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BE] By HiTHARFHSRILERCAEESER- RO KSR I CVVIDFHANELES
BERH. TR 14 FlEEARARCA i CYVH BT MGG B S LA 2 000 ml/h 5% 3 000 ml/h &
EENRBRA LY AEERSN SYRMEMN EAEREARESRBHRSRSA N TRITHRIETE
4.8, 2h MEFRXMBFEARK M/ BB HARREEFE LML WERTERSEAR., 48 U1
B B EI;HFT CYVHIEIT 34 BIK, BITRT ) 4~36 h, B (16.0£7.5) h;30 IR R E R BB T RIEIT. %
FEEBAR7.1942.75) ml, I A FELERFM 80% ; R EAF A ¥ 14.79£5.98) h, 57 12 h i
B2 0 A% B ko R LR 9 8% 1 AR A B] (PTORIG T AT B4R C(12.241. 2) s H.(14.0£3.3) s), HIE# 3
B iy 5 B A5 B B A % ((2. 46 10. 30) mmol/L H (2. 0710.36) mmol/L, ¥ P<C0.05) ;T 38 8 3 ik o R 11
W75 L4 8 I 75 B R 6] CAPTT) . MBS i ] (T T) & Ca? Mg?* 3B Fi pH £ . 4B BE) W X 8 5
A ARENESERTEFRRESIERT HXHARNMLE HHE HLHFRE.SiE HHERAN
ABBBEFHRLRCAFETURLATERBEE>2 000 ml/h #§ CVVH; # T B4 RCA SHMHEH
HRE B FREHRIE.

(XA M%®, % =EES-BKOEES

The use of simplified regional citrate anticoagulation in continuous veno-venous hemofiltration CHEN
Shan-ying * , WAN Jian-zin, WU Bi-de. * Zhangzhou Affiliated Hospital of Fujian Medical University,
Zhangzhou 363000, Fujian, China
Corresponding author: WAN Jian-zin, Email: wanjz@ 263. net

[ Abstract] Objective To study the safety and effect of simplified regional citrate anticoagulation
(RCA) in continuous veno-venous hemofiltration (CVVH). Methods Fourteen patients were treated with
CVVH using simplified RAC. Simplified anticoagulation protocol included the addition of 4% sodium citrate
into the replacement fluid. The citrate replacement fluid was infused in a speed of 2 000 ml/h or 3 000 ml/h,
and at the same time 10% calcium gluconate and 25% magnesium sulfate were infused postfilter or with
venous pump into peripheral veins. Serum electrolytes, arterial blood gas analysis, coagulation at the
beginning and 4, 8, 12 hours after the treatment were monitored. Patient's general condition was observed
carefully. After treatment, blood volume in the hollow fiber filter was measured. Results Fourteen patients
underwent altogether 34 times of this procedure for a total of 544 hours. Each treatment lasted 4 - 36 hours,
with a mean of (16. 0% 7.5) hours. The filter was not changed for 30 procedures. After treatment, the blood
volume in the filter was higher than 80% of the original volume. The life span of the filter was (14.79+
5.98) hours on the average. Twelve hours after infusing citrate, there was a marked shortening of
prothrombin time (PT, (12.2+1.2) s vs. (14.0% 3.3) sJ, while plasma total calcium was increased
markedly ((2.46=+0.30) mmol/L vs. (2.07+0.36) mmol/L, both P<(0.05). There was no significant
difference in activated partial thromboplastin time (APTT), thrombin time (TT), the concentration of Ca’*
and Mg?*, pH and base excess (BE). In one patient with hypoxemia the treatment was stopped due to the
appearance of serious complications. No hypernatremia or metabolic alkalosis was found during the RCA in
all the patients. No significant bleeding events attributed to RCA occurred. Conclusion The simplified
anticoagulation protocol by adding sodium citrate replacement fluid can be applied safely in replacement
fluid>2 000 ml/h of CVVH without complications of hypernatremia and metabolic alkalosis caused by
sodium citrate anticoagulation.
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W RR EHRENETR BREEZ CBPIA
THRESERERE, THREEL BLIRRE
BRENBEOTAEEARE B —HRETER
BEHBMITE (RCA),HE RCA HEARBER %,
MFERAALE RN ™EIFREFAD R, B ks
KM AZH, REN RCAWFELEERFTRT
HT HTHERTLGEL SN ER B, -2
BELBSTHSGROER., AW, EEEH-BK
BT (CVVHD R GRER D, Xk mT
MERRENEE. VI, A REHAFRT HL
RCA #£ CVVH i A Ml KRR BT o

1 BRSH*

1.1 BFREXNS.HHE2007E4HE2008FE4 8%
BB ER KM R EM T EBCR A& L RCA #17
CVVHH 14 lEaE HFFH 10 8], & 4 4l F#
20~84 % , P (55.64 122,41 ;A AT
3% (ARF)4 il ,MODS 5 #il , i B .0 1 3358 3 #1,
EHFIR AL S (ARDS)1 4, R#AE 1 4 4t
T CVVH 897 34 PR . BB BREHBIGRFARSE
HFRENNEOTHEARTR. ¢ AIBEBRITHER
AMFEEMBETEXSSHEM 2, BEIEAH
E%®. 3P 1 PIEEHEEmE.

