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Clinical Application Progress of Antihypertensive Drugs in Hemodialysis Patients
LI Ping,LI Mingchun, WANG Chunyan
(Department of Pharmacy,The 971th Hospital of the PLA,Qingdao,Shandong ,China 266071)
Abstract: Objective To provide a reference for the clinical medication for hemodialysis patients with hypertension. Methods Taking
"hemodialysis” "hypertension” and "antihypertensive drugs” in Chinese and English as key words,the relevant studies published from
January 2011 to December 2021 in the CJFD, WanFang and PubMed databases were searched to summarize the clinical
characteristics and mechanism of antihypertensive drugs used for hemodialysis patients. Results and Conclusion The (3 — receptor
blocker should be the first choice of antihypertensive drugs for hemodialysis patients with hypertension, followed by dihydropyridine
calcium channel blockers. Although angiotensin — converting enzyme inhibitors and angiotensin I receptor antagonists can reduce
blood pressure,they can not provide the same benefits as general patients with hypertension. In addition, we should pay attention to

the metabolic characteristics of each drug, especially the dialysis clearance rate, so as to select the appropriate antihypertensive

drugs.
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Tab.1 Metabolic pathway and clearance rate of antihypertensive

drugs in hemodialysis patients

ELES]) PR Kikt ARG BRI
&L ] w2  AE(mg)
BRAMEA FHLR 2Smg, BB 1K R(F) 50 20~50
REBR 2.5~0mg, FA 1K i 0 0
FHRA Bmg, ALK (&) 0 0
BRER 200~ 600 mg, &8 2% FE) 0 0
2R S0~100mg, A8 2K )0 0
WHER 80~100mg, FA 2K ¥ 50 80
ERER 80~160mg, 48 2% £ 0 0
ACEI WHEA 5~40mg, %R 1K KOF) 20~50  5~10
FHEH 12.5~50mg, A3 7 50 12.5~25
RAEA 2.5~10mg, &0 1k B(F) 50 2.5~5
BEEA 10mg, F8 1R BOF) 0 0
HEEA 2.5~ 10mg, &0 1 & ";% 50 2.5~5
BREA 2~8mg, BB 1K RF) 50 2
FREA 5~10mg, &0 1k BOF) 20 2.5
BHEA 0.5~4mg EA 1L ) 30 0.5
ARB Yo §~3mg, A0 1R BOF) 0 0
REDE600~1200mg, A A 1% il 0 0
R 75~300 mg, &0 1% il 0 0
e 50~100mg, AR 1k B(F) 0 0
REDE 10~40mg, F0 1K B0 0
HRDE 40~80mg, FB 1k Jif 0 0
e 80~320mg, FA Lk FOF) 0 0
CCB AANT 25~10mg, AR 1L i 0 0
EBRT 5~10mg, A0 1K i 0 0
RFRE 20~d0mg, 8 3% it 0 0
HEAE 30~90mg, &R 1R il 0 0
BRLTE 2~6mg, A0 1K R0 0
LR%E 10~20mg, 40 1K if 0 0
WREE 180~360mg, R 1k FCR) 0 0
Bimk 180~360mg, A0 1K (&) 0 0
MRA ZAF  25~50mg, AR 1K FOF) 0 0
REHR S0~100mg, A8 1% BF) 0 0
aZREBEA Bk I~16mg, AR 1k i 0 0
ek I~15mg, BB 2K i 0 0
HEekd 1~20mg, 0 1k i 0 0
b4 THE  0.1~0.3mg, AR LK/ AR F(F) 5 0
BE%  5~S0mg, ERLK/HRIR N 25~40 0

P4 e IR B 96 6 T Y B HE R TR I RGE AT R
LR R AR I A4 1 AL A5 380 A a6 1) S0
— I Z2 vt AT RE T A B A 9 45 R R 7E I IR
25 M T 4 i 0 — &k e 2 CCB AT i 3 B AR 42 T
BET A FLL I8 A G BE T- % [HR = 0.62/ 0.57,

