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Abstract

Safe and effective anticoagulation is a prerequisite for ensuring the smooth progress of hemodialysis.
Heparin anticoagulation is currently the most commonly used anticoagulation regimen for hemodial-
ysis in clinical practice. In addition, the use of argatroban, sodium citrate, naprolimus mesylate, and
heparin free saline flushing in hemodialysis is becoming increasingly widespread. Hemodialysis
plays arole in clearing toxins, removing excess water, maintaining electrolyte and acid-base balance,
and providing temporary kidney replacement therapy through diffusion, convection, and other meth-
ods, and is becoming increasingly widely used in clinical practice. Adequate anticoagulation is crucial
in maintaining the flow of blood in the extracorporeal circulation during hemodialysis, avoiding
blood loss caused by extracorporeal coagulation and inducing thromboembolic diseases, and ensur-
ing that the “lifeline” of hemodialysis patients is unobstructed. In clinical practice, anticoagulant
therapy for hemodialysis should be based on a thorough evaluation of the patient’s coagulation sta-
tus, clarifying the indications and contraindications of different anticoagulants, selecting appropri-
ate anticoagulants and dosages, and monitoring and evaluating the coagulation indicators of hemo-
dialysis patients before, during, and after anticoagulant therapy. The dosage of anticoagulants should
be adjusted in a timely manner to prevent adverse reactions and actively deal with complications to
ensure the smooth progress of hemodialysis. There are many types of anticoagulants, and currently
commonly used in clinical practice include unfractionated heparin, low-molecular-weight heparin,
argatroban, sodium citrate, and naprolimus mesylate. Due to platelet adhesion and aggregation dys-
function in patients with renal failure, the incidence of bleeding is high. For high-risk bleeding pa-
tients, anticoagulation regimens such as heparin free saline flushing may even be used, but their ad-
vantages and disadvantages vary. Now, we will review the commonly used anticoagulation regimens
for hemodialysis patients.
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1. =

JH 2= (Heparin) &) 32 N T IR I PUEE25 Y, 32 A0 45-8 18 25 (Unfraction heparin, UFH), 517+
2 If & (Low molecular weight heparin, LMWH), T HEAER B, MR PUBESCR IR IR IR -8 H &
]z

PERINU . HF2R 2 B 25 & G ML 11T (antithrombin TII, ATTI) 3 H80E M B KIS LA 1 Xa;
[ E K gt ML A (FLla) i, ATIL SEEMEG. AT HEHIE R =02 &Y, (EREMEERTE, MiRE
PUBEE TR 1] 530 200 A T BR i 55 D7 1R A3 2 1) 7315 3000~8000 3 /R 3= BR i bk oMK 4>
THE, WRENAKRETRS. ESHFRN. BlFRSE. b TS 78RN, s 7= R
gh4 AT, FEIEIR T Xa, MR 454 AT AUEEMESE K = 0 8 SR UGBS, R
Gy I 2R LA E I 2 A S R oA A AL S I PEEE 1 [2]. 5 UFH AHEL, LMWH BEAEKH)
Wi, AR . PR R B ke, A RAE L. W BUR N H R TR
ML/ IESEAS B R B [3]0 TR HESE (438 X0 I8 R 510 7 I =R & A i sgm, wFsek
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BRGS0 1 T 3R L IR 0 B D Tl i 3

P MHEAT R — B & 37.5~62.5 U/kg (0.3~0.5 mg/kg), IBINFE 625~1250 U/h (5~10 mg/h),
KZ KRR BT 25 D28 T Bk i, IBGE T 45 AT 30~60 43845 LB N, RiARHE &3 i Bt MR A
ANPELL TR L, I PR i P I 35 30 40 o T P ) (APTT) B 7% A 40 4 I k] Bsf R) (ACT) W ) ¢
BEEME . AR TR MR AE ML BGE T AT — Ve 60~80 U/kg B8k, Bt L iReinsusesn), & Ffist
A Xa W ELHTESS Y, EPURINLE 7 Xa 3G HEARE LI, IR TE SIEHARR

RPN © F@FRECS TR S PR, 154G NS AERE SN 145
BRORE, I g L ) 3 RORE, i DL S5 ERT A s R e P I K B G I R IR o >t R B I e
IR RS B PRI 2R, IR TR R ee i oS S i oy b A, TR R RS B e I BT e
PRI R B 8 5 51 S BSR4 R E A SO B AR (5] B TR TR AN
W) APTT [F)S) X ML/ /DN, DR A RSS2, (H G BT [6 AR T R I R )
L ARE R AR GBI R Y. @ FF&RIF SR/ NI EHIT) [ 7] 2 5876 B FF R 2R 29 f2
HH IR DAL /N SR A R I W RRE , v] 51 R FR kS ik e T k., 7 H 3 HE 2 S 8T,
DA I8 22175 A 1) HIT Ao RS E a0 /G /s, 516 HIT BINLEAR T 28], {HAE HIT
BN HIT — B2, FESLEGEYT, GFERAER, RS i MRS AR i
iy T AOPTEER, B ndigE . NM. BIAFF 2N a B R PTEET4E 0], HE MR, Bk
BT S35 PR P R B 1 AN L B et R ARG R BT A ) FFEHRL: IR RPN 32 BN Bt i i
L RZ[10], BRZE WIS AL EPUEE ML T SREEAL, InPR EH WSS EpUEL gk =, BdE(11]: © &
FRANE, IR . BERARSE:; @ RRdZ, BRGEIE. K% @ HFEEZ, KEME. DIC. K
i, mtEmA IR, BRI, 2 ORI B ECMO 25, tb4h, FFEIRPTIE 5/ . VI K7 Fi2f
et A JE AP [ 12] [ 13 AR B RS R A 0% @ &b KA A UFH $ike, 292
HR AR DD . IE BRSPS, SRR MAERE; B2 R g, S ECE BB [14].

