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Abstract: Objective To investigate the changing trend of hemoglobin (Hb) and related influencing factors in patients with liver
failure after artificial liver support system (ALSS) therapy. Methods A total of 106 patients with liver failure who were
hospitalized and received ALSS therapy in our hospital from January to December 2018 were enrolled and analyzed in terms of
clinical data and red blood cell parameters such as Hb, mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH),
mean corpuscular hemoglobin concentration (MCHC) , and red blood cell distribution width-coefficient of variation (RDW-CV). A
one-way repeated-measures analysis of variance was used for comparison of continuous data with repeated measurement between
groups, and the paired ¢-test was used for comparison between two groups. The Kruskal-Wallis H test was used for comparison of
continuous data with skewed distribution between multiple groups, the Mann-Whitney U test was used for further comparison

between two groups. Univariate and multivariate linear regression analyses were used to identify the influencing factors for the
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reduction in Hb after ALSS therapy. Results The 106 patients with liver failure received 606 sessions of ALSS therapy, and Hb

was measured for 402 sessions before and after treatment. There was a significant reduction in Hb after ALSS therapy in the patients
with liver failure (97.49+20.51 g/L vs 109.38+20.22 ¢/L, 1=32.764, P<0.001). Longitudinal observation was further performed for
14 patients with liver failure, and the results showed that the level of Hb was 108.50+21.61 g/L before the last session of ALSS
therapy, with certain recovery compared with the level of Hb (103.14£19.15 ¢/L.) on the second day after ALSS, and there was an
increase in Hb on day 3 (102.57+21.73 g/L.) and day 7 (105.57+22.04 ¢/L.) after surgery. The level of Hb in patients with liver failure
on the second day after ALSS decreased with the increase in the number of ALSS sessions (F=8.996, P<0.001), while MCV and
MCH gradually increased with the increase in the number of ALSS sessions (F'=9.154 and 13.460, P=0.004 and P<0.001), and
RDW-CV first gradually increased and then gradually decreased (F=4.520, P=0.032) ; MCHC showed fluctuations with no clear
trend (F=0.811, P=0.494). The multivariate linear regression analysis showed that the duration of ALSS therapy, the mode of
ALSS therapy, and initial treatment were independent risk factors for the reduction in Hb after ALSS therapy. Conclusion ALSS
therapy can influence the level of peripheral blood Hb in patients with liver failure, and patient blood management should be

strengthened for patients with liver failure who are receiving ALSS therapy.
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Table 1 Clinical and laboratory data before artificial liver

therapy in patients with liver failure
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BMI(kg/m®) 23.54+3.33
M7= (mL) 4 408+552
MELD #-43(43) 25.27+5. 86
TBil(pmol ) 373.2(333.5~464.0)
Alb(g/L) 32. 04+4. 87
ALT(U/L) 323(113 ~ 665)
AST(U/L) 225(111 ~498)
Cr(pmol/L) 66(60 ~ 80)
Amon(pmol/L) 58(44 ~83)
PT(s) 24.4(20.7 ~31.3)
INR 2.20(1.70 ~2.98)
Hb(g/L) 123. 64+21. 34
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Figure 1 Reduction of hemoglobin after different ALSS therapy
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Figure 2 Changes of hemoglobin in patients receiving
ALSS therapy
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Table 2 Red blood cell parameters on the day after 10 artificial liver therapy in 8 patients with liver failure

WL Hb(g/L) RDW-CV(%) MCV (L) MCH (pg) MCHC(g/L.)
L=R/ &Nl 124. 13£17. 27 15.49+2. 48 93.2626. 76 31.69+1. 72 340. 38+17. 25
1% 115.75+18. 03 15.76+2. 61 95.25+8.77 32.05+2.27 337.25+11.32
21K 112. 00£16. 20 17.19+1. 67 97.05+9. 59 32.76+2.58 338.63+17. 11
3 114. 75+20. 89 18.61+1. 81 97.99+10. 80 32.8622.77 336.25+15. 71
4% 106. 38+18. 29 19. 80+3. 24 98.55+10. 93 33.49+3. 24 339.38+13. 53
5K 109. 13£17. 02 20.91+4. 92 99. 1419. 78 33.90+3. 28 342.13+10. 56
61K 102. 50+17. 37 21.3425. 68 100. 51+9. 94 34.09+3. 06 339. 50+13. 24
TR 99. 88+11. 00 21.36+6. 23 101. 3319. 45 34.24+2.70 338. 63+12. 32
8K 98. 63+10. 36 21.23%6.25 101. 59+8. 20 35.0322. 81 345.13+13. 52
9K 97.13x11. 83 20. 88+6. 17 102. 70+6. 40 35.23+2. 42 343. 13+8. 46
107 92.00+10. 94 18.99+4. 87 104. 90+5. 15 35.76+2. 11 341. 00+10. 03
Fi& 8. 996 4.520 9. 154 13. 460 0.811
P <0. 001 0.032 0. 004 <0. 001 0. 494
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Table 3 Analysis of risk factors affecting Hb reduction after artificial liver therapy

