, I R I o e R 3
Holfs AEAR RS, 75 2 R AT 7

[ &%k |

[1]  Pulmonary Embolism and Pulmonary Vascular Disease Group
of Chinese Society of Respiratory Diseases, Pulmonary
Embolism and Pulmonary Vascular Disease Working Committee
of Respiratory Physicians Branch of Chinese Medical Doctor
Association, National Pulmonary Embolism and Pulmonary
Vascular Disease Prevention and Treatment Cooperation
Group, et al. The guidelines for the diagnosis and treatment of
pulmonary hypertension in China (2021 edition)[J]. Natl Med J
China, 2021, 101(1): 11-51. [HAE [ 2 2 R g 27 S 4 it e
5 il LA 2 20, e R I O By 2 W [ T -2 i 26 5
P ML 1A 2 B 2, e T A 2 55 a6 65 B 1 DM 2L,
‘a5 o K FE L7 5967 J 7 02 B )], TPk
ZRik%, 2021, 101(1): 11-51.]

[2] Hoeper MM, Humbert M, Souza R, et al. A global view of
pulmonary hypertension[J]. Lancet Respir Med, 2016, 4(4):
306-322.

[3] Kovacs G, Berghold A, Scheidl S, et al. Pulmonary arterial
pressure during rest and exercise in healthy subjects: a systematic
review[ J]. Eur Respir J, 2009, 34(4): 888-894.

[4] Galie¢ N, Humbert M, Vachiery JL, et al. 2015 ESC/ERS
Guidelines for the diagnosis and treatment of pulmonary
hypertension: The Joint Task Force for the Diagnosis and
Treatment of Pulmonary Hypertension of the European Society
of Cardiology (ESC) and the European Respiratory Society
(ERS): Endorsed by: Association for European Paediatric and
Congenital Cardiology (AEPC), International Society for Heart
and Lung Transplantation (ISHLT)[J]. Eur Heart J, 2016, 37(1):
67-119.

[S] LiuB,Jiang SL. Efficacy and safety of minimally invasive surgery
in treatment of severe tricuspid incompetence after left cardiac
valve surgery[J]. Med J Chin PLA, 2020, 45(2): 206-211. [XI]

(6]

(8]

(9]

[10]

(11]

[12]

(13]

(18]

[16]

[17]

(18]

[19]

(20]

(21]

UK, FERER. 20 ORI S5 B = IS A A ) T AR Y
ST RO ST (). I ZE BR 27 A A, 2020, 45(2): 206-
211.]

Mishra R, Adrish M, Toolsie O, et al. Reversible pulmonary
hypertension due to extrinsic compression caused by massive
pleural effusion[ J]. PLEURA, 2016, 3: 237399751665866.
Brixey AG, Light RW. Pleural effusions occurring with right
heart failure[ J]. Curr Opin Pulm Med, 2011, 17(4): 226-231.
Ajakumar Menon A, Seth B, Farber HW, et al. Pleural effusion in
the setting of isolated right heart failure: a novel mechanism[J].
Am J Respir Crit Care Med, 2017, 195: AS657.

Kataoka H. Effusion-serum chloride gradient in heart failure-
associated pleural effusion-pathophysiologic implications[J].
Circ Rep, 2020, 2(7): 357-363.

Ferreiro L, Alvarez-Dobafo JM, Valdés L. Can right heart failure
cause pleural effusion?[J]. Arch Bronconeumol (Engl Ed), 2019,
55(9): 453-454.

Wang J, Xu JL, Cai RZ, et al. Diagnostic value of CT pulmonary
artery imaging for idiopathic pulmonary artery hypertension[]J].
Natl Med ] China, 2016, 96(3): 172-176. [ £ {&, R %= K, 2240
R, A R R R B s FE C T Bh BkOSR  S W E )],
175k, 2016, 96(3): 172-176.]

Chandel A, Verster A, Rahim H, et al. Incidence and prognostic
significance of pleural effusions in pulmonary arterial
hypertension[J]. Pulm Circ, 2021, 11(2): 20458940211012366.
Tang KJ, Robbins IM, Light RW. Incidence of pleural effusions
in idiopathic and familial pulmonary arterial hypertension
patients[ J]. Chest, 2009, 136(3): 688-693.

Olsson KM, Halank M, Egenlauf B, et al. Decompensated right
heart failure, intensive care and perioperative management
in patients with pulmonary hypertension: Updated
recommendations from the Cologne Consensus Conference
2018[J]. Int J Cardiol. 2018, 272S: 46-52.