2. PAlhnehzE

BT i pH B A — b N T Bl P B g I B U 57U [ 15, SOl 23 e, EEAFATIC. EIRK
BT PR ILEG-IT (AT-I)/N T 50% (=B A 255 T M/ gD E 6 LA AT A CRRT Hidkt
[16][17].

VEFIALH : B in b A Sy — P 28 e 30 ek vk B0 A1) 70, 2 PR AR =38 2 ik U s 25 e B
MRS RIRATAEY), 7T BB S E MRS VAT ST M2 A, 38 30 e 1 B (A B 5 OB, LG AT
e AR R MRS, BLRT V. VI XII AR [ C F3E i R AE PR E 18] [19]. B hnih
PEAUR G e LG 11, M 100 S BEASEF 2R/, A IR 3 BH /N ) 2 B o o B R 2 4 A 280 7 P T v 2 i XU
HD ##H[20],

F: — A I 250 ug/kg, IEINFIE 1~2 ug/(kgmin) iR 4 8% B A, MR E LA IT 45 AT 20~30
min 13BN, RARYE B35 APTT (1 W% & . G R _LH A APTT M Piktimte, 4425 2h J5 APTT
FEK 1.5~3 f%, 1525)5 1~2h, APTT AlRE IEH KT [21].

AN R SR BR A = B AR AT T i DA I 25 Pt 24 H L SR /D AECHR o A7 o i L AN R RN
FERIUNTEATE . WA IR R G 55 0 L. AR A [ 22 138 i 9t 5 5% B BT o it BIE ) S I 2R 25 3.33%.
L SR B 45 e g L A 81 590 1 GG A B, TE R A S R A A I e, IR HUS 2
E RS REVR T o RS FE T o gl SR A AE R AEAR ML« R PRI ME L RBE . TCILRE RO U 5 [ 23145 1)
JRS o
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3. HHEER N

JR TR DT (RCAVE N H FH 1 e 3B buist 77 id, nl e K@M a8 75 a8 b th L 3 RRE[24]. %
TR FLAE H[25]-[27], Ja s MOAG ML A i H 100 XURS: B8 2 LU A AR B, 24, AR, BHAWE
AR

TERIMLH]: RCA ZARTEIENT & B BNk IR ANMIEIR, MM A MR R AR 55 5 17 i s 5 s 1
(Ca’" BB TEBMIEIRES S &), BRBTEM AR, KIEPUEAE 5], MBI S &AL E T4
IR RR, Ao B N 5 A, ()T R A I I o A N 2 AR R A A AT, AERR AR N B 1K
SEARARS, T B JE 0B AT e I OB . RCA HE IR /N I 92, (H PR 4. A
SERRE 7 IHAE MABOENTH RN o FL 48 RCA #AERifk, HTIMBENT, XFRE L RCA IMAHEHT(RCA-
HD). HHEEG MG ER TR, itk RCA-HD #EfRE, W 7R TIE .

FHE & H RS 43 MBOE AT O B 4% MR 2k, 72 30 ik LA ATE (ml/min) Y 1.2~2.0 53R
[27]-[29]. HHTH H I RCA-HD Jy A % 3 ik o (57 B X0 B I B 26 75 Fik 2 517 (PR B ) i A MO IR Sh Bt
e, S EENTR, SN, @AY R S W B A K, MR R, A B A
H o S 85z b vl o] Jd /D IR L, o0t 4 BRI 1005 4H 23(KDIGO) 4 B Ja 1K 22 Hf s A £ 3 o
i/ 1.25~1.50 mmol/L I & E5 &M, - 7 1.5 mmol/L &85 iE T [27] [28] [30]-[32], &EHr)a
BEARN Ca?7E 1.0 mmol/L LA _L; JEFHFA[32)MEH 1.25 mmol/L F45EMNTH, HIRELRIE 4 h BHTH K.
HERSE, TR HAATMOENTIR, S5 N ARG SIEER I 25 85 2 TR BETE 0.25~0.35 mmol/L, 75 AR H|
PUBE T s 42 A Py 357 B0 405 B8 IR 1.0~1.35 mmol/L, 75 WK 48 oyt o JRURG:

AR : BTG ER BN e 3 B I MO R 2 A P A4S B T R FE DU, R MR &
JHEREAR U, RT fe t 30 PR o R TA 487 25 L S5 A O I F R, QIR LR« AU B A I
PR EE 55 . RS MURERT 3 RIUANL IR . TR SRR, AR RBIZRIE 0%~6%, FRERER, I
PR R R B0, AT I d RS RO 2] 1R [33 ] RE R AEE T DhRe s AR . MRoe . ARAEURURE AN /&
WEAE U, B BRI R & B iR FURR IMURE [34] . R RCA FEAFAE ™ AT Sh e AG sk AT A1k . B EE
RTE BREE . ARSEILE S50 T Fe A HE 2R

4. RIRERE R Al

R 25 25w b g LA SR T . PUBERCRA D). EROCREE . W/ MR mE/N. A5 5
B AR5 3R AL ERBR A AT AN A B S A R [35], WA N RE ML D RE SR BN, SRALL T R BT
B I RS, 7 R R B S AR R, A H AR S E KT

TERALE] . HBERRZE SR At — P& L SR B ARG I 70, BoA RAFMIPTEIE R, i ) g
IR A SRR T R PESLPUEE T, XHBEILEG . SR T XMTa. Xa. BRREE. 48R AR, FMA
A4 Clr. Cls KRR AR B A 50 1 IEEH[36]. R IR %5 52 &) fh 2 WY 5~8 min, 7E/KAR
PEIA P E N MRS BT AR M, M8 ol i AR B 25 07 =I5 B A 24 LU ) 25 5 ) A, 2D
S HE A PG TE G PR R PR AR, LT Py B L Dh e JE s, R 22 A T ILOE A ) 4k
BT .

RS NM 7L S% 5 & i SR iR, e e VRS NN 0.9% S B SR e il Tt
W TP NM IKEE N 20~40 mg/L, T A &— B0 1~3 Lo BCHIZRARNT, RA 5% S 5 s
G s NM, BT H] A NM 3~10 mg/mL FIZEER 20~50 mL. 5F T 474 A5G e A= iy 136 2 P H i
HH e RS . B DD AR S2 AR A5G DU — Rk F 20~30 mg/h 7R, {H Rk 4 7R B AR S 8
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PUBEARTEAN[35]0 IR B BUE I IR ACT 5L APTT P4l NM [IPLBERUR A 41k

ANRIBL: NM A RSN A ZRBAR, EATIRERS R IO Wk Mg 20
by WERRTERIANINE 2 . e AURE | RENIIUEE . FFIDRES H 5%, R EUIRIL T FiiF 14 2. NM Fa i
BN, AN SRBIRGE Bon JE ] SEURTC[37]. FPIRIAIME[38], A OIERRIT (39155, AL RIS 25 H 8 G
AL .

5. JoinEEn

TEHUEETIE T RUENT IS RE R AIMAPUEET, 7525 30~60 20 8h /2 A R AMIEA B B 2E4T 100~200 mL
A R KRR REAT Pk XAy X AR O B L RS, (BT A SR R R A R v, S EUE
HrEgar W, EHTATE . RIS i EA OB SR IN 1 B AR 1 AR S E DL S 3R 2R
m, HRERKERAEHE LK R EE SV R, WM /15 AT B K@ . Rk
XA v S R PR B AT R, AR AR LA T B AR I BT T 5 =) B AR B R 25 5 ) A
SEPURE T S, ML AT REE S IR BT T i (ERAE LT JUAME BT [35]RTL 56 5 F8 JC it i) 1L i+
Wigyy: © faRAMmKRHM, @ RERA R HIM, WM HmeE: & HiEASE, (Halaesk,
HARYT T BUZ IR S, AR Py R A0 B S 100 45

6. /&5

gi b, FEMUAOENT ISR b ROARYE 58 1 — AR ZERGON . BRILThRE. % T WML R AU e
SR E R BURT 58, X R E L, FFERAMR 7 2R R R R R I [ iR 22 . 45,
TiAEEEAL A, U5 H AT PR B SR PTRET 585 BTN BE 32 2 M T A s pTA/e HIT (8, 344y
3 S T2 G SRV S L S (EPSNCS 5 VeI~ i1 PR s e S T fema w1 WA i B i = W T e R L R DS R
MEIR TN AT 25 55 m) At L 22 O AT 3 AR B AR K pP RS T 58, 72 1] A M IR R =) S0 e L B 1 R 1)
Pt 58, (AREE HRIRZE S m i SO B SGR I 25 00, s AN & 53, i LA DB SR M AR b, 72
e G H i RS ) I BGE MR T o B AT I AR S, E R P R 25 5 A 4 i R N AN 2 3 A
BIR, AR5 5002 5 T MR IR 15 2% 55w A U 47 5 S A r 1) 22 VAT Rk DA B 285 2 ROBE AR LA 1 s PR A
AR, AT RV BT RIS T AR R -

&E 3k
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