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= Abstract =
Efficacies of the Modified Ultrafiltration and Peritoneal Dialysis in
Removing Inflammatory Mediators After Pediatric Cardiac Surgery.

Si Chan Sung, M.D.*, Min Ho Jung, M.D.**

Background: Cardiopulmonary bypass induces an acute systemic inflammatory response
mediated by complement activation and cytokine release. This response is likely to cause
capillary leak syndrome and organ dysfunction in infants. Removing harmful cytokines and
complement anaphylatoxins after cardiopulmonary bypass may attenuate this response. This
study was conducted to see if the modified ultrafiltration and postoperative peritoneal dialysis
can reduce plasma inflammatory mediators in pediatric cardiac surgery. Material and
Method: 30 infants (age 1.1 to 12.6 months) who underwent closures of ventricular septal
defect using cardiopulmonary bypass (CPB) were enrolled in this study. These patients were
divided into three groups; 10 patients selected randomly underwent modified ultrafiltration
(Group U), 10 with small body weights (<5 kg) received postoperative peritoneal dialysis
(Group P), and 10 patients did not undergo modified ultrafiltration nor received peritoneal
dialysis (Group C). Serum samples were obtained before and after CPB, and after peritoneal
dialysis. Effluents sample were also obtained after modified ultrafiltration or peritoneal
dialysis. C3a and interleukin-6 (IL-6) were measured by radioimmunoassay and  enzyme-
linked immunosorbent assay respectively. Result: There was no differences in CPB time,
aortic cross-clamping time, and lowest temperature during CPB. The effluents of peritoneal
dialysis contained significant amount of C3a and IL-6, but there was no definitive decrease
of serum concentration of C3a and IL-6. The effluents of modified ultrafiltration had some
amount of C3a and negligible IL-6, and there was no decrease of serum concentration of
these factors. Conclusion: The effluents of peritoneal dialysis contained significant amount of
proinflammatory cytokine, 1L-6 and complement, C3a. However this study failed to elucidate
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the decrease in serum levels of these factors. The modified ultrafiltration also was not able
to reduce the serum levels of C3a or IL-6 in our study as well.

(Korean Thorac Cardiovasc Surg 2001;34:745-53)

. Cardiopulmonary bypass
2. Complement

3. C3a

4. Interleukin-6
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ool Ca, IL-68 F7A317] 93 o2 AAdA 85F
Ag Holg Fsle] A3 ﬁ""“ﬂﬂ A2 A=k
22 Asteroid o] A), Ho)w3 F 302, AHeledE vHA
Ay 27 A, ZRep] Fo A, HeledE Y
MNetss AAT FHY 293 &, Z2ep] 59 3,
A3k vkl T o6A1Zh 4A 7 B9loH, A L
EDTA7} Lo} 9l¥= vacutainer tube®] Fel 7000 pmo® 2

27 AR st ¥ AKserum)s A 80 Coll E3

6’?":’47} AA7E m% welw Q@A o R HAE AW}
"/} UellAis Wy Zolapfon oqad A3 22 U
g sty prollMe A9E3 6417 & 4A ¥
2 Bl ufol(peritoneal effluent)s zhzb 7H& HpHo R
Asllek

o H2] C3a &7%->- Human complement C3a des Arg
[125]]assay system (Amersham Pharmacia Biotech, USA)E o]
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Table 1. Perioperative data of the patients

Variable Group C Group P Group U
) o 2.8t T
Age(months) 7.8149 98 ' 4.3
(p<0.05)

Bod eight(kg 76123 411 1.0 75 1,8
ody weight(kg) o2 (0<0.05) . R
CPB time(min) 98 ' 26 97 + 10 108+ 17
ACC time(imin) 701 22 67 ' 8 76 115
lowest rectal temp.( (') 2761 1.2 267109 269110

CPB, cardiopulmonary bypass; ACC, aortic cross-clamping

Table 2. Serum C3a levels (ng/ml)