95%CI(0.46,0.85) / (0.35,0.91) 12 FHHF5x K, —
SN IE S COB R A2 0 35 A SR AN S5 80 ok PN s — S 2
JERIRE S5 ACETRT ARBAH 2, Hif HLA K& P9 2 Dy hE
FIAVE R BUHOR B8 38 o i 3 AT 25 B (WL 3% 1) 5 [l st
BRI oo B R Aep A SR B T SR e I A SR A 3L
AL, 1T L3R 2 W7 A RS R AR R4 LA
AR A R I BGE AT A s IR i 7 A R G
VO HAEAE TR B A2 AR A 5 k%

2.3 ACEI #1 ARB

B2 - A Sk R R G0 (RAS) I 551 2 4% [ & 1.
JE Wi 1646 e HEFE B DL B R 25 ) 2 — S RAS 1 il 551
FE fof 3 R B A O AT AR 25 S (HAR G REALIR 16
FEAR SRR MV BT B 1 — R 259

FE—T0 FOSIDIAL i 5 5, 397 1] 1fi. & 125 Br 8 35 Fifi
BLAY A 8  F L AN 22 R 20, S 2Rt 1 48 S H L 4%
IR, BARAR S R 2H AR I S 2 AR (LA B 1 10
(i) i A AR B VRO A SR 0 K AR R 5 2 R 2
BEZSIRR=0.93,95%CI(0.68,1.26) ]l16)

T3 — T K 469 5] H AR wh 2 100 808 M g i iR
FHEHLLAESE VDI (10 ~ 40 mg / d) VA7 BN TRIG YT , 18
3. SARF- B BE T[] b, B8 56 v 48 20 Rk A 2H i) 4 B
FETR AR ST H XUR SRR Bl bk il A = A e A R 8
o 25 R i A T K A KU 1 B AT
FREEIRTT A Bl dE RAS il 557

SURAPON Z£U18) () Meta 43 #1745 S 7%, ffi F ARB
F14) I 925 BT A6 0 00 1 XU G B 3 B IR RAS 11
il R8RS W] B, AT R VB 2R E I A I
BT R A B 2K IR0 1) H iR ok, 76 M RS T AR
', ACELFI ARB It T FAth bt /&1 1 1 25 9 i A 45 3
UERH
2.4 MRA

MRA XA 70 % 56 1l 53 AR A0 5 A8 A WA
O IELR B 25 A0 X IV BT 8 5 D AR VR .

MATSUMOTO &) [ 7 53 K 309 i) i 9 375 7 18
BREHL S AR TR (25 mg / d) 20 A BRIV ALIR ST 347, 45
SR 5 7 R PR T AL 0 A AR T SR O A A S A B
XU HR = 0. 38,95%CI(0. 17,0.83) ],

LIN 2520 f fFF 5% v, 2 I 75 48 2 g P 1 VR
T IR A AE T H M A A B AR T 0 I R
P FPFESE RS [HR = 0. 42,95%C1(0.26,0.78) 1,78 |
IR I RN R 45 1 IRUBS: B A 3 50% .

SR, HAMMER %502V — 01 Bl AL SR X BRI 56 25
SR RPN R 2 7 i i A 485 )R i3 Dy T -5 0t B2
JC .3 25 5, e AR R AE AR BT L A — T

|



R
Review

¥ %

China Pharmaceuticals

202246 A 20 H 55 31 5455 12 4)
Vol. 31,No. 12, June 20,2022

U5 s W, MRA B 5 & AR i B A, B2 ) i K
PR

B2 MRA 13K 25 1T BE 2 8 2 i 1 e 1 8 XL
W6 P 18 M0 TG , DLt MIRA T 110 ¥ 38 AT S8 25 1) R e
ik — Y .
2.5 HMEEHY

I8 3% M 8 35 1 e I R B L R
12 B LA A A Bt il 2524 )
WS R A T ]l J)R 12 O LA i A ) AT R AR 1T 9 B
SR I AR, R R AT A IR R I e A e
L3 BT B 3 A I TR 235 JR) o o 2 A BEL AR 791 ths vl R 142 ol
I FRTF i Y 375 BT 55 3 ke A A5 B e e =, i L
FEAE AR AT M A I 55 ™ B 24 RN RSN o PRI AS 7
T Mg s b 2
3 AHEABSKIP

