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BE LR B EEARIATY (CRRT) e A%k Ak SR BIBERG k. #2015 4F 12 A &
2020 4 12 AfEHim4EE /R IR XN R BB B dAE R4 FHA AKIL #2352 CRRT W85 VE W WFIE 0 42, iR 4Pt Jr
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[Abstract] Objective To investigate the safety and efficacy of regional Citrate anticoagulation (RCA) and
systemic unfractionated heparin anticoagulation in continuous renal replacement therapy (CRRT) in patients with acute
kidney injury (AKI) in intensive care unit (ICU). Methods A retrospective research method was used. Patients who
received CRRT due to AKI in the ICU of People's Hospital of Xinjiang Uygur Autonomous Region from December 2015 to
December 2020 were selected as research subjects. According to different anticoagulation methods, patients were divided
into RCA group and systemic heparin sodium anticoagulation group, with 40 cases in each group. The clinical data of
the two groups were collected, including gender, age, acute physiology and chronic health evaluation I (APACHEIT),
primary disease, blood routine, coagulation function, renal and liver function indicators, total hospitalization time, ICU
hospitalization time, filter use time, and 28-day mortality. The differences in the above indicators between the two groups
were compared. The Kaplan-Meier survival curve was drawn, and the 28-day cumulative survival rate of the two groups
was analyzed. Results Blood routine and coagulation function indicators: there were no significant differences in
red blood cell count (RBC), hemoglobin (Hb) content, platelet count (PLT), prothrombin time (PT), activated partial
thromboplastin time (APTT), and international standardized ratio (INR) between the two groups before treatment.
After treatment, RBC and Hb were significantly lower than before treatment, PT and APTT were significantly longer
than before treatment. There were no significant differences in RBC, Hb, PLT, and INR between the two groups after
treatment. However, PT and APTT of the RCA group after treatment were significantly shorter than those of the systemic
heparin sodium anticoagulant group [PT (seconds): 18.46+6.67 vs. 20.11 £1.05, APTT (seconds): 50.31 £10.00 vs.
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60.55 + 12.50, both P < 0.05]. In terms of blood biochemical indicators: there were no significant differences in liver and
kidney function indexes between the two groups before treatment, and the levels of serum creatinine (SCr), blood urea
nitrogen (BUN) and uric acid (UA) in the two groups were significantly reduced after treatment. However, there were no
significant differences in alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin (TBil), SCr,
BUN, UA and bicarbonate root (HCO") between the two groups after treatment. After treatment, the blood lactate acid (Lac)
level of the whole body heparin sodium anticoagulant group was significantly lower than that before treatment, and there
was no significant change in the RCA group. Therefore, the Lac level of the whole-body heparin sodium anticoagulant
group was significantly lower than that of the RCA group after treatment (mmol/L: 1.07 +0.96 vs. 2.86 +2.49, P < 0.05).
There was no significant difference in the total hospitalization time and ICU hospitalization time between the two groups;
The filter use time in the RCA group after treatment was significantly longer than that in the systemic heparin sodium
anticoagulation group (hours: 38.72 £9.28 vs. 21.44 £ 5.62, P < 0.05). Kaplan-Meier survival curve analysis showed that
there was no significant difference in 28-day cumulative mortality between the two groups (Log-Rank test: y > = 1.603,

P =0.498). Conclusion For AKI patients receiving CRRT in ICU, RCA can reduce the impact on coagulation
function, significantly prolong the use time of the filter, and the clinical curative effect is confirmed.
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BEAE SR E B T REA S FAE B T AR
(AN TG 0, % 21 B I AR YT (continuous renal
replacement therapy, CRRT) ¥ ARFEA ] B Bt #4E W
¥9% 5 (intensive care unit, ICU) F g ) 7z W, TG
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A ER G IR T 2121 (Kidney Disease : Improving
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FUiE I B4 B TR PUBE S RCA PIFPLEETT 501
AKI &4 CRRT A I PRACR « (45 % 4x 1k (28 d
AL AR U A A7) VRIS AHOC S
B CALFE AT B DI RE | BE M D AE | 1ML LR (lactic acid,
Lac)) %5, B MG IR AKL B3 0 —Fh A 200 it