B PALR R LR )5 437 EA S AcatE i

= B4 SE BAE {8 P B1H 18 Pl
A 0. 045 0.028 0. 081 1.634 0.103

5 -0. 025 0. 400 -0. 003 -0. 062 0. 950

B -0.014 0. 053 -0.014 -0.269 0.788

{NpiN: -0.078 0. 035 -0.114 -2.246 0. 025 -0. 101 -1.015 0.311
BMI -0.276 0.111 -0.125 -2.477 0.014 -0.015 -0.148 0. 883
M7 -0. 001 0.001 -0. 065 -1.305 0. 193

JF e vy 25 7R -0. 124 0. 967 -0. 006 -0. 128 0. 898

JiF 3208 43 ] 0.787 0. 653 0. 060 1. 205 0.229

JF a2 v A 0. 881 0. 493 0. 089 1.788 0.075 0. 057 ~1.143 0.254
MELD 343 0. 047 0. 064 0. 036 0.723 0.470

JiE K -0.033 0.325 -0. 005 -0.102 0.919

JH 1A R g -0. 198 0.338 -0. 029 -0. 584 0. 560

AN TIHRIT I 0. 009 0. 004 0. 105 2.119 0. 035 0. 189 3.374 0. 001
N T -0. 604 0.289 -0. 104 -2.087 0. 038 -0. 158 -2. 841 0. 005
NTHFREL -0.387 0.119 -0. 161 -3.256 0. 001 -0.047 -0. 825 0.410
HIKATH 3.653 0. 930 0. 193 3.928 <0. 001 0.157 2.768 0. 006
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Hb /K, FLAS [R5 R A R — , B 7E 8 87 7
I % R Hb KT, SRS IS VAT R

WA ASHFSE BB, BR N T A G U H Hb B
[0 7} HAR G5 3 K Hb 7 BZEAR SR H BIKE , HEA
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A5 Hb A #5204 A KR I 5 AR 2R LA
I B R I B B 5 LT AR A 2, F 24 bk I T
YRR i KT AR B LT A0 M 28 5 YR A 2443 2%
K 2 IR ST T TR AR R I 27 7 R
AN, AR Hb 28 £ 3t 7T R 55 1A MG BR i R i A 1
AR IRIEGE AR =2 SR S T S N =R BN
F Hb R BEPK S B AR R K, DRI AR 8 50T 996 7 18] 39
PRI, B N TIFYAYT OB £ B35 Hb W B Wi 11, 4
R L R R A . X T RS 2 TR
S I FURH A e AR AT S 2 T HAYF
— VK T4 I (524327 )mL. BRAh 14 218 Pk 9 4R
F A Y RAEAE AR S, 0 3 IR e B AR 11 R
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7R M SR b, A ISORR A H PR 2 S R 5 7 3
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T NI 51 =R



Mk, % ALARTFRRBEENIEAKTENTLREZmMER

109

gi BTk, N TR YT RIS e i v 28 25 A1 A 1f Hb
K- AR B TR TR 35 Hb 52N [R] 1 A
AT SR 0BG IR i 2 5 e A Hb AKCOE . RS
AR S Hb A RIS 20 2 AR AR s B R T
AR X s iy S0 P 40 A, A SR 1 D E M Hb
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blood management, PBM) , JUJH: X T 75 B 2 WRIG I7 10 B
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EA K S RAMEERSEE T 2 F 4, 5 AF
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