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ABSTRACT Objective: To investigate the effects of different ultrafiltration methods on cardiopulmonary function, complement and
inflammatory mediators in patients after cardiopulmonary bypass (CPB) valve replacement. Methods: 130 patients who were received
CPB valve replacement in Ruikang Hospital affiliated to Guangxi University of Traditional Chinese Medicine from January 2018 to June
2022 were selected. They were randomly divided into conventional ultrafiltration group (n=31), modified ultrafiltration group (n=34), ze-
ro balance ultrafiltration group (n=32) and combined group (modified ultrafiltration combined with zero balance ultrafiltration) (n=33)
according to the random number table method. The cardiac output (CO), cardiac index (CI), oxygenation index (OI), respiratory index
(RI) and pulmonary static compliance (Cstat) of patients in each group before ultrafiltration (T1), immediately after ultrafiltration (T2), 2 h
after ultrafiltration (T3), 6 h after ultrafiltration (T4) were observed. The levels of serum tumor necrosis factor-a (TNF-a), interleukin-6
(IL-6), complement 3a (C3a) and complement 5a (C5a) were compared in each group at different time points. Results: The CO and CI
levels in the combined group at T2, T3 and T4 time points were higher than those in the other three groups (P<0.05). The RI level in the
combined group at T2, T3 and T4 time points was lower than that in the other three groups, and the OI and Cstat levels were higher than
those in the other three groups (P<0.05). The IL-6, C3a and C5a levels in the combined group at T2, T3 and T4 time points were lower
than those in the other three groups, and TNF-« level was lower than that in the conventional ultrafiltration group and modified ultrafil-
tration group (P<0.05). Conclusion: Compared with conventional ultrafiltration, modified ultrafiltration and zero balance ultrafiltration,
the modified ultrafiltration combined with zero balance ultrafiltration has less effect on cardiopulmonary function of patients after CPB
valve replacement, and the level of inflammatory mediators and complements increased slightly after operation, so the filtering effect is
obvious, and it is more suitable for CPB valve replacement.
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Table I Comparison of CO and CI at different time points of patients in each group (x s)

Groups Time CO(L/min) CI[L/( min-m?)]
Conventional ultrafiltration group(n=31) T1 2.82+ 0.11 3.52+ 0.13
T2 2.12+ 0.18%* 2.71% 0.22*
T3 2.16% 0.16* 2.73% 0.20%
T4 2.15+ 0.21* 2.76+ 0.25%
Modified ultrafiltration group(n=34) T1 2.80% 0.12 3.51+ 0.14
T2 2.51% 0.19%* 3.22+ 0.21*
T3 2.63+ 0.18** 3.33% 0.20*
T4 2.66x 0.22%* 3.35% 0.23*
Zero balance ultrafiltration group(n=32) T1 2.83% 0.12 3.53+ 0.15
T2 2.39+ 0.19** 3.02+ 0.22*
T3 246+ 0.21%* 3.01% 0.25*
T4 2.52+ 0.15"* 3.12% 0.17*
Combined group(n=33) Tl 2.82+ 0.13 3.50+ 0.15
T2 2.74+ 0.18%* 343+ 0.21%*
T3 277 0.17%* 3.47+ 0.19%*
T4 2.79+ 0.18%* 3.49+ 0.23%*

Overall analysis (ball test HF coefficient)
Inter-group dimension(F,P)
Time dimension(F,P)

Interaction(F,P)

0.9195 0.9347

315.469, 0.000 379.778, 0.000
266.011, 0.000 246.909, 0.000

43.873, 0.000 45.698, 0.000

Note: Compare with T1 time point of the same group, *P<0.05. Compared with conventional ultrafiltration group, *P<0.05. Compared with modified

ultrafiltration group, °P<0.05. Compared with zero balance ultrafiltration group, °P<0.05.
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Table 2 Comparison of the levels of RI, OI and Cstat of patients in different groups at different time points(x+ s )

