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Risk factors of adverse metabolic reactions in patients with liver failure complicated with acute
kidney injury undergoing regional citrate anticoagulation-continuous renal replacement therapy
Liu Jinghe, Du Chunjing, Liu Jingyuan, Li Ang (Department of Critical Care Medicine,
Beijing Ditan Hospital, Capital Medical University, Beijing 100015, China)

Abstract: Objective To investigate the risk factors of adverse metabolic reactions in patients with liver
failure complicated with acute kidney injury (AKI) undergoing regional citrate anticoagulation-continuous
renal replacement therapy (RCA-CRRT). Methods A total of 101 liver failure patients with AKI treated by
RCA-CRRT in Beijing Ditan Hospital, Capital Medical University from January 2015 to December 2020
were collected. Patients were divided into occurrence group and control group according to the occurrence
of acid-base disorder and citrate accumulation during RCA-CRRT (12 h, 24 h, 48 h). The laboratory

DOI: 10.3969/j.issn.1674-7380.2022.03.009
HETE: ALRTITEE B B O I R B 22 R e £ T2 3t B (ZYLX201802)
JEIE# . Z55) Email: liang@cemu.edu.cn




) ) 20224F F14% H3HH

indexes (alanine aminotransferase, total bilirubin, prothrombin time activity, albumin, etc.), related clinical
score (SOFA score, MELD score), citrate dosage and CRRT dose were compared between the two groups.
Logistic regression analysis was used to analyze the risk factors of the disorder and citrate accumulation.
Receiver operator characteristic (ROC) curve was used to evaluate the predictive value of risk factors
on the adverse metabolic reactions. Results The incidence of acid-base disorder were 44.6% (45/101),
47.5% (28/59) and 52.0% (13/25) and the incidence of citrate accumulation were 31.7% (32/101), 38.9%
(23/59) and 52.0% (13/25), respectively, during CRRT lasted for 12 h, 24 h and 48 h. Multivariate Logistic
regression analysis showed that the dosages of citrate (12 h: OR=1.231,95%CI: 1.117~1.335, P << 0.001;
24 h: OR = 1.117, 95%CI: 1.048~1.189, P << 0.001) were independent risk factors of acid-base disorder
with RCA-CRRT lasted for 12 h and 24 h. The dosages of citrate (12 h: OR = 1.694, 95%CI: 1.325~2.165,
P << 0.001; 24 h: OR = 1.149, 95%CI: 1.020~1.294, P = 0.022) and MELD score (12 h: OR = 1.159,
95%CI: 1.057~1.272, P << 0.002; 24 h: OR = 1.805, 95%CI: 1.229~2.651, P=0.003) were independent
risk factors of citrate accumulation with RCA-CRRT lasted for 12 h and 24 h. MELD score (OR = 1.365,
95%CI: 1.013~1.839, P = 0.041) was an independent risk factor of citrate accumulation with RCA-
CRRT lasted for 48 h. The area under the ROC curve of citrate dosage predicting acid-base disturbance
with CRRT 12 h and 24 h were 0.788 and 0.749, respectively. The area under the ROC curve of citrate
dosage predicting citrate accumulation with CRRT 12 h and 24 h were 0.681 and 0.748, respectively. The
area under the ROC curve of MELD score predicting citrate accumulation with CRRT 12 h, 24 h and
48 h were 0.940, 0.954 and 0.849, respectively. Conclusions During RCA-CRRT, the incidence of acid-
base disturbance and citrate accumulation increased with the prolongation of CRRT (CRRT << 48 h). Both
MELD score and citrate dosage can better predict the occurrence of adverse reactions. Patients with high
MELD score and large dosages of citrate should be focused in case of the occurrence of acid-base disorder
and citrate accumulation.

Key words: Liver failure; Acute kidney injury; Regional citrate anticoagulant; Acid base disorder;
Citrate acid accumulation; Risk factors
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AR R ELER R R, DA R AR BRI AL A
BIRB NN T, KBR2MEIFEGHHER
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XU, MRS (12 h: OR = 1.231, 95%CI:

1.117~1.335, P < 0.001; 24 h: OR = 1.117,

95%CI: 1.048~1.189, P < 0.001) ZRCA-CRRT
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1BIT12 hAI24 Wk AEFRBE R AL MM fE R R, L
x4, VIR E (12 h: OR = 1.694, 95%CI:
1.325~2.165, P < 0.001, 24 h: OR = 1.149,
95%CI: 1.020~1.294, P =0.022) FIMELDVE4y
(12 h: OR =1.159, 95%CI: 1.057~1.272, P <
0.002, 24 h: OR = 1.805, 95%CI: 1.229~2.651,
P =0.003) /£RCA-CRRT 12 hfl124 h'k ‘E Mtk
EM T G K 2. MELDYE4> (OR = 1.365,
95%CI: 1.013~1.839, P = 0.041) ;ZRCA-CRRT
48 R AE MR & UM fE G R 2%, RS,

- HEAEME
£ e - ”‘“é:;?’;ii"‘f“ 2.5 ML ) 2 A=MELD#F 4T R BB S & 4 69ROC
4 o REMBBEER A s P L7 NI,
if 40 e RREMEEEE w2, MIEERFH ETNICRRT 12 hf124 hik A= B 2L
o ROCHHZ R S5190.788. 0749, FittifiaH] 5 Hili
ke CRRT 12 hf24 hix iR B ROCHTZL T THIAR 7
T o an H°50.681. 0.748, MELDT/FillICRRT 12 h, 24 hAll
CRRTH [ 48 hR A MR & AL HIROC 28 R THIAR 431 240.940
1 CRRT ARERMELZEE 0954, 0.849. WKE2. K3, F6. £7.
=4 H=BAEH AKI BEHEKLKEEBRBHILA Logistic EYI53
¥ B SE Wald PlH OR1H 95%CI
CRRT 12 hA4#:84 A % 0.208 0.049 17.781 < 0.001 1.231 1.117~1.335
CRRT 24 hAh#: 84 A % 0.111 0.032 12.035 < 0.001 1.117 1.049~1.189
"S5 HRBAH AKI BEELE MWIBERETAR Logistic BN
- B SE Wald y* PlA OR{A 95%CI
CRRT 12 h
PoL T3 0.148 0.047 9.762 0.002 1.159 1.057~1.272
MELD4> 0.527 0.125 17.726 < 0.001 1.694 1.325~2.165
CRRT 24 h
B & 0.139 0.061 5.226 0.022 1.149 1.020~1.294
MELD3%4~ 0.591 0.196 9.066 0.003 1.805 1.229~2.651
CRRT 48 h
MELD3%4 0.311 0.152 4.193 0.041 1.365 1.013~1.839

=6 MHESA SN CRRT 12 h 1 24 h BB ZEELAY ROC BhkS 8

CRRTH ] & RAE A (%) HFRE (%) W& T &R (95%CI)
12h 50 67 98 0.788 (0.682~0.893)
24h 104 64 90 0.749 (0.614~0.884)
#= 7 HIHESE 2 MELD 400 CRRT 12 h, 24 h £ 48 h & £ #iEESETRAY ROC Bk S ¥

CRRTH Jd] & A8 B (%) HFRE (%) WL T@mAR (95%CI)
12h

MR E (g) 50 56 81 0.681 (0.562~0.800)

MELD##4% (%) 28 91 84 0.940 (0.898~0.981)
24h

MG AE (g) 93 83 75 0.748 (0.615~0.881)

MELD#4% (%) 30 96 86 0.954 (0.895~1.000)
48 h

MELD#4%~ (%) 31 69 99 0.849 (0.696~1.000)
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