o I AR A 3R A AT RR A R LR I R, 5%
I HBE B TS R A 5 8 U A G2 I R AE AL IR AR
Sk, MU B S8 3 BV O B 3R A W DD R L S R T A4 HE
TR gt 25 32 B 50 0 M, PR Gk R 4 o o B R fr
BN R R e B BORALE] LAk, TS - B
ZEAAE RO s T MRS B AR B kA AL, R T
HOR AL A — LR R AT R - A EKE -
T2 [T ) R AC SRR 28 R G0 N D e B L AR E | B FIR AT
W2 387 5% R FH 2 20 200 0 2 1l 2R A R iR 25 4 227 I AR L
oo AR SRR, A B R A ) A T vl AR
A, AT R TR B KB 2000 8 IO JEE B 70 0 o0 T 45
AH G M7 T O89S V3 S8
FET A LR (280 ke A T S0k B O T 4 e TR 24 &
KEE,

e A 55 FH P 4 . 245 ) B 52 A BEL i 791 7 53 8 2 A
R B R A X CCB, ACEL I ARB , B 75 IfiL ¥ 335 7 H
B HRE MR, TRt TR A RGN
b BTG S - WAL R AT R WA
O TR I G BB A A1 52 Rt 48 R 0 1 M S RB 0
OV H I B 32 AR BEL S0 35 B I8 (ELAE 1 DA v 22
TR WA B & AL R BE B0 Z a8 A5 24 R
KRV

AL RE S CCB TR IR R 3, oA x4
SRS AU AE R R 25 W v Ak T O S Ay A I
BT R e ORI B O SR SR T B A2 R BH
wE L AN, A ES CCB IR AT — AN BB SR AN BE
BT AR

ACEI Fil ARB [H BEHD ] RAS K [ AR O L4 14k &

I\

AR [ A A R R AR O — SRR R 25 ), SR TS
RoRTEENT AR, iZ a3 A EIR B, B DA R] BE 2
HIE3 WA 1) B 2R AE AT L E R RLAIG, R a RAS 101 )

SRl & 45 5 AR 35 BT iR 100 A AR [ 19 25 Ak 1200 (H

T LY B A v LA DA™ B, B2 AN RE

FEHI200, RASHI T SIS P25 i ez — 1300, g 4b

et TR I 72 22 4 S A KT B A I R S5

2y A RN
HABFE R 259 00 MRA | o 52 (A BELA 770 55, il T k3%

e P 235 J T 345 A 1 58 J PR — e AN P it 025 A S8 7 B9

B IRIRYT , BRAl Lok 3 R Ik 25 XA Rl F I D5 m] 2% 1

A

L5 LRI, MRS AT A DU L 25 ) R B A2

AR 7], R — S WE S CCB. ACET Al ARB I fi

R AR 1, (HL B AIL 36 D AN ik B0 SR P 7 1 5 A

SEAE A PR R L 45 5 1L 902 A S8 A B A

I T 24 ) 1 A R S B R B s LR 2459, O 1

AT PN 8 25 Mg, DT — A kA i s

AU A I RAE I R A

SE 3k

[1] CZERPAK KF, VERGARA EG, CUADRADO GB, et al. Use-
fulness of ABPM and bioimpedance for the treatment and con-
trol of hypertension in patients on chronic haemodialysis [J].
Nefrologia,2021,41(1):17 - 26.

[2] GEORGIANOS PI , AGARWA LR. Pharmacotherapy of Hyper-
tension in Chronic Dialysis Patients[J]. Clin J] Am Soc Nephrol,
2016,11(11):2062 - 2075.

