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(FE] BB 50z R HigmepiEt (RCA) IS B IEEAIRYT (CRRT) g &AL DA (1 m]
RElRIN . ik SRAEEE ARG ik . SRS =t ERE S 4o by (ICU) 2020 4E 1 H 1 H=E
10 A 31 HYGAMTTZEIEIT RCA-CRRT B FE MGG, B BB RS &L DA H 0 A O 4l
TR E Mo RGN AR | Stk Pl S e HOR L4 TT (APACHETL ), BAFHAL L 5=
SRR, | O EL P | PR T (A | I TR RS (iCa™" )| Il | IBE | B ) Aif <43 ( pH L BRFR EUR (HCO,))
IR MBSO EE B B O R AR AL, I LB R B A DR W 4L CRRT B LIBITR 24,48, 72h 55
DR R A AN TR s T st e A M S BT A8 A i 25 5%, 45 5R - 40 A 86 il RCA-CRRT [, Hor 12 il
(4 13.95%) KL dew, Hdx 74 1] (Y 86.05% ) A e A DB o 12 Bl BB e A O B O 4 SF- H ek ] Ky
(44.00+16.82) h, L4 2 AR 0 B L S CRRT BT HCAS TG 8 ST BEAS b, B85 /K SF- %8 CRRT A 2 7 &
(mmol/L : 2.48 +0.40 Lt 2.13 +0.35, P<0.05), B CRRT Fi W AR (mmol/L : 0.73£0.20 [t 0.95+0.25, P<
0.05); CRRT R LR 3 & A2 I iCa™ | LB . 04T . pH A . HCO,™ FeAS 22 I TS 122 X WA I TR SE K-
T R A DA B AL B A KO LA T T B A BT 48 h B4 CRRT Bl L T 48112422 5% (mmol/L « 450>
HRH A 2.48£0.33 [ 2.13£0.35, O AR H AN 2.30+£0.22 1 2.15+0.48, %) P<0.05); B4H iCa” . pH {H
HCO;™ £ AR AN 0, i R I B 7K T 1 S B AR A A 5 A7 O A 20 i 4 2 T M B I 3 (R T
AOCH AN AR AN I o JRIT 72 h B AT O ARG H AR K IS & T 0O AR 4 (mmol/L < 2.69 +0.35
kb 2.45+0.23, P<<0.05) ; (LB I iCa™ | ILHE | 10BE | 8P &% pH {H . HCO;™ HUASZE R LS4 L.
51 B3 RCA-CRRT W& B A DA H RER I AR &, IR R 1] B -5 MR & AR A4S | 5 | A5 v fig
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[Abstract] Objective To analyze the possible causes of arrhythmia in patients receiving continuous renal
replacement therapy (CRRT) with regional citrate anticoagulation (RCA). Methods A retrospective cohort study
was conducted. All patients underwent RCA-CRRT treatment from January 1, 2020 to October 31, 2020 in the intensive
care unit (ICU) of Tianjin Third Central Hospital were enrolled. The patients were divided into arrhythmia group and
non-arrhythmia group according to whether arrhythmia occurred. The gender, age, acute physiology and chronic health
evaluation Il (APACHE ) score, catheterization site, underlying diseases, electrocardiogram (ECG), electrolytes [total
calcium, serum free calcium (iCa”"), phosphorus, magnesium, potassium] and blood gas analysis (pH value, HCO;") of
patients in the two groups were recorded. The changes of ECG were observed, the differences in electrolyte and blood gas
analysis indexes between the two groups of patients at different time points (before CRRT, 24, 48, 72 hours after CRRT,
and when arrhythmia occurred) were compared. Results A total of 86 RCA-CRRT patients were enrolled, of which
12 cases (13.95%) had arrhythmia, and the remaining 74 cases (86.05%) had no arrhythmia. The average time for the
occurrence of arrthythmia in the 12 patients was (44.00 & 16.82) hours. There was no significant ST-segment change in
the ECG when the arrhythmia occurred compared with that before CRRT, the total calcium level was significantly higher
than that before CRRT (mmol/L: 2.48 +0.40 vs. 2.13+0.35, P < 0.05), the blood magnesium level was significantly
lower than that before CRRT (mmol/L: 0.73 £0.20 vs. 0.95+0.25, P < 0.05). There was no significant difference in
iCa”", blood phosphorus, blood potassium, pH value and HCO;™ between before CRRT and when arthythmia occurred. Over
time, the total calcium levels in the two groups increased, and there was a statistical difference between the 48 hours after
CRRT and before CRRT (mmol/L: 2.48 +0.33 vs. 2.13+0.35 in the arrthythmia group, and 2.30+0.22 vs. 2.154+0.48
in non-arrhythmia group, both P < 0.05). The linear change trend of iCa’*, pH value and HCO;” was not obvious in the
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two groups. The blood phosphorus and blood magnesium levels in the two groups decreased. The blood potassium in the
arrhythmia group decreased, however, the blood potassium level in non-arrhythmia group did not change significantly.
The total calcium level in the arrhythmia group was significantly higher than that in the non-arrhythmia group at 72 hours
after CRRT (mmol/L: 2.69 £ 0.35 vs. 2.45+0.23, P < 0.05); however, there was no significant difference in serum iCa™,
phosphorus, magnesium, potassium, pH value and HCO;™ between the two groups. Conclusion Patients receiving
RCA-CRRT were less likely to develop arrhythmia, the causes may be related to the accumulation of citric acid and
electrolyte disturbances such as calcium, phosphorus, and magnesium.
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JRy T3 ) 5% FR BT 85E (regional citrate anticoagulation, RCA)
WAL E A SR B IR CIETT (continuous renal replacement
therapy, CRRT) BY—Ffr& FH U7, LAV /A0 i 50 8 3 0l A XL
W K NG IE RS A (A H AR RCA-CRRT
SN OH R R S IR ARG . B
LI HTARBE RCA-CRRT i i v B 5 DA G A A LR AR 0
Lo mTRENR PR, LA A IS 1 Bl T B AR A
1 #ZREFE
L1 WFSEXS G R B BA B I ST T 1% 0 e e B
W% B3 (intensive care unit, ICU)20204E 1 A 1 HZE 10 A
31 HISGAMTE 1T RCA-CRRT A9 B E1EAHFTE 4
LL1  YARRHE: D RCA-CRRT ] =72 h; @ 4Eih =16 % .
112 HEBRERE : CRRT JFARRTRIFA/E O R &