Montani D, Achouh L, Dorfmiiller P, et al. Pulmonary
veno-occlusive disease: clinical, functional, radiologic, and
hemodynamic characteristics and outcome of 24 cases confirmed
by histology[ J]. Medicine (Baltimore), 2008, 87(4): 220-233.
Giinther S, Jais X, Maitre S, et al. Computed tomography findings
of pulmonary venoocclusive disease in Scleroderma patients
presenting with precapillary pulmonary hypertension[]J].
Arthritis Rheum, 2012, 64(9): 2995-3005.

Frazier AA, Franks TJ], Mohammed TL, et al. From the Archives
of the AFIP: pulmonary veno-occlusive disease and pulmonary
capillary hemangiomatosis[ J]. Radiographics, 2007, 27(3): 867-
882.

Boucly A, Girerd B, Bourlier D, et al. Pulmonary veno-occlusive
disease[ J]. Rev Mal Respir, 2018, 35(2): 160-170.

Balko R, Edriss H, Nugent K, et al. Pulmonary veno-occlusive
disease: an important consideration in patients with pulmonary
hypertension[ J]. Respir Med, 2017, 132: 203-209.

Yang F, Shen JY. A meta-analysis of clinical data of 86 patients
with pulmonary veno-occlusive disease[C]. Tianjin, Proceedings
of the 15th Scientific Annual Congress of Chinese Society of
Cardiciogy, 2013: 72-73. [#M, ¥k 5544, 8641 lilii ik 4] 7€ 53 &
H G RGERFZEFE AT [CL. K, AR BE =5 T LR & [
LI 2 K 2518 SC4E, 2013: 72-73.]

Hao Y], Jiang X, Zhou W, et al. Connective tissue disease-

associated pulmonary arterial hypertension in Chinese



[22]

[26]

[27]

(28]

(29]

[30]

[31]

(32]

(33]

[34]

[35]

[36]

[37]

patients[ J]. Eur Respir J, 2014, 44(4): 963-972.

Quan F, Fan XM, Fang WL. Clinical study of systemic lupus
erythematosus associated pulmonary hypertension[]J]. Clin
Focus, 2015, 30(12): 1402-1405. [ &%, JE T #g, J5 k. BE5E
PELLREARAS (58 IR Sl bk s T BRI PR AR A LT). IR PR 5,
2015, 30(12): 1402-1405.]

Luo YF, Robbins IM, Karatas M, et al. Frequency of pleural
effusions in patients with pulmonary arterial hypertension
associated with connective tissue diseases[]]. Chest, 2011,
140(1): 42-47.

Overbeek MJ, Vonk MC, Boonstra A, et al. Pulmonary arterial
hypertension in limited cutaneous systemic sclerosis: a
distinctive vasculopathy[ J]. Eur Respir J, 2009, 34(2): 371-379.
Dorfmiiller P, Humbert M, Perros F, et al. Fibrous remodeling of
the pulmonary venous system in pulmonary arterial hypertension
associated with connective tissue diseases[J]. Hum Pathol, 2007,
38(6): 893-902.

Fernandes F, Ramires FJ, Arteaga E, et al. Cardiac remodeling
in patients with systemic sclerosis with no signs or symptoms of
heart failure: an endomyocardial biopsy study[J]. J Card Fail,
2003, 9(4): 311-317.

Kato M, Atsumi T. Pulmonary arterial hypertension associated
with connective tissue diseases: a review focusing on distinctive
clinical aspects[J]. Eur J Clin Invest, 2018, 48(2): e12876.
Zhou CH, Wang QQ. The clinical features and clinical
significance of pulmonary hypertension associated with
connective tissue disease[J]. Pract J Cardiac Cereb Pneum Vasc
Dis, 2020, 28(S1): 101-102. [JAHFfH, T4, BiT454F 44!
o R SRt 3 I v s 4 i A st DA B i PR 58 SC[ 7). S 0 Ml
il A5 2 5, 2020, 28(S1): 101-102.]

Kang KY, Jeon CH, Choi SJ, et al. Survival and prognostic factors
in patients with connective tissue disease-associated pulmonary
hypertension diagnosed by echocardiography: results from a
Korean nationwide registry[J]. Int ] Rheum Dis, 2017, 20(9):
1227-1236.