[3] SARAFIDIS PA,MALLAMACI F,LOUTRADIS C, et al. Preva-
lence and control of hypertension by 48 — h ambulatory blood
pressuremonitoring in haemodialysis patients :a study by the Eu-
ropean Cardiovascular and Renal Medicine (EURECA — m)
working group of the ERA — EDTA [J]. Nephrol Dial Trans-
plant,2019,34(9) : 1542 - 1548.

[4] BUCHARLESS GE, WALLBACHK KS, MORAES TP, et al.
Hypertension in patients on dialysis: diagnosis, mechanisms,
and managemenl[]]. J Bras Nefrol,2019,41(3) :400 — 411.

[5] DENKER MG, COHEN DL. Antihypertensive medications in
end — stage renal disease[J]. Semin Dial,2015,28(4):330 - 336.

[6] SARAFIDIS PA, PERSU A, AGARWAL R, et al. Hypertension
in dialysis patients:a consensus document by the European Re-
nal and Cardiovascular Medicine (EURECA — m) working
group of the European Renal Association — European Dialysis
and Transplant Association (ERA — EDTA) and the Hyperten-
sion and the Kidney working group of the European Society of
Hypertension (ESH) [ J]. Nephrol Dial Transplant, 2017,
32(4):620 - 640.



202246 H 20 H 55 31 #5512 4]
Vol. 31,No. 12, June 20,2022

¥ %

China Pharmaceuticals

Review

[7] LEMES HP, ARAUJO S, NASCIMENTO D, et al. Use of small
doses of furosemide in chronic kidney disease patients with re-
sidual renal function undergoing hemodialysis [J]. Clin Exp
Nephrol 2011, 15(4) :554 - 559.

[8] MARUYAMA T, TAKASHIMA H, ABE M. Blood pressure tar-
gets and pharmacotherapy for hypertensive patients on hemodi-
alysis [1]. Expert Opin Pharmacother, 2020, 21 (10) : 1219 -
1240.

[9] AGARWAL R, SINHA AD, PAPPAS MK. Hypertension in he-
modialysis patients treated with atenolol or lisinopril : a random-
ized controlled trial[J]. Nephrol Dial Transplant,2014,29(3) :
672 - 681.

[10] SHAMAN AM, SMYTH B, ARNOTT C, et al. Comparative
Efficacy and Safety of BP - Lowering Pharmacotherapy in
Patients Undergoing Maintenance Dialysis: A Network Meta —
Analysis of Randomized , Controlled Trials[J]. Clin J Am Soc-
Nephrol, 2020, 15(8):1129 - 1138.

[11] WEIR MA, DIXON SN, FLEET JL, et al. Beta — Blocker dia-
lyzability and mortality in older patients receiving hemodialy-
sis[J].J Am SocNephrol, 2015 ,26(4):987 — 996.

[12] FUJIL M, INAGUMA D , KOIDE S, et al. Relationship
Between Patterns in Antihypertensive Drugs Medication and
Mortality in Incident Dialysis Patients: A Multicenter Prospec-
tive Cohort Study[ﬂ. Ther Apher Dial,2019,23(4):353 - 361.

[13] RADENKOVIC M, STOJANOVIC M, PROSTRAN M. Calcium
channelblockers in restoration of endothelial function: sys-
tematicreview and meta — analysis of randomized controlled
trials[ J]. Curr Med Chem,2019,26(29):5579 — 5595.

[14] ITO T,FUJIMOTO N,ISHIKAWA E, et al. The effect of an L/

N - type calcium channel blocker on intradialytic blood pres-

sure in intradialytic hypertensive patients[J]. Clin Exp Hyper-

tens,2019,41(1):92 - 99.

GEORGIANOS PI, AGARWA R. Antihypertensive Therapy

[}

[15
in Patients Receiving Maintenance Hemodialysis: A Narrative
Review of the Available Clinical — Trial Evidence [J]. Curr
Vasc Pharmacol ,2021,19(1):12 - 20.

[16] CICE G, BENEDETTO AD, D'ISA S, et al. Effects of telmis-
artan added to Angiotensin — converting enzyme inhibitors on
mortality and morbidity in hemodialysis patients with chronic
heart failure a double — blind, placebo — controlled trial (1.
J Am Coll Cardiol,2010,56(21):1701 — 1708.