113 IR AW G BT bRE , IR A R 2
TR PR B 2x B A AL IE (R AL 5 < 2021-02-10), 4 S8 5 R I
R 2445 25 8 s m B S TR

12 WA H B AR RCA-CRRT RS BIRLE 5 & A0
R ERGBE N R EHM IO ERR A,

1.3 Gt - AR E — e L BORE, AR AR L 2
P e S AR HRIR T2 T (acute physiology and chronic
health evaluation Il , APACHE II ), B & & 47 , B 4Ll L
BORAR R DR H AL E RCA-CRRT JF i i L2 3R 7
24,4872 b HL L HRUARJST (RS | LI I 94 (iCa™ ), I
B B L ILER ) A A CpH A BRIR 20 (HCO, ) ) 45
B, VLR DR B R AR ] ST, O AR R AR R Y
N N I I T AN O 11780011 N 1112 DN 11 R W2 i
(pH A . HCOy ) KRy 25 5%

1.4 ZiitepJrik i SPSS 19.0 it d ki ks, 4%
B IR A S 5 DIRL £ brifEs (x+5) 3R, R

¢ K36 K BRI R T 22530 5 43 28 i IR A 43 b 3RO
FH x K. P<0.05 HESAGTEE L.

2 # R

21 EEERACHREPHBRE —BIENGE D A
86 B, TC R R A 74 0], AR A 12 ], PR
YRR AFHS . APACHE T 143, B4 RAT | s 4 il S — M e
B S S G S (3 P>0.05), BEHT T ek
i, LA AT b

22 OHUEL AW BF O R AR 13.95% (12 f),
IR g0 Gy B sh (G780 4 491, O = $88h (B ) 1 4, 4 &
D PEA W E (55 5 141, 000 % s A i e e (= 5) 2 i,
JEFEE B0 sh il o (FH) 16, QT MM E K 3 fil, 5
CRRT BT L0 v B JE I 2 ST B84k, % B R 2 0 LBk i
FFE.

2.3 MR (3 2) ¢ Bl R)AE G P4 RATS 2K OF 2 % B T
B BT BRI JAYT 48 h . 72 h 5 CRRT Hif
oA 22 A Giit= s L (1) P<0.05) 5 To.CO A 4 4
LR EAR AL, A7 O O 2H I A0 S T W AR 3, (HL R 2
]2 TG H 5 X (3 P>0.05) ; PIZH LB K T34 2 75
FAR a3, JAYT 72 h % CRRT Hi A WLFEAE (34 P<0.05) ; 7
4 iCa” KPR ZLEMAEL, U DR H AIRYT)E 72 h B
T CRRT #if (P<0.05).