1.2 CVVHRBRIFFR:RESEERKGAR
Jik B B0 Bk BB T 8 BKO R B B S B S OB BR
I W& ¥ 200 ml/min, AV600 JE 25 (B ERBTLAH,
BB, mEAMR 115 ml),BM25 5% Accuras JKii
mEESNCEEERARD.

1.3 BB . BERBARESNABRNBR.ARE
ABELK SYEERE . BEBEAYHERAM
SUBMBMEAT) KEFS K, A%HGRAKEA
RN RE <50 kg BB F 150 ml/h,50~65 kg
BB E 170 ml/h,>65 kg BB & 190 ml/h, A B AT
BERAEEN2000ml/h(BRBRY 1,ED
B 3 000 ml/h(B#MBEF 2,% 1. TRIBEAER
BREEABRTMAZENEA . BES 10%4
BB M 25 VAR , IS JE 0 B ol 0 25 R Bk o
FBEERREA . WA 4% E R 170 ml/h i B8
BB TFHREREL

1.4 B RIT B B wHATO B I
mE. mMERME, CREES DM ME. O 0
REMNEREALAE, RELAB L MKFE
A b L 36T B0 3 Bk o e I 0 S I A543 L 8 L
ThRE RER . IEF(Co) . RERABUN), BIr+ &
M 4h NSRS/ BikntmEE 1 K ERERF.

®1 FHELBRIOETERE

B F ¥k & (mmol/L)
b £: 301
Na* Ci- Cat* Mgt HCO; H&®R
EJ1 140.54 107.33 2.00 0.76 0 11.07
B2 141.61 107.33 1.80 0.76  12.60 7.27

1.5 HEFRAE. 5RITHIX . 03Bk Ca®*
WEFSTHEO. 1 mmol/L, BB BCa B AEE
$# 5 0.5 mmol/h; M3 Bk Ca®* ¥ B F K& A9 [H] B
P pHETRE.BABBE) A{EM N, B8 B
Ca* #i A3 & & 0.5 mmol/h, [F] bf #] % R &4
i A R 20 ml/h; B Bk ¥ Ca®* BAR{E 0. 25~
0. 50 mmol/L . 34 ¥7 8 3 Bk 3% Ca’* <C0. 9 mmol/L
HMEE BHRHEBC" M AEERE 0.5 mmol/h,
YT o Py BR R 2K U AR R AR Bk R O A T R R
E(TMP) . # Bk E R BUN.Cr i E 8. InaEs
BE>1%,BUN Bk Z $<0.8 & TMP 1§
B, 5 A\ PR 4 B T BE 30 20 ml /b

1.6 SZiitAb¥E. A SPSS 13. 0 #7413,
HERHAYRLHRELE L)ERR . RAFES
FAIEN ¢ BB, P<0.05 HERBHITER X,

2 % B

2.1 fijfk RCA BB 7314 Bl B & 34T 34 IR
BT 30 AIRBITIBRPRERES SHRELRRE
B PEMEFREFILRT. WITERBERY
KFEBEEBH 80%,F1(97.19£2.75) ml; 34
y7 T[] 4~36 h, EH(16. 0£7.5) h; B ES A H A
4~28 h, V-1 (14. 79£5. 98) h,

2.2 fi4L RCA XM BER R M (R 2): %97
TP B0 i, 12 B K 5 A BT 8 VKR 3R 400~
1 200 ml, 3847 12 h 3hfks & M8 [FAS 6] (PT)EA B
5 (P<0.05)., WAMBRKE &M ERKELBS
¥%E It 7% M5 A [E] (APTT) B A (8] (TT) 4 4 &
AREFB)5BTHERBTRITEREL.