[17] ISEKI K, ARIMA H, KOHAGURA K, et al. Effects of (ARB)
on mortality and cardiovascular outcomes in patients with long —
term haemodialysis: a randomized controlled trial [1]. Nephrol
Dial Transplant,2013,28(6):1579 — 1589.

[18] SURAPON N,CHIDCHANOK R,PAJAREE M, et al. Effects of
angiotensin — converting enzyme inhibitors or angiotensin re-
ceptor blockers on all — cause mortality, cardiovascular death,

and cardiovascular events among peritoneal dialysis patients:

A protocol for systematic review| ] ]. Medicine, 2020,99(17) :
167 - 197.

[19] MATSUMOTO Y,MORI Y,KAGEYAMA S, et al. Spironolac-
tone reduces cardiovascular and cerebrovascular morbidity
and mortality in hemodialysis patients[J]. J] Am Coll Cardiol,
2014,63(6):528 - 536.

[20] LIN C,ZHANG Q,ZHANG H,et al. Long — term effects of low —
dose spironolactone on chronic dialysis patients: a randomized
placebocontrolled study [J]. J Clin Hypertens, 2016, 18(2) :
121 - 128.

[21] HAMMER F,MALZAHN U,DONHAUSER J,et al. A random-
ized controlled trial of the effect of spironolactone on left ven-
tricular mass in hemodialysis patients [1]. Kidney Int, 2019,
95(4):983 — 991.

[22] CHARYTAN DM, HIMMELFARB J,IKIZLER TA,et al. Safety
and cardiovascular efficacy of spironolactone in dialysis — de-
pendent ESRD (SPin=D): a randomized, placebo — controlled,
multiple dosage trial[J]. Kidney Int,2019,95(4):973 - 982.

[23] YAN Z, WANG Y, LI S, et al. Hypertension control in adults
with CKD in China: baseline results from the Chinese Cohort
Study of Conihrc Kidney Disease (C — STRIDE) [J]. Am J
Hypertens,2018,31 (4):486 — 494.

[24] SKONIECZNY P, HELENIAK Z, KAROWIE M, et al. Blood
Pressure Control and Antihypertensive Treatment among
Hemodialysis Patients — Retrospective Single Center Experi-
encel J]. Medicina(Kaunas),2021,57(6) :590.

[25] BUCHARLESS GE, WALLBACH KKS, MORAEST PD, et al.
Thyago Proenga de Moraes. Hypertension in patients on dialy-
sis: diagnosis, mechanisms, and management[ﬂ. J Bras Nefrol,
2019,41(3):400 - 411.

[26] GEORGIANOS PI, SARAFIDIS PA, LASARIDIS AN. Arterial
stiffness: a novel cardiovascular risk factor in kidney disease
patients[]] . Curr Vasc Pharmacol ,2015,13(2):229 - 238.

[27] PARATI G,0CHOA JE,BILO G, et al. Hypertension in chron-
ic kidney disease Part 2: Role of ambulatory and home blood
pressure monitoring for assessing alterations in blood pressure
variability and BP profiles (1] Hypertension, 2016, 67 (6) :
1102 - 1110.

[28] KRAMER HJ, TOWNSEN RR, GRIFFI NK, et al. KDOQI
US Commentary on the 2017 ACC / AHA Hypertension Guide-
line[J]. AmJ Kidney Dis,2019,73(4) :437 — 458.

[29] PARATI G,0CHOA JE,BILO G, et al. Hypertension in chron-
ic kidney disease Part 1:0ut — of — office blood pressure moni-
toring: methods, thresholds, and patterns [J]. Hypertension,
2016,67(6):1093 - 1101.

[30] SHAFI T, WAHEED S,ZAGER PG. Hypertension in hemodi-
alysis patients: an opinion — based update [J]. Semin Dial,
2014,27(2):146 - 153.

(ki H 191:2022 - 02 - 22)