Groups Time RI OI( mmHg) Cstat(mL/cmH,0 )
Conventional ultrafiltration group(n=31) T1 0.37¢ 0.04 415.28%+ 92.29 48.29+ 8.92
T2 1.42+ 0.05%* 227.29+ 72.92% 26.02+ 6.12%*
T3 1.26x 0.09* 245.92+ 88.21* 27.92+ 6.19*
T4 1.04+ 0.08* 292.32+ 87.29* 3427+ 7.14*
Modified ultrafiltration group(n=34) T1 0.38+ 0.05 412.02+ 91.78 48.72+ 8.88
T2 1.04+ 0.07** 278.76 87.21** 35.03+ 7.23**
T3 0.86x 0.09** 302.72+ 88.29** 39.22+ 6.02%*
T4 0.81% 0.06** 317.27+ 92.28** 41.62+ 8.20**
Zero balance ultrafiltration group(n=32) T1 0.37+ 0.05 417.29%+ 89.20 47.67 8.94
T2 1.28+ 0.12%* 265.27+ 78.27* 30.02+ 7.89*
T3 1.07+ 0.09** 278.29% 77.29** 32.92+ 7.92%*
T4 0.92+ 0.08** 293.26% 86.29* 34.27+ 8.02%*
Combined group(n=33) T1 0.36x 0.05 414.78+ 91.72 47.62+ 8.92
T2 0.89+ 0.12:* 292.53+ 87.28%c* 39.34% 6.92:*
T3 0.81% 0.09%* 319.24+ 78.29%* 42.54+ 7.87%*
T4 0.67+ 0.07%* 332.44+ 89.29%* 45.45+ 8.20%*

Overall analysis (ball test HF coefficient)

0.8672

0.9975

0.9978

Inter-group dimension(F,P)
Time dimension(F,P)

Interaction(F,P)

951.336, 0.000
5,036.041, 0.000

124.011, 0.000

12.818, 0.000 85.439, 0.000

159.648, 0.000 199.418, 0.000

2.183,0.027 11.051, 0.000

Note: Compare with T1 time point of the same group, *P<0.05. Compared with conventional ultrafiltration group, *P<0.05. Compared with modified

ultrafiltration group, °P<0.05. Compared with zero balance ultrafiltration group, ¢P<0.05.
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Table 3 Comparison of the levels of serum TNF-q, IL-6 and complement of patients in different groups at different time point(xt s)

Groups Time TNF-a(ng/L) IL-6(ng/L) C3a( ug/L) C5a( ng/L)

Conventional ultrafiltration group(n=31) T1 7.39% 1.34 529+ 1.21 268.29+ 77.83 256.39+ 67.49
T2 38.39+ 12.92* 33.02+ 10.28* 478.63+ 93.47* 463.32+ 94.38*
T3 36.94+ 11.25* 38.21+ 10.27* 487.48+ 94.37* 481.29+ 98.39*
T4 23.63+ 8.25% 25.29+ 9.25% 421.03+ 82.84* 438.25+ 87.49*

Modified ultrafiltration group(n=34) T1 7.36% 1.42 527+ 1.24 268.02+ 75.36 255.25% 66.42

T2 2529+ 8.25%* 23.32+ 9.27** 423.48+ 91.73** 412.02+ 86.39**
T3 21.28% 7.72% 22.34% 9.17** 434.13% 94.73* 428.32+ 78.41%*
T4 20.82+ 6.24** 21.54+ 8.12%* 378.39+ 82.74** 367.29% 72.94*

Zero balance ultrafiltration group(n=32) T1 7.42+ 1.34 528+ 1.28 266.32+ 76.37 255.19% 65.26
T2 18.29+ 6.28** 15.34+ 4.29%* 332.82+ 92.74®*  318.03% 76.29**
T3 15.28+ 5.21%* 13.64+ 3.19%* 343.29+ 91.37™*  339.92+ 77.29%*
T4 12.82+ 4.28** 11.12+ 3.08** 297.92+ 74.38%*  308.20% 68.20%*

Combined group(n=33) T1 7.38+ 1.32 531+ 1.25 267.29+ 75.49 258.16% 65.27

T2 16.12+ 6.27"* 11.34+ 4.26%* 308.90+ 82.92%*  301.34+ 81.29%*
T3 15.65+ 5.19%* 9.64+ 3.16%* 291.24+ 80.39™*  317.23% 77.29%*
T4 11.64+ 5.31"* 8.12+ 2.89%c* 288.43+ 78.39%*  282.12+ 62.72:%*

Overall analysis (ball test HF coefficient) 0.8281 0.8341 1.0016 0.9781

Inter-group dimension(F,P) 238.638, 0.000

Time dimension(F,P) 352.161, 0.000

Interaction(F,P) 37.729, 0.000

371.014, 0.000
389.162, 0.000

55.388, 0.000

119.155, 0.000
122.973, 0.000

15.228, 0.000

110.132, 0.000
177.404, 0.000

17.609, 0.000

Note: Compare with T1 time point of the same group, *P<0.05. Compared with conventional ultrafiltration group, *P<0.05. Compared with modified

ultrafiltration group, ®P<0.05. Compared with zero balance ultrafiltration group, ¢P<0.05.
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