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Effect of Hemofiltration in Adults Undergoing Cardiac Operations with
Cardiopulmonary Bypass
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Department of Clinical Laboratory Science, College of Health Sciences,
Catholic University of Pusan, Busan 609-757, Korea

The use of hemofiltration has been proposed to reduce excessive body fluid and inflammatory mediators produced
during cardiac surgery with cardiopulmonary bypass (CPB) in infants and children. This study was undertaken to
evaluate the efficacy of hemofiltration in adult cardiac surgery using CPB. Twenty adult patients scheduled for elective
cardiac surgery were randomly assigned to control group without hemofiltration (n=10) or hemofilter group with
hemofiltration during CPB (n=10). CBC and serum levels of interleukin-6 (IL-6), D-dimer, endothelin-1 (ET-1), and
cortisol were measured at before the initiation and immediately after the termination of CPB (Pre-CPB and End-CPB,
respectively). Clinical data were assessed at postoperative period. In hemofilter group hematocrit was significantly
higher (30.04%£2.63% vs 23.30%2.71%, P=0.0014) whereas total leukocyte count was lower than in control group (7.71
£1.78X10%mm’ vs 16.01£3.12X10*/mm”, P=0.021) at End-CPB. Increased rate of IL-6 (311.562:97.31% vs 825.45+
102.56%, P=0.012) and D-dimer levels (154.551%:89.04% vs 308.33+157.64%, P=0.026) at End-CPB were significa-
ntly less in hemofilter group than in control group. Postoperative blood transfusion in hemofilter group was low compa-
red with that of control group (741.00%£38.07 ml vs 1,137.50£169.82 ml, P=0.037). There were no significant differe-
nces between two groups in platelet count, ET-1, cortisol, pulmonary index, mechanical ventilation, postoperative blood
loss, ICU-stay and hospitalization. Hemofiltration technique applied in the present study provided partly beneficial effe-

ct in adult cardiac surgery.
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Table 1. Demographic data in study population

. Group
Variable

Control Hemofilter
Sample size (number) 10 10
Gender (male: female) 73 6:4
Age (year) 46.44114.86 51.10+8.71
Body weight (kg) 62.1117.41 61.571+8.93
BSA (m?)? 1.6910.16 1.67+0.21
Perfusion rate (L/min/m?) 2.0%0.2 20102
NT (C)° 31.28+4.85 3045%4.17
ACCT (min)° 78.44124.08 87.10x12.27
TBT (min)* 101.56+31.88 115.20£20.75
He-Vol (mL)* 0 1897.50%794.00

Data were expressed as the mean * standard deviation (SD).

*, P<0.0001 (compared with control group). a, body surface area; b,
nasopharyngeal temperature during operation; ¢, aortic cross-
clamping time; d, total bypass time; e, volume of hemofiltration
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Fig. 1. Combined diagram of cardiopulmonary bypass system
and hemofilter device for cardiac operation. A, arterial blood; AL,
arterial line; HB, hemofiltrated blood; V, venous blood; VL, venous
line.
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Fig. 2. Comparison between control and hemofilter groups in
increased rate of serum interleukin-6 (IL-6) concentration. Incre-
ased rate of IL- 6 at End-CPB was less in hemofilter group than
controle group ("P=0.012 when compared with control roup). Pre-
CPB, before CPB; End-CPB, immediately after the termination of
CPB.
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Table 2. Hematological data in two groups

, Pre-CPB End-CPB
Variable
Control Hemofilter Control Hemofilter
S . 726% 606+  1601% 771+
WBC (<107/mm)"  “y9e" 503 312 178
b 3964+ 3758+ 2330+ 3004+
Het (%) 630 532 271 263"
s a. 18756+ 20640+ 13200+ 11370+
PLTC<107mm’)" 11756 “3692 6623  28.12

Data were expressed as the mean £ SD. %, P=0.0014; ™, P=0.021
(compared with control group). a, total leukocyte count; b, hem-
atocrit; ¢, platelet count.
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Fig. 3. Comparison between control and hemofilter groups in
increased rate of serum D-dimer concentration. Hemofilter group
had lower increased rate of D-dimer level compared with controle
group at the End-CPB ("P=0.026 when compared with control

group).

Table 3. Postoperative clinical data in two groups

. Group
Variable

Control Hemofilter
PI* 404.221148.92 395.301+278.56
24-BL (mL)° 370.08+121.24 407.14£281.20
T-BL (mL)° 833.334326.04 808.06+401.30
Transfusion (mL)* 1137.50%169.82 741.00+£38.07
MV (hr)° 17.43+16.64 16.05x6.73
ICU-stay (hr) 82.71+22.23 84.021+35.82
Hospitalization (day) 20.38+10.99 21.70+5.35

Data were expressed as the mean 4 SD.

, P=0.037 (compared with control group). a, pulmonary index
(PaOz/ FiO,); b, volume of blood loss after 24hr postoperatively;
¢, total volume of postoperative blood loss; d, amount of packed
red cell transfusion; e, mechanical ventilation
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Fig. 4. Comparison between control and hemofilter groups in
increased rate of serum endothelin-1 (ET-1) concentration. There
was no significant difference between two groups.

3. D—dimer H&t8
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5. Cortisol H3l=

ALl £82% cortisold] & Y
d BY 73 S7HE Blov & d"ﬂ% gk k)7t §1
AT (Fig. 5).
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A 2]522 Tumor necrosis factor-o (TNF-q), interleukin-1
(IL-1), IL-6, IL-8, XA 2 o}e}7]| =4} (arachidonate) HAHE,
Ay 2402 53 L I3 WERS Al A
Al HFHF-S =310} (Haeffner-Cavaillon et al., 1989; Kirklin,
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Fig. 5. Comparison between control and hemofilter groups in
increased rate of serum cortisol concentration. There was no signi-
ficant difference between two groups.
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