EEIRIT TS NIRRT AR P2t S

1 #EREFE
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BEVE RIS

111 AR HE . © FiR>18 % 5 @ Il RN 1 9%
e ;@ £54 KDIGO $5/ Hiry AKLi2IKrbRifE,
HAE 2 WL G HEAE AKIL 5B %7 3% CRRT.
KDIGO #RifE" " Aol AKL 2 S - (D 48 h Py i LT
(serum creatinine, SCr) F#5 =26.5 umol/L ; @7dH
SCr FhEn M FERIME 09 1.5 4% 3 @ R/ gt
[E7E 6 h LA (<05mL kg +h™),
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113 B3 RUERAT S B R B b e, I &
5 BE AR H 2 b1 St (FEIES < XJS2018122002), fit
FIRYT BAGIN I ARAR 38 £ sl R S 0 G )

1.2 W55 4 . ¥ ICU 47 CRRT #Y AKI /& # #2471
BT ARG N RAC 21 Je 4 B AT GNP
241 40 il

1.3 CRRT J ik : & CRRT Y407 FH % 2 v i ik -
F MK LV 75 BT Aot 1 R R X o A3 Iy 2 33
JREFRIKE A 12F XUEE D E KR, BT R N
JRERR K B A ST R A . ILIRE T HLYY A
PRI 40088,
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health evaluation Il ,APACHE I ) & J5U% %% . CRRT &
FrATG B 2T 934X (red blood cell count, RBC).
1MZT4E F (hemoglobin, Hb ). Ml/IMiT4Y (platelet count,
PLT). #E il 2 e & 5 [ 5E 1 B )52 B 1] (prothrombin
time, PT). {4k 30 43 5E I 75 B 8] (activated partial
prothrombin time, APTT ), [EFRFRIEA HAE (international
normalized ratio, INR) J, Lac , FFIIfESE b5 [ INE R F:
ZJif# (alanine aminotransferase, ALT), R RHE A,
fit} (aspartate aminotransferase, AST), B JHZL 2 (total
bilirubin, TBil) J, &1 F (total protein, TP), &
(albumin, ALB), ' ZhfEFEHR [ SCr. 1l IR 32 % (blood
urea nitrogen, BUN), JR& (uric acid, UA) ], Bk iR &
#R (bicarbonate radical, HCO, ™), 1 5% f & BL A e B
8] L ICU fEBEIIR] | 28 d 83 By e (I ]
L5 GeitaE 0y ik ff 1) SPSS 23.0 e it # At 4 B
B, A5 5 IR A0 T SR LU + AR
(x£s) R R K3 s AFFE IES A TR 3
LA A B (0 AL ) =, ok Mann-Whitney
U RS 5 THECRERE A () R, R x° K 56
2221l Kaplan-Meier = A7 2R, S0 #r i 4H 28 d BFUVE
fF3R. P<0.05 MZESAGIHE L.
2 7 R
2.1 PIBE —RBTRR LR (R 1) « LRI
B AR . APACHE THIP43 | JFUR 9 55 — Bk LA
YGRS (3 P>0.05).

2.2 PRYLABFEIGITHT G RBC, Hb, PLT K ¥ il 2
AEFERRAG LR (32 2) « PR4LIAYTHT RBC. Hb, PLT,
PT. APTT. INR [ 22 R B IG5 2 L (3 P>
0.05), fHIAY7 5 RBC. Hb Y8547 R IH W FEAR, 4
B FE B PT. APTT BIAYF R BAEK ;34
J7Ji RCA 41 PT, APTT ¥4 4 BT R A4 B B 40
(¥ P<0.05), Widlif¥7 )5 RBC. Hb, PLT, INR Lt
WERBITGITE X (F P>0.05),