£2 FRCAX 14 # CVVH BEBRITF LIRS
EMIEEREM (s

B [ PT(s) APTT TT(s) FIB(g/L)

WITET  14.043.3(34) 44.8% 8.5(34) 21.8% 0.7(34) 5.042.0(34)
¥WIT4h 13.043.2(34) 47.1£30.3(34)19.11 4.0(34) 5.742.4(34)
WITF8h 12.441.6(33) 44.0415.1(33) 23.3£29.9(33) 5.242.2(33)
97120 12.241.2(31)* 37.4% 8.7(31)13.6% 2.4(31) 5.6+£2.2(31)

Fi 2.788 1.208 1.043 0.434
P 0. 045 0.311 0.377 0. 729

H:RCA: R #I % ML %, CVVH. 3% 5 1 #- ¥ Bk 0 W 28 T,
PT. 8 1 B J5 A (8], APTT . J& /L 8R4 8 1 0% B B 1), TT .
1 B§ ], FIB. 4F 4 2B (9 IR ST RT L8, P<<0. 05: 15 9
3% 5 b RCA 8 # KK
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2.3 4k RCA »f Py o @ 5 B W 46 09 B2 W
(R D WAMBRE SR Ca> 5T X L X
BARERAAMKRE KN LK BBERTH
BEEA(F=6.647,P=0.000), K% S EHET
B. 1 BMKE MR EEE RS mE(Ca K E
0. 21 mmol/L) R it tE R P # M & ik RCA;3 ik
ERTF1I2hEHABSNEBRTELERRA
Fhom, HEME,12h RCa> REHKEIEER.
RCAGBHE—FIF R RALE . BPEMER
BEMAE.

2.4 ik RCAXSHKIMEIRMEN (E 0. AH
BRAEHAER S Cat Mg IREHBEE TR
(# P<0.05),pH{EX 8 % &, BE i E B % ¥
B (P<0.05),

2.5 FFRIE 33 FIKIRA ERIGT; 1 44K & L 4F
BERTANBATERESOEFRBERTET
EiLmgBREaA.

3 #

Evenepoel ZU17E 2002 £ F T TR AEAH
RCA M ZFEH B I A H G R F I 55 4 31 8
R—HEXEENTE NGROAABFHH T,
—MEREENERESBERS T EA BELHFEER
FEBERBRIY , R B E R E R
BH N REERNGRE AR ES AR RE
R —FRBAGRAMAERBEPHELER,
i Palsson #1 Niles!® & Gabutti £ B K E#H
W& <2 000 ml/h, RBF 5 PR FH K /L RCA ¥k
BHRBETA300ml/h, EEERREBRNEE,
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EAMMREEZHERNAERENEREAARES
HBRMNERRAEHBRESRA MY XTHT,X
ARLP IR,

A M B R B R — RO AR o, U IR
B G ME ARE 17. 5~25. 8 mmol/h B, R[F &
EMGEBRANAEEEFERRER BT, AAR
MR 1 e A RR AR A B, (R BR R
BESTEBLAME, B, A RBRAEEK
EREREVEAGRAGEAEE  BEXHTER
ARECH A E SRR Na* Clm R ES A BTG,

SCHRHE 1R SMNME 3R R P R BRI R E 2. 5~
5.0 mmol/L B Al 3% 8] B #F W B v, @i
B ik ST RO 285 19 Ca® KB AT R BB S 215
ERRINFERE Ca* KF<0. 30 mmol /L 7T LA
BRIRFHER R . Kutsogiannis % "fE% 4%
- Bk M % % 47 38 i (CVVHDF) 3 57 B R A
RCA, I EEEH Ca™ ¥ F 230 K, H 83UME
RETF 0. 35 mmol/L. EHRPRAMI RCA #
1 CVVH 397 34 FIR, , B lkom Ca” IREABIZET
e, {B4L 14 )% # Bk Ca®* <0. 35 mmol/L, H#
13 5 ¥k [5] B 4 ) 2 Bk 3 Ca®* <<1.0 mmol/L, #ER
XM R EEE R & T 3825 Il P Rk BR gk
BERK BN D — AP RY, 33 0B P RSReR
¥ 1. 57 mmol/L 1. 83 mmol/L, i 2§ /5 # Ca?*
WeBE P % 0.53 mmol /L, KRN EREME
RETESI RS ERMFRXN BANESEER
FEwHBEEHE LR, Tolwani Z E&H
#-#5 BK L YK 2% 47 (CVVHD) o1 37 f %5 4 RCA, &5k

%3 FILRCAN UHICVVH BRERTEBFARABRERBRBTHEHLH L)

JB45 (mmol /L) pH (&
2.0740.36(34) 7.35%40. 06(34)

BE (mmol /L)
-0.2144.81(34)

B 6 Ca?* (mmol /L)
HRITHET 0.98-0. 26 (34)

Mg?* (mmol/L)
0.9740.17(34)

