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[ Abstract] Objective To explore the advantages and disadvantages of regional citrate anticoagulation
(RCA) mode by comparing to non-anticoagulation mode for continuous renal replacement therapy ( CRRT)
in patients with acute kidney injury ( AKI) at high risk of bleeding. Methods The criterion for inclusion of
patients was stage 3 of AKI selected according to Kidney Disease Improving Global Outcomes guideline. And
those patients had high risk factors of bleeding as well as such as post-major opertion, coagulopathy
( prothrombin time or activated partial thromboplastin time > 1.5 times the normal control, or prothrombin

time > 18 s, activated partial thromboplastin time > 60 s), thrombocytopenia ( < 50 x 10°/L), and
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combined therapy with anticoagulant, antiplatelet or thrombolytic drugs. The CRRT was initiated within 4 h
after randomization. The exclusion criteria was severe liver failure ( serum total bilirubin > 171 pmmol/L).
Continuous venovenous hemodiafiltration mode was employed in both groups, and the filter was changed
routinely every 72 h, unless clotting developed in the extracorporeal circuit. Because the commercial
calcium-free dialysate was not available in the market, this dialysate was prepared by the intensive care unit
(ICU) nurses. Results Thirty two patients were equally divided in those two groups, and most of them
were admitted to ICU after major surgery. There were no significant differences between the groups in data of
blood gas analysis, hepatic/renal/coagulative functions, electrolyte, hemoglobin and platelet count before or
after CRRT. The filter was more durable in RCA mode than that in non-RCA mode determined through
Kaplan-Meier curve analysis (x> =9.707, P=0.002), with the mean time (h) 36.01 (26.61 —45.42)
vs. 22.04 (18.35-25.73). More packed red blood cells and platelet were required in non-RCA mode
than those in RCA mode during CRRT. There was no significant difference in ICU mortality between RCA
mode and non-RCA mode with 7/16 vs. 9/16, P =0.724. Severe blood loss and malignant arrhythmia
events did not occur in both modes. The body temperature, systemic electrolyte, post-filter ionized calcium
levels and the ratio of total to ionized systemic calcium were basically preserved at a target range in RCA
group during CRRT. Conclusions RCA-CRRT is a safe and effective mode for AKI patient with high risk
of bleeding, which can extend the durability of filter, and lower the risk of blood loss. However, the study

failed to show a mortality benefit with the RCA mode, and it could also increase the workload of nurses under
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the current domestic setting.
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Table 1  Characteristics of acute kidney injury patients with high risk of bleeding for continuous renal replacement therapy under the

