- 218 - RN AR 2024 43 A5 41 53 8] J Clin Intern Med, March 2024, Vol. 41,No. 3

[ DOI]10.3969/j. issn. 1001-9057.2024. 03. 022

BT L M A R L 5E 7E I S AT P B R A it PR

I FAx Krx KEaZ HE

[HEE]

- IRSL A [ M -

http ://www. lenkzz. com/CN/10.3969/j. issn. 1001-9057.2024. 03. 022

ILRZE AT T 2R AR 207 I R DUBE AN IS A T A I KU 9 J o R iR A A R e

(RCA) i JUBS AN ST 82, (5 PR A 52 4 s A 55 45 PR ) 1 L M 02 AT b O . T A
RCA $ARMRIE (] 1 & 5B AT, PRI T A b 0 85 701, [R] IR 6T T 2 6% M 00 o e/, 7 i

BT IEIIE A8 A AR

[X#R] Mlgm; MgaENr;  dust
[FEZS%ES] R459.5 [ XEkIRIREG] A

Y I 0 R T B MRS AR O 5, B 1 8
WAARTT D PO BE R A T 2 80 7T 25, oA Hh i XU
DG T K A 2 S A /IR R A L AN T A
R ST B ERAE A R TR BRI R BT BE (RCA) AT
FHFA H IR ) ) 7E e vk B R 1R 3497 (CRRT) Hh
L R AR VOB AT P B0 . RCA HTE BT
K PR K RIR , B IV P A 8 T, BEL ORI B 0 0B6 2
FEF R TR

— RCA WL HIFR{E B

S XU, S8 P A B0 07 3K TE T R Bk d
JHF 2 + 0K R PR RCA A [ B0 50 1 B e A I 26 1,
T JFF 20058 7 A0 o ) 2 B K b R A 8 L 1 0 AT B AR
BTG R, B AR T4, i X s o B
KR A AE ST R, 0 A R L sl 5 5 o I
BRI, BTSSR £ I XU

RCA JETEB T B 3 Ko A KT IR , PR SMIGER At
TR 5 T 5 ML e B9 45 85 7 (Ca™ ) BB TR IR M R 45 2 &
Wy, LT JEE AL 006 I 1, 35 BUBTHREAE T . MO 45 5 & 4 — 30
OYBOB TR , — 4 AR I A A () 7 A B Ik o
U AR S A , 5 P 5 B K S AR AR AT 5
BRSBTS B N ORER H . G BOsERCR W 3, R R i
A RS B LR A 2, e Sy BIAR B 5 0

—.RCA Mi&ERIIX

Ljubljana 027 BE 2 fL 4 52 10 000 4] RCA M & Hr i
J70 AR AN IR S R h o’ FEA A ]
B B A B A R AT, A 1A Ca® " BT sl

FEETH G # TR BRI R T (2022-3-2243 ) 5 b 5t T B B 45 2
Fh I PR B 2 8 T 22 B W B 5 L ((YGLX202332)

PR 07102218 bt i A R 2= MR AL s i S K B e B N L 3
ARG IR B2 e

SIASEH : 25 A 41, E-mail : liyuehong0616 @ 163. com

R AFEPUEEIIL B AT HER

FLBEH (W= Bers

R XURS: 5 A T 8 =
ML/ AAE (HIT) KU 5
I s A A L

R I XURS: s TEA RSS2 5
A1 HIT R

DL FHE i s HLBERCR B U

IO A7 5 BERCR B U 5 38
BRI> TP AR IR AR 2E 00 B 5 XA AR
LRI RN

BRI AT g, P BIAR h

KRR S R G 1 B B
i {16 s A RN
FF2 + ok R (R R ok
Sy 0TI SEEE ) % R H
_ e FRPEECB W A
- A s b TR (L

A LA 69 A

FFAM AR BH IR
R R Ak g (oo IR ESLAE

fiift RCA b BT 5
e R TR T R, B L S AT
FILEML bi2h

SIS MUAE A Rt AL P B 55 O KA, 38 B v o A 35 1
T Ca® " JAMRRRR MR BE 45 , AR 128 Ca® " VIR J3E VR 6 A PR %
ok e B 9 A A BE , DR BB i ROR BT RZ AT