Jany B, Welte T. Pleural effusion in adults-etiology, diagnosis,
and treatment[ J]. Dtsch Arztebl Int, 2019, 116(21): 377-386.
Amarnani R, Yeoh SA, Denneny EK, et al. Lupus and the lungs:
the assessment and management of pulmonary manifestations of
systemic lupus erythematosus[J]. Front Med (Lausanne), 2020,
7:610257.

Luppi F, Sebastiani M, Sverzellati N, et al. Lung complications of
Sjogren syndrome[ J]. Eur Respir Rev, 2020, 29(157): 200021.
Savale L, Guimas M, Ebstein N, et al. Portopulmonary
hypertension in the current era of pulmonary hypertension
management[J]. ] Hepatol, 2020, 73(1): 130-139.

Thomas C, Glinskii V, de Jesus Perez V, et al. Portopulmonary
hypertension: from bench to bedside[ J]. Front Med (Lausanne),
2020, 7: 569413.

Krowka M]J, Miller DP, Barst RJ, et al. Portopulmonary
hypertension: a report from the US-based REVEAL Registry[ J].
Chest, 2012, 141(4): 906-915.

Xu LJ, Peng LP, Li XH. Clinical analysis of 226 patients with
portal hypertension complicated with pleural effusion[J]. Chin
J Clin Hepatol, 2002, 18(2): 99-100. [ J1 %=, SN, ZEeHL.
Y B Dk e T O 28 fs Rk 22,6 91 e AR 23+ A (7. 11 R T EL
27, 2002, 18(2): 99-100.]

Cartin-Ceba R, Krowka MJ. Pulmonary complications of portal

(38]

[39]

[43]

[45]

(46]

[51]

[s2]

Med ] Chin PLA, Vol. 47, No. 7, July 28, 2022

hypertension[ J]. Clin Liver Dis, 2019, 23(4): 683-711.

Luo YF, Robbins IM, Brixey AG, et al. Incidence of pleural
effusions in patients with portopulmonary hypertension[J].
Chest, 2010, 138(4): 379A.

Al-Omary MS, Sugito S, Boyle AJ, et al. Pulmonary hypertension
due to left heart disease: diagnosis, pathophysiology, and
therapy[ J]. Hypertension, 2020, 75(6): 1397-1408.

Korczy n ski P, Gérska K, Konopka D, et al. Significance of
congestive heart failure as a cause of pleural effusion: Pilot data
from a large multidisciplinary teaching hospital[J]. Cardiol J,
2020,27(3): 254-261.

Gao ZC, Xue PL, Zhang Y, et al. Potential role of human visceral
pleura in pleural fluid turnover[J]. Chin Med J (Engl), 2006,
119(3): 250-254.

Qian H, Guo YQ. Research progress of pulmonary hypertension
due to left heart disease[J]. Chin J Clin Thorac Cardiovasc Surg,
2019, 26(4): 394-403. B, YRI5 Z2.0oBfi M1 S PN )
Jok s e B W SR (T, 7 B il 5 PRI IR 2% 7, 2019,
26(4): 394-403.]

Natanzon A, Kronzon I. Pericardial and pleural effusions in
congestive heart failure-anatomical, pathophysiologic, and
clinical considerations[J]. Am J Med Sci, 2009, 338(3): 211-
216.

Eberhard M, Mastalerz M, Pavicevic J, et al. Value of CT signs
and measurements as a predictor of pulmonary hypertension and
mortality in symptomatic severe aortic valve stenosis[J]. Int J
Cardiovasc Imaging, 2017, 33(10): 1637-1651.

Zhang ZZ. Treatment analysis of 73 patients with cardiogenic
pleural effusion[J]. Contemp Med, 2013, 19(6): 70. [k .
R I R 7 30038 T7 40 B (7). 24 AR 2%, 2013, 19(6):
70.]

Rosenkranz S, Lang IM, Blindt R, et al. Pulmonary hypertension
associated with left heart disease: Updated Recommendations of
the Cologne Consensus Conference 2018[J]. Int J Cardiol, 2018,
2728: 53-62.

Chubb SP, Williams RA. Biochemical analysis of pleural fluid
and ascites[ J]. Clin Biochem Rev, 2018, 39(2): 39-50.
Ruffenach G, Hong J, Vaillancourt M, et al. Pulmonary
hypertension secondary to pulmonary fibrosis: clinical data,
histopathology and molecular insights[ J]. Respir Res, 2020,
21(1): 303.

