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Abstract

Hypertension is one of the main risk factors of cardiovascular and cerebrovascular diseases, which
will increase the risk of heart failure, stroke, coronary heart disease and other diseases. Treatment-
resistant hypertension is a specific type of high blood pressure that is ineffective or insensitive to
conventional blood pressure lowering regiments. Due to long-term substandard blood pressure, the
risk of cardiovascular events in these patients is much higher than that in general hypertensive pa-
tients. The incidence of refractory hypertension is relatively high in patients with end-stage renal
disease due to fluid retention, increased arterial stiffness and abnormal renal metabolism. How-
ever, the pathogenesis of hypertension in these patients is still unclear and the effect of conven-
tional antihypertensive therapy is not good. In this paper, the pathogenesis and treatment strate-
gies of refractory hypertension in patients with end-stage renal disease were briefly reviewed.
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1. 5|8

8P B T (CKD) A A BRI A SL P A 0, /2 5 B0 BRARAL Qe i AU T M R R Rl 2 — . R
CKD i NEGE 1 12N, FIZRITE R (ESKD)# 2 & M B8 AR HE 110 N, JE RIS KA
[1]. 7EHRE 67.3%MAEENT CKD E& &I M, Hs il & E5 %k CKD it M Fh&, ESKD
I 91% [2]. mEAREE T B IR rSEAL, RN AT 330 CKD B O REE A, 38O i 3 SR R AR X
o IR FXGE R TR 3 R R 2 (RS — Pl M SR R R IR AT AN B I 7R H AR VG ] R D TR
B4 P A RE M MR IEFR PPIRZS 2 SO MR LR [3]. BEE S DhRE ALt e, oK B R
B T RIENTR, A A R WS R 2R, VA P MUEE ESKD B3 v R AR EL IR 4], ix 3k
B RME IR 2 MR 259, AR IEE DUARR, 0O M58 S0 B A0 T2 R A AR AH B AE e ¥ 7 o I s i
TR, S H AT PR AR MR AR e I R R BURATL I B VR T SR KT T RN AR &
B B TR M v IR G E
2. KRB REEMRESILERRIEE BN
2.1. TREFHE

A U P2 ESKD (A ML T e 1 B R 3R 5] BRI 2 OB B, I 60% A& NT B
RIMHAFERRE RO, HPAEE 2.5~5 LEE T 23%LL (6] —TgIN 150 4 i I IR
BT BEHLIG R 7R DUENTIA B TR E 5 B 44 /NI BhaS iR 48 /87 ik R SF I BR G 6.9/3.1
mmHg [7]. —77 B/ NRIEI AR ) 2 SBURE TR . 55— 7 HENTI A 4ERE LR s ) %40,
HHEBEIRANKR R, IXATRE S N KNG RE (8], B EVRAXT T KB B o v ESE, (HiF AH
OB A EE RS FER T R Bk, X TN 8, RN 7R PRl AR R
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R ST AR A R AR A AR A B U [9] (107 SR THIASE FH AR AR PR 791 e o R AL P A2 e 15 R B P AR
DIRERIBAEATER11]

2.2. ZHpKEEEE N

B Fik AR 52 389 0 ESKD ey il , AR USCAE 3 v U i 59 — AN R [12]. 76 179 91425 ACEL ¥R
7 LSBT B, RSO S 44 /NSO R ST A D[ 13]0 25 20 Jok A A 448 o 5 LT
B IR R BRI E R U 5, 50 M UG A RAESE, I HASL T i H X — R [14]. X K&
& BN A ok R A A A A D[ 15] 0 [RVRR I ik vt 2 5 Bl P AL A P 0 3 o, 2 EOA DR R
2023 A RRI = 10 W2 (BESH) iRy ML 6 7 45 HH 3 fik (B A0 88 P A A2 o I TR A S0 88 B s “ AR
I —3By, FE - BRIk AL S8 ¥ (baPWV) > 18 m/s BIE — [ k38 3 1% 555 (cfPW V) > 10 m/s A 95
AL GE 55 5 o

23. BERBRE

B R R A7 AR R B R Y I R R R ) R R B AR [ 16] . 7 B (AR 3 L AR 2K
B AR —, WA TCA TEIR5E(17].

2.3.1. |

B AR T RE S B PR S (ROS) AR AR Ak [ 18] 1o L& Zh A AL 1) 5 Ik Hh A7 7E 3 B ROS, 4531
AL EALE[18]. ROS AT LAELFERZM ML 7% R AR AR s S B S e EAN P X
MRS, B R - M RIKER - BEEEE RS [19]. /EAUHKF B, ROS 2RSS 514 T 2
BAEME, T ROS fe it A SR IR S A O, SR N B D RERRAG . MR Ol AR
[20] 7 &5 B 20 J Sk b = A2 1K) ROS . RT LAJE S i 4 A 300 T A0 s 1) T 30 S AL B 3 ) 12 1
(oxPTMs) UL 25 [ /i Tk« =i 7KF[¥) ROS 1] 35 oxPTMs el A%, A4 2 (15 (19 A4S il S 4k LA KX DNA
AR RS R 27 M 0a[21] . IXEEARRIR 1 1 s 3% b S A SR BB O 5 5 Il B, 3 BN IR D) e R
T i i e I s AT B [20] 0 55 AR it SR A T 3 8057 R 3R (isoLGY B 1 8 I O A, IR 48 AR (1 m) DA
NHTDUR BSOS % R GE, AR i U (0 R R [22] 0 fE V2 SEae M i MU AR B v, AR RS P 4
BRIIG ST RS R AR R (23] (EAE I PR S ST AU AR O R F - iy P 2 Bom A B A 4 A 3 b 7S
A, SR TAFERISE R [24]. X A8 5 AR AR A R BN 5K .