Fe3d MR BN 4 b A CRRT KRG YT, FLsER K
BAK. Refest RCA AL, 1 T MBEMT , SRR /b RCA 1M
BGENT(RCA-HD) o HHTH 9T A RCA-HD S I i 5l ik i
(B BT I ki (P B Sl AR IR ER LB , 1l
FHE BSBENTI, AN ST E551) , 38 1 G 0 45 I T 28 45 7K F
PEBARIR T i, IR B A RLPTEE H i A A2 AR IR B BE
il fb RCA-HD $#AERIME, f2 1R TAR G FRATXIARSESC
BRBEAT SAE (W2 2) , BT AT Ak RCA-HD (9% 2k A7 35t A
ETFEMESE i R SRS %

=.®f RCA-HD BIERSEIEE

R 0 5 1 2 A 87 L RCA-HD 3 Sy B B =R 5 B



IR AR 2024 4E 3 A48 41 555 3 #1 ] Clin Intern Med , March 2024, Vol. 41 ,No. 3 + 219 -

&2 A[F RCA fE Mg AT H R BT HeL

o Ay 4y MR ETRTGE BT AN AARER AR o EiR: BT S
CEre (4F) B¢ (ml/min) (ml/min) (mmol/L) 4%  ¥JF (ml/h) ALEN PR ES AR (Kt/V)
Lim 28] 2018 1 150 ~250 300 ~500 0 2 13% 60 ~ 100 25/25 100% - -
g £gc0] 314.6 £14.2/ ] -
A9 2016 2 200 ~250 300,500 125 @ 4% Tl U 19133 97% (RAEMERES 3 Bl 1.38 £0.31
Tkt 01 2017 2 200 ~ 300 500 1.25 & 4% 12600:1;(;)/ 30/87 97.7% - 1.20 £0.30
AN 2017 ! 200 ~280 500 1.5 % 15% 13737 7. 7% Jc
e 1] - ) 5 b _
L 2 " 40/10 29/129 98.4%
) 30% 48 ~72 15/30 100% I ERRA 1 3] 1.49 +0.20
miEAE2) 2017 1 200 ~220 500 1.5 5
AR B oue 30-30 173 100% R IEA 1 1] 1.50 £0.21
: 2 150 225/15 49/180 96. 8% AR 1
JegaEl3) 2018 300 1.25 7 4% 0 J“,W( o ] -
1 200 250 40/120 69.6% FEIRRA JIUAHR 2 1]
Ifflaf2E) 2020 1 200 ~250 500 1.5 5 4% 250 ~300 16/16 100% FERRA 1 4 1.33 £0. 16
' R AR 3 451
g5 2020 1 200 ~250 500 0 B 8g/L 280~330 26/1612 99.31% ’ -
PR R © s g
k/astsl16] 2020 1 150 300 1.25 & 4% 300 ~375  64/400 99% % 0.94 £0.02
W7 2021 2 200 500 1.5 & 4% 200,200 24/67 97% X -
Kl 2021 2 200 ~250 500 1.5 & 4% 15;)01163(?/ 19/45 95.6% X 1.19
. . JiiIR BT 98.7% (iBEHTES) 4., . )
£ 18] - H ~ i B -
P8 2021 1 140 ~220 300 KE & 4% ey 139/326 75, 5% (Eh k) AT FELRRAR 3 481
99.09% (IEH) e
Tang 21197 2022 2 150 300 1.25~1.5 /% 4% 2gg~fgg/ 80/110 97.27%(%&1@)%%2?%%1&1& 1.12 £0.34
100.00% ( hfika) " »
W IR AR 2 451k, IR
Fan 25201 2024 1 190.58 +22.04 - 1.5 & 4% 253.49+£28.98 98/362 92% B IR S —d AR 1.06 £0.24

JE# 1 Bk

Ko HBEHE R I 3h kot , BRI 32 H7 4% 5 460 A 5 R B e 48
Sk ALENT 2 )E F K AT A . 29T 2 B A B A
1k RCA-HD HTsEA 3R LE 90% LU L1 L 5T 60% Mg
FRERTT 2B T 2 W I ", 30 Ik At Ak M A R VR B 135 R I, Ca™ "
TR A Y RS A R R S B R AL RCA-HD
R RESE B MY T 11 32 B DR O A B I (5 95. 1% ) o
B B2, A ST S v B i Ik A B B8 A 350 B = (96. 8%
[t 69.6% ,P <0.001) ;B s Pt ABCR B R EEL R .

