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[Abstract] Objective To explore the effect of sodium citrate anticoagulation in double filtration plasma
exchange (DFPP) treatment in the patients with high bleeding risk. Methods Six patients with active bleed-
ing or potential bleeding risk were selected and received a total of 30 times of DFPP,in which 4% sodium cit-
rate anticoagulation was adopted. 4% sodium citrate was pumped at the arterial end of the extracorporeal cir-
culation,and 10% calcium gluconate was pumped at the venous end;blood gas analysis,electrolytes,coagula-
tion of the extracorporeal circulation pipeline and plasma separator were closely monitored during the treat-
ment. Results Thirty times of DFPP with sodium citrate anticoagulation were successfully completed in 6 ca-
ses,including 5 cases of grade 1 coagulation and 10 cases of grade 2 coagulation. The peripheral blood gas anal-
ysis of the patients before the treatment,at 2 h after treatment and after treatment showed that the blood cal-
cium was within the target value range;at the end of treatment,pH and HCO, were increased slightly com-
pare with before treatment beginning,but there was no manifestation of alkalosis. Conclusion Sodium citrate
anticoagulation can be effectively and safely applied in DFPP of the patients with high bleeding risk. During
the treatment process,it is necessary to closely monitor the changes of blood gas analysis,and correspondingly
adjust the infusion speed of citric acid and calcium agent accordingly to avoid the appearance of ion level disor-
der.
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B ML S IE T P B R 0B R R 4
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W TGS — MY HE R 7 B AT 98 XA T Sl P I B e
I XURS: 75 2 DFPP 357 34 0 FH # % BR 4 bie 35E . 18
A S e bk,
1 ENE5FE
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YEHL 2020 4F 6 H & 2021 4F 7 H A B il Wi 44k
T TEM G R B BL e T 4252 DEPP YT Y 6 (il i 3
RS GE . WARRUE . (DAFEWR =18 %5 () B G sh
P B G i KUR s (3) 45 DFPP &)Y . HEBR A
WE I RE S H R R E T . AR LR
Bt B2 R [ (BYKY 2021155 ], Fr A 3 1 4%
BRHERES.
1.2 7%
1.2.1 DFPP %%

SRS E DR CRRT. H A AL B OP-08W Ifil 3
Oy R (— D L H AR B AL B EC-20W Il 3% B8 43 43
i CME) . 4 A 30 PN e ok s A I i e ok A 57 I
A [ F O DK R A B ko 1 7 K g [l o 2
STAHMIE BR L 28 11 S B DR o B RS L i K E e
TFHE I L M3 43 B 4% i JE L 80 mL/min I ¥ 2 B E
T4 M HIE 5 min, WEIE# J5 FEEA I3 2 3 12
J¥ .5 min JC N 5 P I 3 B2 8 2 120 mL/min,
ML3E A BB 25~30 mL/min, Il 3% A 430 B85 3 JiE <<
I3 A BB BE 10 % ~ 15 % . LAHT & i 3% A B e, &
By B 400~600 ml; & UAb B i 3¢ B b R IR 2
L 5~2. 0 50K R R = (1 — 1R A X R
# (kg) X6.5% IRITHIEN 3 h,
1.2.2 MRk

4 YOI TR AN B W 4R 2R A THLRE 120 mL/h IfiL 3 3
B 120 mL/min, i FH i 2 ¢ 7 4 %0 4 R 85 (10 %0)
HH 15 mL/h, TIREIKE S EHE ML EARE
RN, HRIEDUEERT G Ca™ W BF I 4 4 1% 2 4 J% 7 7
TR A5 ZE A VO MR R R T e R
Ca’" HeJF 0. 20~<C0. 46 mmol/L, & A 3 & 4k 5 R
AR YE WIS Ca’t W EE 0. 46 ~0. 50 mmol/L, ¥ 5
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mL/h; JE#S 5 Ca® " ¥R BE >0, 50 mmol/L, %% A 3 i 1
B 10 mL/h, 7 BE R4S I B 7 R R Ca® IR BE
1.00~1. 35 mmol/L., & A3 & A48 KN Ca’" W )JE
0.90~<C1.00 mmol/L, % A AN 3. 1 mL/h; &
P Ca®" ¥ B <<0. 90 mmol/L., ZE A ¥ 6. 1
mL/h,
1.2.3 REBEAKXENE

FEIRIT b T v 25 U)W 2 i Bk e % 185 B e 1) A2 Ak
HICH S K >>100 mm Hg B{MAAMG 3 H BLEE I
Ryt R ZaE F £ A BT 15 min.2 h B
Mg # 5 Ca® ¥R, HAR{E R 0. 25~0. 35 mmol/L;
TAIT 45 A A BRAER K BT 1M S5 . A i 3 4y 2 AR A
HMIE RS B G SR LTS O L0 Gk I 3 A B g A
I G B I B R SR AR R B AL . T A I A A A
83 BRE I B A T T 2 L L T2 A I S e e A e ™
B I T B T A T2 75 45 i % o 5 4%
1.2.4 #BEZLEBELEK