2.3 WALRYTETE B AR FR AR AT LeE (R 3) - 4
[A¥AY 7R AST . ALT. TBiL., TP, ALB. SCr, BUN,
UA . HCO, A= S HIcgeit2#a L (34 P>0.05).
WiZHIAYT G SCr. BUN . UA Y9867 B ¥ B 53 R %
(¥J P<0.05), PIAIRITHI Lac /K- L 22 R Io S
THEE X (P>0.05), & 5 FRMPUEELIRYT S Lac
IKFHEATT T R MG, RCA 4100 228k, Bk
ISP R4 B PR ANPUEEA Lac /K P48 RCA 20 I W &
ik (¥ P<0.05).,

2.4 YL SRR R | ICU AR A 28 d %%
B 2R K Uk A% A B ) b3 (3R 4) - 4 A8 3 A
BEisE]  ICU 3 e st 1] . 28 d R AL R a2 R L5
2R () P>0.05), RCA 4198 %% {5 ] i 7] 4%
4 G R 0P EE 4L A K (P<<0.05). Kaplan-
Meier fH £k M7 s, PRAL RS 28 d BRI
B 2R HGH# 2 X (Log-Rank #2586 : v *=1.603,
P=0.498; & 1),

R1 AEMEFEMA AKI CRRT EBEHN—HRERIE LS

.- BiEC MR AR APACHE 114 SR (1)
- () BrE Ltk (B ,x+s)  Ur,xts) BERRAR RRMERGT PR 20ER G ZaREteEs  Hib
RCA 41 40 23 17 503465 21.0+45 10 16 5 7 2
L BIFEGIEEA 40 26 14 520+73 23.0+4.1 5 23 10 2 0
X2/t 1 0.474 1.099 2.078 1313 2452 1.313 2.003 0.513
P 0.491 0.182 0.753 0.252 0.117 0.252 0.150 0.414

*2 AEMEFEFA AKI #3Z CRRT 2Ei877HI/E RBC. Hb. PLT R EMINEEIEIRAILEE (x +5)

" 1% RBC ( X 10™/L) Hb (g/L) PLT ( X 10°/L)

- (1) JRYTHT R E JRITRT RIT IR JRITHT RIT IR
RCA 41 40 3.13+0.66 276+0.62° 02.40+20.00  82.16+16.03%  159.06+81.00 133.86+84.00
4 G R 40 2.88+0.50 2.68+0.53° 84.63+17.46  79.63+17.40%  145.00+7048 113.36+46.00
i 1.126 0.363 1.098 0.437 0.491 0.627
P 0.267 0.718 0.279 0.664 0.759 0.452

3 %k PT(s) APTT (s) INR

- (f5) JRITHT RITIE JRYTHT RITIE JRIT R BRI
RCA 4 40 18.01+5.50 18.46+6.67 49.70+10.70 50.31410.00 1.54+0.69 2.38+0.17
Eoa=d i LRt 40 18.69+3.14 20.11+1.05% 4733+12.34 60.55+12.50° 1.294+0.36 2.1940.11
t 1.133 2.642 0.834 3.892 1.134 0.882
Pl 0.264 0.009 0.408 0.000 0.263 0.382

" HiRirmr e, 2P<0.05
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K3 AEMEFHEFHA AKI #5 CRRT 2E8FaEMENIEMRAEE (x £5)

3 % AST (U/L) ALT(UL) TBiL (mmol/L ) TP (g/.) ALB(g/L)

- () 3Byl Yo R IR bEvagi) T IRITH TR WITEE AT
RCA 41 40 33.50+1845 25.65+1032 33.50+8.45 30011291 17.96+9.09 2501+13.23 57.40+10.35 53.68+ 8.96 31.83+5.82 29.85+5.72
YRGB 40 287241244 19.02+1421 3543+9.56 31.81+ 8.55 14.60+9.23 17.38+11.69 5427+ 850 55.56+11.32 32.43+6.00 32.63+6.57
ol 0.377 0.996 0.200 0218 1.041 1.503 0918 0.550 0.290 0.329
P 0.708 0325 0.843 0.829 0304 0.141 0.364 0.586 0.774 0.736

A 1%k SCr( pmnl/L) BUN (mmol/L) UA (mmol/L) Lac (mmol/L) HCO, (mmol/L)