MIETRUE BN 4% ~30% AR5, 25 4% 5 30% Hikk
FRYTEEFIEAT MLRGE BT , A8 R TR P 2L PO 22 etk A St TG
SIS I U IR T 2 T R (E v B A
WRRER AT I T P FLR 7 A, R 5 3R A5, SO 43 L3 35 7
LR 4% MR ER o MR ER 1 i A o FEE 7 [ I S
ROR K22k . LB R BOR FIRAMERR b Ca®* K, Ca®*
IRV T2 B R AR R i R B L L5 7K L3 B R S KT LI
VOERUBHIR RS, F R Sk AL (ml/h) i
Vi (ml/min) [ 1.2 ~2. 0 1% (4% Hytgmedh) """ o A B
TSR Bl ki 2 3 U 8 N LI S Y 0. 75 ~ 1. 2 3% (4% Hik AR
) Hrh W B A A A, 0 BEA AL A A A R
BEWRAR, 218 5 S BRI R h 4 s IR e L M TR
Bz 4k RCA-HD, ik o HAgk i b i A B2 3 2 Ry 3l ik oty
(9 1/15 ~ 176111 A5 W5 A8 K7 A 5 1552 45 200 ml/h
1 2 v A I T B, R L AN BB

MO AT i S5 1R 1 R i 1 55 Y S

SR W RS X B AR (4 2 ), % 58 RCA % i FH
BB . A O IR T BN, BT AR P UG A P IR
W E i B A K- a1 B 2 AN AR 7 W0 A A
PRELE 48 55 S LU IR0 P A SR S 1) AN BL L 2 AR R A
RF A i A TC 5 32 T, L 5 A i K R A5 B o) 1
Fo Bt 4Bk B RS 1915 4120 (KDIGO ) 45 g 180 K 22 55 1M ik
BHTRE R 1,25 ~ 1,50 mmol/L 1 & 55 BHl . & 55:8 07
TRORT U /IR S AT, A PR A 1.5 mmol/L % 5 3% Ay
W A B R SCS AE f A 1. 25 mmol/L 5 4
BT, BELRIIE 4 h BHTHTC s 1.5 mmol/ L 35§53 M 7,
BTG BERN Ca® 7E 1.0 mmol/L LA E . JR¥ Ca”* A FEAK
P —E R A RESL TSR] . CRRT J397 LA MG 2R
VERR IS Ca’* KP4 R4 0. 25 ~ 0. 35 mmol/L A2 47 | fi b
RCA-HD it oG — il . A P58 R, B0 2 h lEd s CR
115, A 78 5 # ik i) Ca®* 0. 76 + 0. 16 mmol/L A 52 ¥ 75 4%
rgE® .

T f&54 RCA-HD Bt e 41

fAift. RCA-HD R SZBLEUT M AT 78 32k, K64 R KV
A ik 3] 2015 4 KDOQL Il 3 247 5 e ™ B 37 1 i 7 20K

= A BFFE R 200 ~ 300 ml/min [ 3 .500 ml/min 3 87 7
AT KoV k) 1.2 DLESY WA RE Tk 1.4 LR,



* 220 ¢ r_lj\]*’l‘/wp\ 2024 353 E

41 % 3 8] ] Clin Intern Med, March 2024, Vol. 41 ,No. 3

BERNT AR ET, L E B R MBOET Ko B 0HTE
KUV AR (0. 94 +0.02) , 25 155 B AR i 37 3 032 A o I
A o R A I I R 3 AT A T 4R T o i A
{EL AT RE T BRGSO DG A e A R

7N RCA-HD XA RRE R H K IE

KR 555 BT E U B i 2 S 1A 2 ~ 3 min, MUK IR T
BEH JRE TG M3 Ca® " KPR S, 21 < 0.9 mmol/L
M, 5t BB 1 066 0 AR R o 2 2t R T, T
FHIKANES AT 2 IE o f77 1k RCA-HD rf R4S I AR M1 G A KL 32
A WIS RS (L3 2) , R KR 7 0% ~6%
FREE A, T A AN P 21 7 L YA RS B LS AT |
Hb I 5 | 008 G40 B0 L 0 5045 G B R k. AT EW
RCA A5 [EEE B 7 F M, S BOE A EE"™ | (3% 5 R T
i, AT LE ML 1

HEATR DA B PG R Ao I PR O R 0 B i AR AR, 4
Oy TR A 3 SRR AR, HE BT 2 A i €™ R
R TEILE 15 ~20 min 7647 o 2545 T 5 K IR T A HH A
TP B R R A LA A IR P R S O R fﬂﬁﬁ%%ﬁ%
Hh MR PR A — 2 o A S AR PR P A A R R 5 R
RREAIH AR FIK P . i RCA T”FHT‘.JJE/FJ e
iﬂ?ﬂjﬁ&ﬁ%ﬁ%ﬁﬂﬁﬂt%@ﬁ%ﬁ@&#ﬂﬂ%&%&mﬁ#o M
FEIRYTI7 %8, BV W I R B R 700 A5, T )y A O o, B
AT RIS RS, Collart 255" X518 4 H it KUK
1 % K F RCA Pk , Xk 10 S, & BUCE & Hn
Je 5 RO ER AR S A o W 27 T 5 4 5 1 1L 338
BHELE3 ~6 A H N RCA-HD 25 5 5 BLAT7 RIS B
B I IR B R I DR 5 R I K T 4 G A
b UESE T HG IR K0 P 922 4