FERIT IR KR IT S R E H VI ME B A A T
WS EA A LnE; BF 2R R OK . f5R
FEAR K F R EFMGRME R THEAR I, G
JTRTIAIT 2 h IR YT 45 G W 2B 2 0 A0 R I 3 4 A
F6 A5 R R A A Ak, Ca™ MR H AR A 1. 00~ 1. 35
mmol/L,
1.3 %itFam

K H SPSS23. 0 S it # AT 3 Hr . T BTk
s Ton, WEBCRHAZ MM XHEARIES B L, L
P<0.05 NERAGITH#FE X,
2 25 =

6 1 F 3 R 52 B 30 ¥k DFPP /97 . TG R 5
JE>>100 mm Hg siARSME 5 H B0 EE 15 8GR 97 JE 1T
RILEFM A, 1 BB 5 .2 eBEl 10 K. 6
191 55 2 BT A ) R R v A T 4 B 5 50 H i s O
nE., BERIT AP EMEIETER, LOE R
JBRAR e F A 45

1BI7 15 min 2 h BREIIE 285 Ca™" W 43 5 h
(0.3940.04),(0. 3740. 04) mmol/L. GIFHIIAIT
2 h JRITES G Ca® MR EEAE H bR (E S BN L 1R YT 45 3R
Bf pH HCO,  BI/Y7 R F+- 5 (P <<0. 05) , {H o hik 2
R WE 1,

®1 AFERNEANSSFIEREEBREN (L)

i il pH PCO,(mm Hg)  HCO, (mm Hg) BE fi Ca”" (mmol/L) Na™ (mmol/L)
IRITHT 7.397+0.03 36. 8542, 88 23.4941.19 —0.60%1.65 1.1540. 08 139.60+2. 22
I 2 h 7.4140.02 38.5243. 44 25.1841. 67 0.87+1.79 1.0740.05 141. 3642, 27
BT RR 7.4240.03 39.363.36 25.5141.04 1.6741.39 1.0620.05 142.0041. 55
F 39. 31 23.75 42. 47 38.21 36. 96 27.35

P <0.001 <<0. 001 <<0.001 <<0. 001 <<0. 001 <<0.001
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SCRE B 22 A~ 25 BR T 4 4% T BE A 0 A 45 R B 2 &
Ca® " 75 JHF IR JUUIA) 1 2 I3 28 3o = JR R 198 3 AR 38 f%
Ca® " BB £ A% 1 IR T o AT 35 3] R S8 B 11 Jg 8
PUsE . R KR S BT E DEPP A S0 5 11 OC
AR Ca® W R I, AR R IERE
Ca” YR AL T 0. 4 mmol/L B A = 2E B B2 5L, H
Ca’" ¥ FEBAIR  HUBEBOR BLAF AR R UE 875 Ca® IR
R AR TR 0 2 N B R B AR A PR R
I A R ST R : Ca® VR B AE 0. 45 mmol/L
PATT B 5t R DA BAR b 19 B0 BEROR S 3 5 A BT 52 45
R — B 107 A AU I o3 B A L A B I 15 O
MBS 25 AR S 1 A 4% R 4 B 5k 72 DFPP IR 7
AT R

JR M R 4N B EE DFPP 19 %8 4 1k th J2 3R 7
WO ZBTTE R8I 5 SR A 45 R B B B A5 1 2 O H L (HL N ]
ARG R AR A B BT R AR AR I A
FPERR P RE SR RO L T KR I3 R A
A5 TR A 1 5 5 23 AR B O RE K M R B E R A
- A BT 3R T SR AR A R 7 5 B, 3R 4 VR
B ARG LRE R A2 %635 9. 1267 BRIk, T ZE R J7 ™
A% DN AR A Ca® o JEE 5 R 40 G 00 445 3% . 06 A 45 72
P 0 A A R L e A7 U R e e th RS T
HKAFZEEL . APPSR IR GRIT RIS ML Ca® W
AR IE SRR R BARAS IAE . AR L B ST IA
oA A S L YR OB BT 8 O N TR e R i O
JE XXT.5) B H) U 3 J3E 45 T 4 Do A5 R Sk BT B L S A A
T TR ST B SEAT o (EL 5 T A 1R B B4 R 2
TR AS Rk A AR P B KU, T B A v
SN BN T AS AR5 T, 4 00 AR R R B R A LB 120
mL/h 33 B 120 mL/min, F45 R 84 77 it /N, B
IR T MR R B 2 BT SO 1 8 B AR R RS Y
S A T Lo B 25 2R A IE S R IR T O R &
Eoyd o

ABISE /R MR BN DT EE T LA 22 4 A R0 1
T L RURE B85 DFPP 67 A7 i A b R 2 7 4
S AT B B S T A AR AL L DL I R
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