2.4 IMASHT (R 2) DI E AR pH AR ] 2E K
JeH 8424k, HCO,” AYT 72 h % CRRT B B I+ & (P<
0.05) 5 JoLo AL H 4HIA YT 48 h pH A HCO,” 10 i i T
CRRT Hi (34 P<0.05). PZHAIRFEIR ] & pH {E . HCO,™ H
BEFHTHEITFE L (3 P>0.05),

2.5 AOEREHELRACHR IS CRRT A HLf BT I
SOHT A (32 3) « A DR B AR R AR ORI H T

x1 BREEREELREWA RCA-CRRT £E—RARILLE

xy FER ()
a5 g 0 AR

(W%ﬁ Ak (% ,xxs) (5, xxs) FkE Ik Ik Bl MODS  BEERIE

P [ B1(%))

2% gl CPR JeHE
hEE OEEL O ARF A

BOBERHA 120 7

5 595041744 27.00+£5.17 12(100 ) 0(0

) 5(41.67) 4(33.33) 2(16.67) 0(0 ) 0(0 ) 0(0 ) 1(833)

TOLHEREH 74 41 33 5859+14.76 27.29+4.81 70( 9459) 4(5.41) 26(35.14)21(28.38) 8(10.81) 4(541) 3(4.05) 1(1.35) 11(14.86)

XAl 0360 0.192 -0.196 0.680
PAH 0.850 0.850 0.850 0.410

0.191 0.123 0.345 0.680 0.504 0.164 0.367
0.660 0.730 0.560 0.410 0.480 0.690 0.550

11 : RCA-CRRT W R IR HTEE - eSS IERIAYT . APACHE 1T K 2Pk 312 518 P HERATESS 1T, MODS £ 28 DI RE 6%

ZEAHE, CPR Ol 95
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®2 EEREVEXRERA RCA-CRRT BE A E R E R RFERMMSSIEIRER (x £5 )

1 ] %L S iCa” ik Ik iRz HiE HCO,
. () (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) ¢ (mmol/L)
A OHEREA CRRT | 12 2.13£0.35 1.07+£0.20 0.99+0.43 0.95+0.25 4.45+0.96 7.39+0.06 22.63+£1.61
VYT 24 h 12 2.19£0.20 1.08 £0.07 0.97+0.31 0.87+0.23 4.15+0.47 7.41+£0.04 21.92+£1.02
JAJT 48 h 12 2.48+0.33% 1.12£0.05 0.79+0.26 0.67+020%  4.10+0.52 7.43+0.09 2325+1.99
JAIT 72 h 12 2.60+0.35% 1.09 +£0.05 0.65+0.22% 0.60+0.17%  4.07+0.50 7.434+0.07 2497+1.90%
TR FAL CRRT | 74 2151048 1.0440.21 1.20+0.61 0.92+0.23 4294074  739£0.07 22.87+2.21
VYT 24 h 74 2.26+0.27 1.09 £0.08 1.09+0.45 0.85+0.21 4.14+0.33 7.41£0.04 22.14+1.34%
JAJT 48 h 74 2.30+022% 1.08 £0.13 0.95+0.37% 0.75+0.19*  4.17+0.46 7.43+0.08% 23.88+220%
JRIT 72 h 74 2.45+0.23 ab 1.10+0.06* 0.77+0.29% 0.68+0.18* 4.08+041* 7.43+0.07* 23.81+2.17%

¥ : RCA-CRRT N JRif M Bt - 1 Se vk B IERMRIAYT , iCa™ ATFES 4S5, HCOy NRRFRZUR ; 544 CRRT FikLsR, “P<0.05 ; 540
Hek s R AR, PP<0.05

% 3 12 5l RCA-CRRT E2&E %4 O #AERBMERINMS S HIEtRS CRRT BiRIEEER (x +5 )

‘ %k e iCa®" iR Jiiik=3 JiiREi HCO;
i [ pH {4
() (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
CRRT R 12 2134035 1.07£0.20 0.99+0.43 0.95+0.25 4.45+0.96 7.39+0.06 22.63+1.61
DA AR 12 2.48+0.40 1.09+0.08 0.87+0.35 0.73+0.20 4.17+0.51 7.44+0.07 22.99+1.67
o1y 2.284 0.375 -0.737 -2.390 -0.894 1.823 0.548
P 0.030 0.710 0.470 0.030 0.380 0.080 0.590