+ . &£ RCA-HD (B R RKE B

RCA BRAHUEENE F S, s Al Usk A i 38025 A7 5 5 (19 9 i S
I o ATRIFTE AR WP R T A ARSI 2R, AT A 28030 i 4 R
{5 LA BE O T 52 PLT R WBC TG AL AN BT , Mgk e
JEAE 5. 6 mmol/ L I 4 Jid 11 AL J3E di 41K 5 £ — %€ Vi 1Bl P9 ] i 3
PEPIRREEES L EAb 30 RTS8 pH 2 i) Al ek RRE G i
Fﬁé’ﬁki}?o
B2, RCA HAT I 6025 Hr RS BT 58 57 19 016 A5, 1] 46 RCA-
A&*ﬁﬁiﬁﬁ\tc%\ﬁﬁllﬁ@}%%ﬁﬁ(ﬁﬁﬁ,ﬁﬁﬁ?ﬁtﬂmm
W8 ) ML AT S8, Tl AL AT T A0 A AR D B i DR IO
o BT MIRRIRER 8 N HERE TR TY AT IR A K T e ARSI
T4 T L S ST AT 1) 80V PR i B — 2B I

£ % x #t

[1] Kumar R,Bhandari S,Singh SRK,et al. Incidence and outcomes of heparin-
induced thrombocytopenia in solid malignancy : An analysis of the National
Inpatient Sample Database[J]. Brit J Haematol ,2020,189(3) :543-550.

[2] Ho KH,van Hove M, Leng G. Trends in anticoagulant prescribing:a re-
view of local policies in English primary care[ J]. BMC Health Serv
Res,2020,20(1) :279.

(3] E18, 5KuNdE, T %, 5. JRaB M R TEE I 0L BOR7E 1CU 3 M
T AN REAR 5 YR 18 PR YT P B LT ] I R ZE B
Z%id5,2023,51(5) :522-524.

(4] i, LT, TN, 55 MR R L BEXT i S B IER IR r 1%
Tﬁﬁkﬁl‘ﬂ?ci IR RO [T B 24,2022, 17(4) :568-5T1.

[S] 7KJE%, AR, B, 45 TR MIR R HTBETE MUBRCE AT 5 1 ) LA 1)
*%LFT"E’JII f‘ﬂjﬁﬁfﬁﬁ[ﬂv o [ P R A S R Ak, 2021, 22
(3):237-239.

[6] Buturovic-Ponikvar J. Is regional citrate anticoagulation the future of he-
modialysis [ J]. Ther Apher Dial,2016,20(3) :234-239.

[7] Monchi M. Citrate pathophysiology and metabolism[ J]. Transfus Apher
Sei,2017,56 (1) :28-30.

[8] Lim EK,Seow YT,Chen SE,et al. Simple citrate anticoagulation proto-
col for low flux haemodialysis[ J ]. BMC Nephrol ,2018,19(1) :16.

[9] SRASE, 5K, KA1V 43 BOMI IR BR BT BRE AT 45 05 78 A7 VAR 1o 3 I
BTG R IEZ [T ]. EFE!JIII(&{%HG 2016,15(12) :686-690.

L10 AV , BXHIS, 5172 , 6. 1 P03 7 5 25 T AR R 7 58
BTG R[] gk ,2017,16 (7) :474-476 +487.

[ULTRIRAE B9 Tk, 26 T o 0 R B G I 22 3 B 7 A L4
[J]. B 5B AT B oA 4¢ 2k ,2017,26 (4) :323-327.

(12 JARm 5, 2, BRSO, 46 4\@(1??E’J$’W%ﬁ2i'\f (s FLMLRGE AT
TR ESTEER T[] EBRMAR R 887%45,2017,37(6) :904-907.

[I3 AR, X0 X IRIAE , A6, ot O XU, 28 PR BT A A5 BR BT 8 1 VR
BTG IS [J] I R B HE S 2 7, 2018, 18(3) 1141-144,

[ 14 ] EREAR , B8 , ik, 55 AL IE R s AR 5 oy iy BIEe B8 75 o5
i 13 LR A 057 A7 8 2 o (3 O R [0 ] I R O 2
2020,2(6) :449453.