#RIT4h 0.964-0. 27(34) 2.134:0. 44(34) 0. 9940.14(34) 7.3240.08(34) ~4.9143.40(34)
%IT8h 0.9740. 24(33) 2.33+0, 28(33)° 1. 0040.13(33) 7.3340.06(33) -4.4332.70(33)
B 12h 1.1040. 29(31) 2.46+0. 30(31)" 1. 044:0.15(31) 7.3540.05(31) -3.7412.90(31)
F1i 2.130 6. 647 0.760 1.708 1.073
P 0. 100 0. 000 0.520 0.170 0.100

H:RCA. R#b#I MBIEE CVVH %t 11 BK LB 28 i 5 5 1697 BT L 8 ,* P <C0. 05,°P<C0. 01, 35 B A4 I 4L RCA M B & K I

%4 FLRCAXM 14 HICVVH BERNEF P BBEABR- BT EHEM (z+s)

Ca?* (mmol/L) Mg?* (mmol/L) BE (mmol/L) pH

R B El3 B bk HHR bk k% BRR
%frah 0.9340.27(34) 0.48:0.20(34)* 0,9940,14(34) 0.8140.12(34)* —4.92+3.37(34) —7.3613. 44(34)* 7.32:0.08(34) 7.3240.07(34)
%BIT8h 0.9740.24(33) 0.49+0.18(33)* 1.004£0.13(33) 0.8040.13(33)* —4.43%2.75(33) —7.18%3.56(33)* 7.3340.06(33) 7.32+0.05(33)
57120 11040, 29(31) 0.5840.23(31)* 1,04£0, 15(31) 0.7940.24(31)* —3.7442.87(31) —5.794+3.19(31)* 7. 3540.05(31) 7.3540,05(31)

B :RCA: R M MU . CVVH. 3 S ¥ 8- 10 BK L i 2 5 5 (R 99 30 Bk L 882, P<0. 051 35 5 A b £ I 5 4 RCA OB B Kl
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¥ Ca® B34 0. 25~0. 50 mmol/L, % 61% &N
WELWRIT S h BT AL, FEENSEDL
SEWeSR T AL E AN BRKR CREXEE
ER MEEMERANLRER FEENFLES
2 A (8% 4 0 B B % R 897 (CRRT), 3 H RCA
WMHRESHERKREARA X, BEZARIRAK
KERMGRENT, ENRERSERAEFGRK,
1 Palsson #1 Niles®V % 1§ & 28 £ Bl & v (29.5 &+
17.9) h;Gabutti %73 i 3& 25 1 i & fr 09 o L 3K
H2d4.2h, AAR[BEAFARENFETEREL
¥ EfTHE CVVH, 7 Bt M40, 38 25 {F A A A
;R RN P MGRERERTEME.
TEMENEMGRIENXE. LHENGR
BRERURREEN T Bl THERRKE
I JE M R M X LAY K. Bakker FIBFFTIA
Ky MW Ca® ¥ BE R 1T 4 M0 46 TR AR O JBE 1A (L R
HBHH B EEN GRS RN BTk,
HAFRMRE N TS Ca® ML 537 B4 R 45
AR, ALY 34 BIKP, 5RITRIX LR
P Ca® WX B 7 HIK B Ca IR ET
M3t 0.1 mmol/L, B K EEBTHRES
YE;HATERGLEN 1 HBRESREERX.
H XM RTTEEN CR R B g RIS
REHMmMAE. BPE. AELEXRE REBHRK
Na*MBERENHE RBEEH, X—HRETL
U#e AHERSERRITFEABEREE
¥ F Na" g ERE, RIL R iEf A MBS
MAHBERFEEERE FHHABRRHEAL.
HHGRAMABERR S, TRIE Na" MBEEE
K, 8 0 o B L EE VB P AT 34 41
K E—fl 2 E BB A MAE P
RCA Wi % WH R IE R RS WA BT M E K
BB LRSI AE . EERTEBP ARG T
BUEEARSNE. 455 3AREARS
MmEE, BRERTERR,BMMER, M Morgera
%08 CVVHD R RCA %IT 124 BB E B
12% H B SME, K4 3 FIEBEE LRI .
MGREZE-_NMHEF, REHBES Mg™
%A NI W HLEEST 2, BT X2 81, Monchi
ZUHA R MG RR T L% A Mg™, IR 25 8 Bkom i
A Mg i BB h Mg™ % E 35 F 1. 0 mmol/L,
FHRE LB Mg* ¥E N 0. 755 mmol/L, 5fF
EHEW Port FRABRERX B ERKERBT
RP Mg EMRERTEBPIHRHARE

MmAESRMEEMmAE . BRI N . RCAHATER
BEHEET Mg HRE.
B &
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