1 : RCA-CRRT Jy JR MR HURE - MRV E B R RIGTT | iCa™ JAWFEIES , HCOS M ARIR SR

i) 7 (44.00+16.82)h. 5 CRRT F HL &, O A e 8 & Az i
G T I BE W] R B AIG (3 P<0.05), iCa™ | LB | 1Ml
B pH {H . HCO;™ L2 S G243 L (3 P>0.05),
3 it it

TETC AR P BEAS 1 CRRT B4, i ] RCA 1E R
FRERF R PR O L E ARG & IFA TR AR R
£ 5 1 RCA T CRRT T2 i sns 7 bl
H IR RCA S H A3, 47 AR I & AE 1 & A= 7R B 1
% HIR O A AN R

FLFE 1990 4, Charney 1 Salmond /4245 T 2 ] RCA-
CRRT Ji B ORI 0 (83 AR ER 38 A O R A5 A D
DA E 5 RCA PECWIRES MAE A 5. 2018 4F, Wu 457 4]
AT A M SR E RCA-CRRT 5 A rp PR e 45 37 2
B QT [ AE K (05 & 2k it il . AR IT.O R
[ 5% 1 N 13.95% , 95 B O 28 R RAL 5 BB L B
W i R R R E TR QT R K45, BIIAYT i
Jei DL PEL G A S ST BEAE Ak R it 4 S5, AR BETA A 2 LBk
IS i B S TR, T RN TR A

MM R R R AR P S, RE T R o A PN 2 TR =2 b, OF
OIATAESEA AR R o A P K 22 B0 S A e
P, AL 25 4 AR A 2 JFE I LB B S R i L. Th R
LR A R 1T = IRIR / = R RGO R R T T B4
J X TR R i TR G ER b 32 AR A
AT A MR R AR I 2 1, 1T 6 2 VR A 188 D b Ak 1 5 LA XL
Brt1O0s MR AR I I 4 BUMTRR R 5 A, AT S i
ZAN, KBS, LV TR, CA SCHRIR S M iR 25 LY
fak R — T N CRRT BIRFF IS T MR
T R K 359% ~ 50% |, R4 BRI IR E A AR ER , 7™

TP RERERT AOTE B R, MO 15 R SR P AR 2 50% , X 30k
I RE0 R WA o) R eI IRE A T — LRI
IR BT R AN 20% 1. MR & AT 5 1
FRIPERR T 8, F P i L LR I F RS B B K LA L
T oA T ) B 8 A A B T TRTBR X R
FRE RS IEEAR A L (H 5 ST BEAR ™ 8 . RCA AW
FEXF iCa™ FLEES KA AL, AR e L EL A, 70T 24 h I L
(BB 5N, B HL B T 2.5, W RIATF MR 25 R, HX
SeSL U6 = SO BE IO AT R ] R R B B, e
PRSI MR S LIS W — 52 2R Il PR )
B, AR 4 8 B ) S 2 A BT S8 4 Pl O A
VIR R S TR TR TR A L R, (FL S KT (e Rr
FEE B R AF A — AR B MR IR & B, AT RE 5D AR
ARG, AN, FLA RS H 2 RCA A— A URUREIR
KRR P B T A2 A 4 S BUIRES | (RBE AR A >
PG 3R AE RCA B VAR 2 R AR I A XL
Wo 4 RCA-CRRT HR] 45451 2 38 8 5k B e P BB & 2 0
AR . CRRT WAL AYE5 72 il B S8 iCa™ AY P [
i, MK iCa™ FTRERE MG AL, T2 QT MIHAER | fil & 0o 2R
T AR R R A RIS TG A AR g, fEOR
M5E iCa™ WA MITESE

ABRAE LA A AL -5 16K Hf A [R] , Bt e MR R S
JAE R BAR . AW PIZH B M5 K T B v 228
KB BRI 3, (H R BT 2EL ] L4522 R TR Gt 24 7 X, AT
REDH RO R B R AR — R RS, e, A B
PV 390 35 5 B ) BT I A QIR A T M

AR T ILRE 7T 52000 125 38 65% 1Y CRRT 3%, X HUk TR
97 790 o AN AT B AR o P Bl L S 2 R
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