2.3.2. TCA ¥

RS ) AU 2 2 2 W R s R R 8 R B " /N R B R B TCA B3 & AL[25]. — TN
1127 Z22F NHIREWTH AT SRR 7 8 M TCA AR AR 5 MR KOG &, RIS b 2 % —
PR A3 SRR ()R BE T v 5 e IR 3 A DG [26] 0 2-B I R, HAEREER W P EE A G, nRREE
e 241 A AN UL 3 D 6 2 5 e L PR R LRI [26] o S SRR I 0 60 B 88 52 e — S A S0 A B, 38 T 308 49 11
JE[27]0 BEAME L H K BRUBEAY Hh i ik S TCA BRI = M 38 B vl B B0s B R - MR K R RS
BT, TR GPR 91 SR FE K R IX b S ST FR[28]0 Hofth 5 1M G HE ) TCA JEF R
FEYMITEIR R Z H .

2.3.3. Hit

A I 5 2 ERARE 20 2 A o5 25 P A ) 5 v IO S ) % 2 Bk JE A 55 5] [29] - (IR — L S AMA 2 Bk,
H AT I A S B AR W B 2 L 3k R R Se i R 2. HoAh 2 5 2R W B B 3 v I R R ML )
PR 230 A J5 AT S A 2 I 3% - I 59K 2K - T 1 I R 4 0 DA 2 Y B T RE B RS [30], X e il KRBT
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FPTE S
3. BITHR
3.1. BHETT

3.1.1. {24254

A AN T 4 2R B R R B T . ROR I B 3 1 B R 25 ik B S HR R HERE I
— e LR R T 2B T ANFI[3 1] PR 388 1k 259002 B SR BHIT FF1 08 Py s A — A e
G IE PRI, HUOE B R - I E5K 2 R GE(RAS) T P71 U 1 5 5 5K 26 e B 41 77 (A CEI Bl I 5 1%
jk R 11 ZARFEDUI(ARB). HDPAL B 582 —BUF RS BEAL. XS, 99N T 200 ) /& i & & I /e
FNEEREN B, AT 1:1 BENL 5] ACEI ZM1 B 32 ARFH T RI2H, 45 5 Bon ACEI 45K RE I R 4R 44
T p AR, O MAEIET . OEESE. 2 e RO Wi e R A& R ARG # 5
2.29 f5[32]. $ETG MR 2 B 5 B 2 AR FE P (MR A )KE A TS AR i [F 1 1 1L s AR HE VG Y7 [33]. (BAEE
DipsEck ] IERAE i W NE ALV &/

3.1.2. FBEEZY

2 B B B R 2 EAE AR R TR T VR e U o Rl i) — TR O AT AT SR R ESKD & X
VI R, VO i AR YT 12 J S, AR /R 5K R 43 iR % 20.7/8.3 mmHg, F H NT-proBNP
RIZ FIFE1S B 8 [34] . B[ #5 5 3H (Aprocitentan) /& —F P 7 25 XUZARFE B, nlH0I N B 2-1 SRR
A (ETA)ZAREE S, [RIB AT H0HI B2 R-1 54 % % B (ETB)32 k45 4 [35]. PRECISION M 72 [36|#2 /R #%5%
SRR IR T CBFE R R MR AR AR S ) B, 5B, 12.5 mg A 25 mg FRTH 5 15 30 7R = 1E
4 JHI ¥ 3 B T 2 A0 R (9 9] 8-3.7 mmHg F1-3.8 mmHg). 1445 ) ACEI/ARB 2244 v] i i [ I
RAS B EIBT Bt b R AE A, ETEE PR ML Bk 2 J5(AGT) 7K T« RNA THERNADEAZHT 5 B
TP SR TER AR, B A CU7E 2 Fhsh P20 ik i #0 1) TRV I AGT SE IR R4 RER 2 2 FRAIK ML R [37] -
PPN RNA A HTEL RAS BRI, AT 6 M i L V6 97 S B 58 2 I 2 i ¢

3.2. FREFT

A R IESE , 5 B2 v] §e 2 ESKD & - ME VA 14 &1 I ()45 24T T4 it - Hoye 58 A1E 9 %1 ESKD
(6 BILBUENT A 3 IEBLEN ) R LB WA, B 12 DA GRS IS F BoR AR 4 &
P44 R 24 mmHg (95% CI: 5~42 mmHg); #7735 B 13 mmHg (95% CI: 4~22 mmHg) [38]. Scalise
ENMIBFFE, ¥ 24 BRI & F e M m UE B B N 2 B AR 25 e T, 4R R
TN B AR JE IS T R BT Tk R B e 8 R R HLRR B4R RE[39]0 5 AR BT A3 R SRS AFAE BN S B ik
EEEAAMEBL M ENE, HEEMETFARIE ESRD FRIRZ TATFIA ZI[40]

4. RE

S P v UL A 25 AT B R v R AR AR e, i R R T SRR . AR
SR SEZ M EURAL . SRR AR R R A 2 HE, ARORT L & ELAAm PR R AR B i i
BEREII RN AEVRIT T, BRI R BRI Ut e i b . 'S DhREAS e BGEMT IO RZM, R
Bee e 24 0 AE 25 A s S T A P 2 PR BSOROR AN (. E AT — S8 B0 i a0 VA 42 AL f1 ) 8 o s 24 4 an
WECERIEDUR AGT FHIEE006TT RH S48 1B skng . (EAHSCHIRT ORI A 2, XIS [ 5 2
(KI5 e L 5 B2 70 00 26 RIS R A B RIRFALE, JCHR 3 # (ARHE R L. B Sk ey O 286K
BB B E PR eSS, (B H AR AL, AR S s VIl R FTt— IR S
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