(15w, Begl , T W, A6 I [E] MR R R A 45 P I G AT A 35
E’JI‘A(X)L,T‘ BANETS BI85, 2020 ,20(9 ) :740-744.

[16 )5k 22 A 21 i, S5 SRR R BR DTS B ATIGYT Iy S8 L L
J—Lhmﬁﬂﬂ(&@ﬁ*ﬂﬁﬁm[ J- IR 2021 ,38(1) :34-36.

07 IR/, 2 0, SR gt ) ik BEATAEK 2 X e 188 ik I 38 A7
BERCRIm ARILEE LT ] - 1 A B R 2%, 2021,21(8) :677-680.

LIBTREAE A KURAE , I 4K, 2. ST L R L A ki %
BRI AHEL ). o P B g A i A, 2021 ,22(1) :55-57.

[19]Tang X,Chen D, Zhang L, et al. Application of regional citrate anticoag-
ulation in patients at high n'sk of bleeding during intermittent hemodial-
ysis:a prospective multicenter randomized controlled trial [ J]. J Zhe-
jiang Univ Sci B,2022,23(11) :931-942.

[20]Fan Y,Wu F,Zou M, et al. An individualized regional citrate anticoagu-
lation protocol for hemodialysis: a real-world retrospective study[ J]. Int
Urol Nephrol ,2024,56 (1) :295-302.

[21 ] Kozik-Jaromin J, Nier V, Heemann U, et al. Citrate pharmacokinetics
and calcium levels during high-flux dialysis with regional citrate antico-
agulation[ J ]. Nephrol Dial Transplant,2009,24 (7) :2244-2251.

[22]Lin T,Song L,Huang RW et al. Modified regional cetrate anticoagula-
tion is optimal for hemodialysis in patients at high risk of bleeding: a
prospective randomized study of three anticoagulation strategies [ J].
BMC Nephrol ,2019,20( 1) :472.

[23 JRobert T,Bureau C,Lebourg L, et al. A simple and novel technique for
regional citrate anticoagulation during intermittent hemodialysis may ob-
viate the need for calcium monitoring[ J]. Intensive Care Med,2017 ,43
(12) :1927-1928.

[24 ]Borg R,Ughoma D, Walker DM et al. Evaluating the safety and efficacy of re-
gional citrate compared to systemic heparin as anticoagulation for continuous
renal replacement therapy in critically ill patients:A service evaluation follow-
ing a change in practice[ J].J Intensive Care Soc,2017,18(3) :184-192.

[25 ] National Kidney Foundation. KDOQI clinical practice guideline for he-
modialysis adequacy ;2015 uptodate[ J]. Am J Kidney Dis, 2015, 66
(5) :884-930.

[26 ]Hartmann J,Strobl K, Fichtinger U, et al. In vitro investigations of cit-
rate clearance with different dialysis filters [ J]. Int J Artif Organs,
2012,35(5) :352-359.

[27 ] Gubensek J,Orsag A, Ponikvar R, et al. Calcium mass balance during
citrate hemodialysis: A randomized controlled trial comparing normal
and low Ionized calcium target ranges[ J|. PLoS One,2016,11(12):
€0168593.

[28 ]Zakharchenko M, Leden P,Rulisek J, et al. lonized magnesium and re-
glonal citrate anticoagulation for continuous renal replacement therapy
[J]. Blood Purif,2016,41(1-3) :41-47.

[29]Sik G,Demirbuga A, Annayev A, et al. Regional citrate versus systemic
heparin anticoagulation for continuous renal replacement therapy in crit-
ically ill children[ J]. Int J Artif Organs,2020,43(4) :234-241.

[30]Poh CB, Tan PC, Kam JW, et al. Regional citrate anticoagulation for
continuous renal replacement therapy-a safe and effective low dose pro-
tocol[ J]. Nephrology ( Carlton ) ,2020,25(4) :305-313.

[31]Collart F,Wens R,Dratwa M. Regional anticoagulation with sodium cit-
rate ; chronic utilization in the hemodialysis patient[ J]. Nephrologie,
1993,14(3) :151-154.

[32 ] Gubensek J, Strobl K, Harm S, et al. Influence of citrate concentration
on the activation of blood cells in an in vitro dialysis setup[ J]. PLoS

One,2018,13(6) :e0199204.

( Wk H 191:2022-07-23)
(A3 22 RH)



