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End-stage renal disease and pulmonary hypertension

SHENG Bin, ZHU Tengteng, LI Jiang
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ABSTRACT Pulmonary hypertension (PH) is a common complication in patients with end-stage renal disease
(ESRD), especially in patients with hemodialysis (HD). Poor prognosis can eventually lead to right
heart failure and even death. PH is an independent risk factor for increased mortality in ESRD
patients. We should pay attention to these patients in clinic for early detection, prevention and
treatment. The pathogenesis of PH in ESRD patients is still unclear so far, which might be related
to the increase of pulmonary vascular resistance, pulmonary blood flow, and pulmonary arterial
wedge pressure. In addition, the presence of risk factors can promote the development of PH, such

as chronic hypoxia, vascular calcification, and inflammation.
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(hemodialysis, HD) & HHH UL, HDs2I AR F 5 H]
Oz B IEEAGAI T, T RUE K ESRD R
R € l<D N 11 IR ST T 55 | T RTI(I= & )
KU o B FE R BEPHUR I S8 3 & A0 I
AR GO ) FET R B S S, T R - PR, A2
XFESRD {8 & A PHI KU SEATPPAl , IF R IBUH I Y
TBI; KA A

1 PHENX

PHAG VI SRS T 447 0 S8 I i F- 2 i
Bk £} (mPAP) =25 mmHg(1 mmHg=0.133 kPa), J&
— B B A B SRR AR AR . PHAKYR MR
SRR O B A AT . B S AR A
ARIPH, MREIG KRR . SHIEE IR | sl 1Rk
AT AN, 201 SAERRI Lo IEH 723 (Buropean Society
of Cardiology, ESC)fEmIEPH Y J . 1) fish ik 1 5
2) 2B T BIPH s 3) Il 40 5% i B AR 4G 1l A T 3
PH; 4) 18V ifi R 1 ZE 4 PH K oAt i 51 Jhk BH 285 % Fre
HeH; S)HLHIARIIR/ S FHLE T EeHY ., 1k
WG (FEBSCAEENTIAYT) M OCPHIE TAS K,

2 ESRDIBXPHRIRITIRS

20004F YiglaZs ™ 1 Y it 48 7 & R 28 20 8 ik N
PEATHD H JC.O g 8 1 8 3 A2 7EPH, K HE X
FOCHURIARBIRPH” |, HTEESHEPH, fi0SE 2
PHIZ Wi 4 bR, ESRD H % 6 40 1ML Al Il 5 bk &5
J B 8005 % (prevalence of precapillary pulmonary arterial
hypertension in patients with end-stage renal disease,
PEPPER) M7 2 47,00 FAE Ko & BUAE 152 HDIRYT
FIESRD % P PHEE A5 i581%, MI{EARHELZHD
YT IESRD R H PHARJR 1 71% . Wolfe: iz ]
A FE KA K INESRD (A PHAER F 4 58.7% . {H
HO0SER—TARINEA, S8R TVR AR
P P Tk I i sl Bk s 7, B M I 8
HPHER R N 18%~59%, H RSB/ Nekigid &
EIEAEMY; Emara®5U R S PHAY #5 R7EHD %
1 441.53%, RS HT (peritoneal dialysis, PD)MHH
1 416.66%; [FIRKim%5: " % SPHAEHD 8956 5 Hy
51.2%, PDIEEH N22.1%. 2, PHYEESRDE & H
BRI, JLLIHDERE N,

3 ESRDIHEPHII & fEH 5
PHE—FF LUt 80 ik He 1 T 5 AR AE 1) i PR 25 5

fik, FCE I3 8008 55 T i 145 B 77 (pulmonary vascular
resistance, PVR) LU Hi i (cardiac output, CO) Hy3fe

., PRI PVRAN/ B CO My T 3 ] S Bl 3 Ik e %)
o HATESRDEE PHIW AR AT v AT 2, o &
MEZHWNESH5PHIIE K, FEZPVR, COFMIli/Ng)
JKAL R A IR A

3.1 PVRIE /NS 5SESRDIEXPHII A £ 4 B

L4 A 5K 3 AT RE A2 1 4 4T 5K IR 7 (At 31 36
R — AL E) Ml i A 7 (An i i 2 A2 T 2 R -1)
Z 6] A5 55, ESRD HH IR M A Z=FL T 5]
o CPREHEME M RAE” , EERICNN R IEEER
AL, Bl s . E R nAIE K, #EmS3PvR
Hahn, fEdEPHI K R,

ESRD 1] 5 [ gk At AR 2 MR D RE T, i A fili
ML, FRMPHE KRS BB EY & EK
HAFNN A RERS AL, AN FS A AEAE PEHD 8
UL, XSRS S (Rl S PVR S S PHI & A