Blanco I, Tura-Ceide O, Peinado VI, et al. Updated perspectives
on pulmonary hypertension in COPD[]]. Int J Chron Obstruct
Pulmon Dis, 2020, 15: 1315-1324.

Liu CM, Yi YN. Etiology analysis of chronic obstructive
pulmonary disease with pleural effusion[J]. J Clin Rational Drug
Use, 2018, 11(17): 166. [XI Mg, 527 7. 18 1 BH ZE PE TR
P B PR BT[] I PR A B 25 2%, 2018, 11(17):
166.]

Zhou T. Diagnostic value of CT pulmonary artery imaging for
COPD complicated with pulmonary hypertension[J]. Chin J
CT MR, 2019, 17(5): 79-82. [JA#. CTHEsh k%% copD
ISl bk TR 2 B A ], P E CTAIMRIZR G, 2019,
17(3): 79-82.]

Hilde JM, Skjorten I, Grotta O], et al. Right ventricular
dysfunction and remodeling in chronic obstructive pulmonary
disease without pulmonary hypertension[J]. ] Am Coll Cardiol,
2013,62(12): 1103-1111.



20224E7H28H a7t 7

(s3]

[54]

[ss]

[s6]

[57]

Tian HZ, Wang D. Diagnosis value of thoraco-CT for the
relevant pulmonary artery hypertension of COPD[]J]. PracJ
Med Pharm, 2016, 33(12): 1081-1084. [ [HitA%, i1, fgFCT
T P L A Ml 5 AR P i 20 UK 5 T o 932 A 7).
ST BEZG 24, 2016, 33(12): 1081-1084.]

Olschewski H, Behr ], Bremer H, et al. Pulmonary hypertension
due to lung diseases: Updated recommendations from the
Cologne Consensus Conference 2018[J]. Int J Cardiol, 2018,
272S: 63-68.

Cui J, Zhang HM, Chen JB. Clinical study on non-invasive
ventilator assisted ventilation combined with closed thoracic
drainage in treatment of patients with COPD respiratory failure
combined with moderate to massive pleural effusions[J]. Chin
Med Pharm, 2019, 9(21): 239-242. [#{, SkitW], BRZb. T
B AIL A I e IR M s AT X5 | A T COPD T Wl ey
I - FR A B R BT SR [T, T I R 2 )2,
2019, 9(21): 239-242.]

Simonneau G, Torbicki A, Dorfmiiller P, et al. The
pathophysiology of chronic thromboembolic pulmonary
hypertension[J]. Eur Respir Rev, 2017, 26(143): 160112.

Opitz I, Ulrich S. Chronic thromboembolic pulmonary
hypertension[J]. Swiss Med Wkly, 2018, 148: w14702.

(s8]

[s9]

Gopalan D, Blanchard D, Auger WR. Diagnostic evaluation of
chronic thromboembolic pulmonary hypertension[J]. Ann Am
Thorac Soc, 2016, 13 Suppl 3: $222-5239.

Guo XX, Zhang HM. Chronic thromboembolic pulmonary
hypertension[J]. Adv Cardiovasc Dis, 2016, 37(3): 323-328. [}
e, i SRR, A P i A TR A Sl DR TR (7], O i A 2
PEJE, 2016, 37(3): 323-328.]

[60] Jia W, Li YC. Clinical analysis of 30 patients with chronic

(61]

thromboembolic pulmonary hypertension[J]. Tianjin Med J,
2008, 36(6): 463-465. [BTFHi, 2% 3 Il MV AR AR SEVE N 2]
Jik #5308 PR 43 Hir [ 7], KBS 24, 2008, 36(6): 463-465.]
Zhang W, Lu T, Yang SZ, et al. Application value pulmonary
angiography in patients with chronic thromboembolic
pulmonary hypertension[J]. Chin J] Thromb Hemost, 2021,
27(1): 85-87. [5KAh, Flils, #~7 2, 55, CTHl I A5 15 52 %18 1
I AR ZE VR A 0 K e P AL F R (L. A5 1k i,
2021,27(1): 85-87.]

Wilkens H, Konstantinides S, Lang IM, et al. Chronic
thromboembolic pulmonary hypertension (CTEPH): Updated
Recommendations from the Cologne Consensus Conference
2018[J]. IntJ Cardiol, 2018, 272S: 69-78.

(GUESidH: ARIEAR)