- (B EFET TR R Evig] IRITH EvIg AT IR RITH Vg
RCA 4] 40 3404161 264+143% 2120+1147 1583+839% 553+130 269+108"  231+2.05 2.86+2.49 218439  222+34
SUAFEPHIEEA 40 3474170 25441597 216641046 16.60+848°% 529+139 254+110° 173+1.85 1.07+096" 217+33  222+33
¢ fl 0.034 0.040 0.029 0.049 1.562 0.891 0.820 2300 0.980 1.253
Pl 0.973 0.968 0.977 0.952 0.127 0.375 0417 0.025 0.080 0216

- 5T, °P<0.05

R4 FEIEFEBA AKI #5% CRRT £& S ERERE .

ICU {EFzhtiE . 28 d f&H5E E K % 25 ¢ F it iE) bb 38
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A5 o
(WJ)[d,M(Q]‘ QU)M‘LM(QU QU)] %Z(%) lEﬂ(h,Xi%)
RCA 4] 40 14(10,36) 12(3,28) 375 38724928
LB AFRBIEA 40 16(12,37) 13(2,27) 415 21444562
Z/x il 0473 0.242 0.818 8.695
P 0.543 0.230 0.366 0.000
100
80 -
S
s 00
—
H — RCA#L
g or — Sl L
Bk Log-Rank#&45 .
?=1.603
20r X19:().498
1 1 1 1 1 1 J
0 4 8 12 16 20 24 28
AR (d)

E 1 Kaplan-Meier MW A RGBT ERA
AKI #23% CRRT £ 28 d RFRAFR

3 3 R
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LIRS SARIE CRRT WA 52 a7
AKI 248 B DI RE S AR RS2 T By — 2 Im IR 255
fiE, 7& ICU W8 WA . 2 &0% . Egeit, KikE %K
AKI /15 e & 1 3.2% ~ 9.6% , HIRHEHR N 5% ~
20%, 1] ICU AKI 3 MLk 35% ~ 65% .
H#i, CRRT Jf2& ICU AKI B H 8 IR T s
4 AKLRE MU B) ) A ARE I A IR e 2k

IR, CRRT Ll BrE B ey A 25
ICU B 19 1 18 S I PT B8 F O O | A i B 3 - AR 1
R 7, LR M FEAE | 1 sl P i | S e B 1 1)
RERRE RN 1L/ MO AME S 2 R Z 5 1 IR b
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TR L RO L BRI, CRRT o 75 v 2 i 0o 591
FEXRFEE Y LAk, AT R 5 R AR, 5 T4
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(R A S EH T3 i) RS, 2T
Y A2 ML/ INHRBE A 25 16 K 2 i 4 1o 18 0 A, &2k
EELIK 10% ~30% ', RCA VE MIRSMEER 4t
BRI LU R buseny &= B L4, —Sif5eiT
i T RCA FIFREPTEEIRTT A RO S e bk 45
W%, RCA FFFZEBUBEEIGYT I H (XU S ad g 25 77
TSR PRI AR R R 25 5, H RCA (38 g
KDIGO #5715t ifi 7844 RCA fE W72 CRRT B
B E . AU L RCA 52 SR
A TE AKI 232 CRRT £ I RIT R, 4434
P e AR CSE, 253, RCA 4LUERR 4
R ()45 4 Ef T 2 ML BE 2 B i K

FEROI e LI IR N BTN NS N =i R AW ]
e R RS BT, 8 2 W - K iR 4 1l Ca®™*
We BE | fii RCA T CRRT X HLAK 5 1L 2 55 1 52 1)
BN SR TR AP EEIE T CRRT Y& A
10% ~ 50% 1 1 ILAE 2, H I 5 35000 % B8 26 1 18
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R, HR AR B b g 0 iR AR TR
A FFE W, RO IR ) L UE W ] S K R il FH
i, WA FE 2 1 ot XU, v A R i R AR
FE CRRT " (i F AR R B 1T e 2 2 BUss e | AR
TR A 4 RS 0t ) RS, PR e A A
97 3= R v 2 ) I R AR R Ca™ K B ML R T
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