BEAL, DA T ] % b 30 114 e 76 e 38504 i A5 463 405
FZs T2 ¥ A ) AR A R 5 | e ) 28 B % A, o
B AL, JEmEENPVR, fEVEPHIN K JE

PHYEESRD A H H 4 UL, {HPVRIY &I A% UL,
57 BIPVRIE S FUS I EVEN 2, BSRDAHIE
PHYGAE R 5 PVR G IE A,

3.2 il E1E N3 SESRDIAXPHII K & % B
AbassiZEU R Y. BRPVRTFER AN, Shik ik vy e
Fcors b T nftish ik 71, ESRDEE# WLIKFE
IR 7 B8 6 ey Al PHUE— 2 Ak YiglaE %5
1L B ER K N1 THDIR YT B ESRD BB E A TIF5Y, A H
B IPHAY B COM I = THEPHE S, IRES CH 3
w6 AT B S R S KR A co,  $aR i
ANHEIE B S FR DK A S ORI iE S SPHAY &
J&& . ESRDEFMifEIAAL T MR AIRAS, shiilk N
PSRN EN 225 BEPHM A E,

3.3 F/NEh Bk RGNS SESRDIE X PHI & 4 % &

ESRD B H AEE ORI AR S &7 ik DhBERERS, =
I ZEaE oy O WU FE AT I B0 O 5 9 7] g
Z 5PHM LR E ., WolfeZ5BF9E A &/ PHIY
ESRD 84 2 BAF7E /N8l kB2 > 1S mmHg,
PRSIk I e — B R S AR AR
FHE A K. DUIREARSA . ZES N T S 8L
BRI, TR A T Y B A e
W, fEgbim A gs s, leastEt.
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S ST LA WS AN /DN I AR DD TR
73 B8 A fils 3l Bk 3 T . ESRD SR B AR 1M fd
AR BE s, ELZ AT I 5 | 3B i 6 40 1078 P
240 6 2R A AT 52 WA T BE R S gt L S i
S WS ML I P ORI, B SR ik SR
HOHT AR AL R S B L AT, i A 42
05, A A K Ty K R . Bz, RS R I
A Bz AR T, A BT 3 A ) 2% LA T K A
W i PR A 2 5 LS00 i a0 A WA 4 B S0 i o 4
W, fEdEPHI R A K RE .

4.2 MEHL

I8 F5 46 2 ESRD A & & A= O L AL T A 1Y
LG 2 1k S U I A B B R R 8 i A
P e AL R PHA — NEEEOR N Z Y, i b
(i) B2 R0 I A7 B A5 Ak X il A A O BT BE AR R
SO . ESRD R A7 7655 B A 2L A gk & vk
FCR 2RI RETTHE, R8540 0 & I HL I i B 21
FAUTS e LR 25 B 2 /Kl fif 0 4 B T BE S 4
YR A HERAS AL HIPHDY, [RIFELEPD H 3 ok
PH-S IMLTE4AG . A0 FFR S5 IR I 3O T A 6P
{H Yigla %)k BUHD f % 59 Il 4545 4k S PHIG X,
Unal % ™ [R]RE % BH5hi fik A S 57 iU 40 FFIR 57 AR ik
R B Y S5PHTIE . HIL, 7FESRDAEA M
EASAL S PHZ R A R A A LAY

4.3 RIE

RIEZHPHM KA KR, HZEALA 0 AERH )+
FIHIDE, ESRD M W A7 AE 8 ME A RE ™, {4
TE R A PHAE R P A EA G+, Elstein%:Y
¥ K& B 15 C I 2K 1 (C-reaction protein, CRP)7K -
EPHMEEWMMA T, Y252 W5 k8. Ik PH
FA) 325 BT KB 3 I3 9 P S I A 1 B A PR (L A
E-18. MIERIEH T-of1 40N R -6) B B TH 5
PR 18 RAE P BEAEHD UE I PH & ol A
FH o UnalZ:P ] RE & B8 o 2h bk N BEfTHDIRY T 1Y
PHAEH B CRP/AKF- I W o eAh, BEATIEAA
FHAS MRS 0 ST 7 — 8 AR B L AT i BEHDFR 2215 (1]
SPHAYHIEHES S KT B S 20 i DX 7 N e
SN FEESRD A R UL, VTR E R A B IR | Rk
LRI ATT R Z 0] B AH B AT {2 i PHAY & .

4.4 |

BN AR P B s R DL I ARE , RTEK
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F kR 7 5 121 8 K SE G AR E . {HUnal
22 PHD B AR SR K A ST 12T 2K K F

WEIE, e SRl R A G, If
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4.5 TERE

2 % JIBJR (left ventricular hypertrophy, LVH)J&:(»
A8 5 38 R A 8 1 TIUI ] 1~ S A Bl e ik
P 5 T B R G A D IR IR, BRI Sl Dk
HD B HLVHA R — P HEHNK. —TLIPDEH
Ry X G BB 9T  SU Bl Dk s ) 5 A 2 o 4 A (Teft
ventricular mass index, LVMI)&FE FAH2E, HLVMIEZ
REERSHE . AN, UnalE 1 % 05l ik o 2
sy A LVHYE— 4L, HLVHAEESRD 4
SPHAY K AETCH A o
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I 2R A IMLSE JE ESRD AR E BE T fe L 2L 1 B 6 A
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S4B
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KRR, RS WO PR R U Y G
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