two different anticoagulation modes

Eizta RCA 4] (n=16) T4l (n=16) /78 PAH
AR 67.0 (59.9~73.5) 68.6 (60.2~77.0) -0.370 0.714
FyE (f],% ) 8 (50.0) 10 (62.5) — 0.722
wEER (6, % ) 8 (50.0) 5 (31.3) — 0.473
2 RUBEIRIE (B, % ) 4 (25.0) 6 (37.5) — 0.704
s RN e (fl,%) 3 (18.8) 2 (12.5) — 1. 000
SRR (B, %) 11 (68.8) 9 (56.3) — 0.716
APACHE TI 25.0 (20.2~29.7) 29.0 (25.6~32.5) ~1.481 0. 149
SOFA 12.3 (11.7 ~12.9) 1.9 (11.3 ~12.5) 1.083 0.288
pro-pH 7.289 (7.254 ~7.323) 7.266 (7.230 ~7.303) 0.952 0.349
pro-HCO,~ ( mmol/L) 17.19 (16.23 ~18.15) 17.67 (16.61 ~18.73) -0.709 0. 484
pro-BE (mmol/L) -6.36 (-7.02~ -5.70) -5.84 ( -6.28~ -5.41) -1.378 0.178
pro-Lac ( mmol/L) 5.45 (2.98 ~7.92) 6.20 (3.83 ~8.57) -0.467 0. 644
pro-tBil ( pmol/L) 25.6 (19.9 ~30.6) 32.1 (20.5~77.7) -1.168 0.243
pro-ALT (U/L) 35.0 (10.0~110.0) 36.0 (18.0 ~146.0) -0.773 0. 440
pro-AST (U/L) 85.0 (29.0~203.0) 49.5 (29.0~58.0) -0.584 0. 559
pro-Cr ( wmol/L) 248.31 (156.86 ~339.77) 280.56 (181.97 ~379.16) -0.511 0.613
pro-Urea ( mmol/L) 5.12 (4.35~5.89) 5.57 (4.66 ~6.47) -0.805 0. 427
pro-PT (s) 20.39 (16.73 ~24.06) 22.86 (16.62~29.11) -0.726 0. 473
pro-APTT (s) 52.41 (46.73 ~58.10) 59.90 (37.82 ~81.98) -0.700 0. 493
pro-Hb (g/dL) 9.1 (8.2~10.2) 8.1 (7.1~11.6) -0.830 0. 407
pro-Plt (10°/L) 94.4 (61.6 ~127.2) 118.9 (76.8 ~161.1) -0.978 0.336
pro-Na (mmol/L) 142.25 (140.43 ~144.07) 143.31 (140.98 ~145.65) -0.765 0. 450
pro-Mg ( mmol/L) 0.917 (0.812 ~1.022) 0.811 (0.728 ~0.894) 1. 690 0. 101
pro-tCa ( mmol/L) 2.037 (1.880 ~2.194) 2.085 (1.946 ~2.224) -0.490 0. 628
post-pH 7.370 (7.349 ~7.390) 7.387 (7.363 ~7.411) -1.136 0. 265
post-HCO; ™ (mmol/L) 20.23 (19.62 ~20.85) 20.66 (19.77 ~21.55) -0.837 0.410
post-BE ( mmol/L) -0.73 ( -1.76 ~0.31) ~0.02 ( -0.86~0.82) -1.133 0. 266
post-Lac (mmol/L) 1.75 (1.30 ~2.80) 2.05 (1.50 ~3.50) -0.416 0.678
post-tBil ( umol/L) 29.9 (23.0~56.9) 53.1 (36.9~85.5) -1.319 0. 187
post-ALT (U/L) 54.0 (10.0~116.0) 42.0 (25.5~283.0) -0.585 0.559
post-AST (U/L) 70.0 (27.5~202.0) 68.0 (35.0~353.0) -0.471 0. 637
post-Cr ( pmol/L) 158.63 (85.38 ~231.87) 156.19 (106.79 ~205.59) 0. 059 0.953
post-Urea (mmol/L) 4.835 (4.105~5.565) 5.068 (4.300 ~5.836) -0.469 0. 642
post-PT (s) 19.32 (15.15~23.49) 21.36 (17.31 ~25.40) -0.747 0.461
post-APTT (s) 49.25 (44.10 ~57.30) 48.35 (44.00 ~60.50) -0.038 0.970
post-Hb (g/dL) 8.33 (7.53~9.12) 7.58 (7.01 ~8.14) 1. 641 0.112
post-Plt (10°/L) 80.19 (47.24 ~113.14) 88.63 (49.96 ~127.30) -0.354 0.726
post-Na ( mmol/L) 141.97 (140.01 ~143.92) 142.20 (140.64 ~143.76) -0.197 0. 845
post-Mg ( mmol/L) 0.797 (0.658 ~0.936) 0.844 (0.728 ~0.960) -0.551 0. 586
post-tCa ( mmol/L) 2.208 (1.943 ~2.474) 2.205 (2.123 ~2.287) 0. 024 0. 981

TE: APACHE Iy tirl o5 i f B PF 3 s SOFA S FF L% B 3£ 363 45 pro 34T CRRT Hy, post 1T CRRT J&; pH Jy Il R 68 ;
HCO, y MR SRR 3 BE N2 MAARGE; Lac IMFLAR; Bil NI B HHELEK; ALT A3 462 ; AST M43 w4t (i; Cr ohmfjl
B Urea WILIRR A ; PT OWEEMFEIEIN ] ; APTT il ALl /) BEMLIE B ) ; Hb Sy MELH A ; Pl b /MR8 Na Siiél; Mg o4
tCa ML G55 IEASIMGEBUIE T SLAEA ¢ K55 (i A5 50 A0 B T AE S 80 36 A9 Mann-Whitney U %5, 3 288088 R R 07 i 3 v 9

Fisher’ s ¥ iM% 1200 X2 H, Y “=-" 8Bn
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Fig1 The comparison of the durability of filter in two groups
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Fig 3 The comparison of the volume with platelet infusion during

continuous renal replacement therapy
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Fig4 The ICU survival comparison between the groups
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Fig 5 The dynamic change of body temperature, systemic electrolyte and post-filter ionized calcium level etc. under regional citrate anticoagulation mode
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