Sample

Group C Group P Group U

collection

Pre-bypass 435.1 ' 131.8 487412453 3242 1177

30min after
1158.5 * 148.3 1121.7 * 276.2 1295.3 * 276.6
bypass-on

Bypass-off 1294.1 * 281.1 1129.3 - 291.3 1352.6 ' 213.8

Operation-end 1739.0 * 330.1 1653.6 * 277.4 1734.0 * 295.8

6 hours after
. 579.2 ' 3193 854.6° 201.6 618.0"'217.6
operation

24 hours after

2299 ' 80.4 2548 1 1512 2935 ' 291.8

operation

(p<0.05) 9.8 - 437042 PyollA] t}E 3 fof vl o)
A AES 76123, 4.1 1.0 (p<0.05), 75*181(%& o A]
POl A o i el wls Zokel Hle]egk Al CE P
I, UT Zh7h 98 726, 97 10, 108 * 17302 7t v_L{Ml o]
7b gholar o s At Aj7ke- CF, P, U ZH7 700 22,
678, 76 " 15822 FA] 7z} 7kol| o]z} qldrh Ao
iH] 74 e Alee 2761127, 2677097, 26910 T

Apol7} GLothTable 1). UwollA W3 xojapy] Mo
X*?finlfm HE 24 - 23%004 29313298 Aelelil
T o 2356 0 69.1 mlo| ik Pitell ololA 244 7F A

A HFukedow gk AAE ##2 187.6  73.5 mie] vk

1)
$4 Z Al 3aps glodow HukE o) e oy}
ol o8 A ek

A7) 7FEA "E C3a 2= CF, P, Ut 7h2) 43501 ¢
131.8, 487.4 * 2453, 3242 * 117.7 ngmi°| gl o, 47| 71%
3042 7Zh7F 11585 7 1483, 1121.7*276.2, 12953 * 276.6

ngiml, AH7] 715 B8 A& ZH7h 12040 - 2810, 11293
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Flg. 1. Change of serum C3a levels in Group P
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Fig. 2. Change of serum C3a levels in Group U

12913, 13526 ' 2138 ng/ml, £ £8 A= 7#7# 1739.0 *
3301, 1653.6 * 277.4, 17340 * 295.8 ng/ml, T& 3 62| 7ol &
ZV2k 579.2 < 319.3, 854.6 * 201.6, 618.0 " 217.6 ng/ml, e s
FE 2447 B 47 2299 0804 254.8 1 1512, 2935~
291.8 ng/mi (p>0.05)°] °]Ac} =& oA dE C3at‘ =
F8A HuAF 7B & F g5 WolA & F
A welli= & A Eolsl® shadekadel 74 Al Ao Ao p
W, U] 85 Cav dixad sAstE e ouigls A
o7} gldvh(Table 2, Fig. 1,2).
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Table 3. Serum IL-6 levels {pg/ml)

Sampl
ampe‘ Group C Group P Group U
collection
Pre-bypass 1904113 157165 13.7 1 44
30min afte
Omin after 00206 282+ 366 286+ 13.4
bypass-on
Bypass-off 11951779 1279160.1 805484
, 245.1 1 57.9
Operation-end  155.3 1 73.8 182.8 + 70.4
(p<0.05)
6 hours aft
ours aleT 3151541 1944657 1461 ' 56.6
operation
24 hours aft
ours AT 1941584 222011930 1260518

operation

Table 4. C3a and IL-6 levels of peritoneal dialysates and
ultrafiltrates

peritoneal dialysate

ultrafitrate
6 hrs after op. 24 hrs after op.

C3a(ng/ml) 2714 %1550 163.8 1132 143.7 t 1584

below detecti
IL-6(pg/ml) 232.21 1257 1859+ 1485 . deecuon

level

7bz}, 579.2 * 319.3, 854.6 "201.6 ng/ml, 229.9* 804, 254.8 ©
2 ng/ml o5 tjzgtol] vl whA| oropa Eul FAMo] ¥
T Chel FE55 v E7hs ¢lolti(Table 4, Fig. 1)

3y Zo{nt ozllel C3a 5%

He 2ojiple] ojujelle] C3a ¥5E 1437 1 1584 ngml
2.5 o] WA dF Cha xS W A7t Ak
e Zojypd AFo] dF Cla FEE 27 135262138
ng/ml, 1734.0 * 295.8 ng/ml 0. 93] Z7}sle] M2} Q
Ho)] #F Chas AAsl=vls 24 g948o)a ks &
+ S13ck(Table 4, Fig. 2).

4.

et

HE L6 s

A7) 7 A IL6d] dNsxE CF, P, UT 47
19.0 " 11.3, 1577 6.5, 13.7 * 44 pgml (p>0.05)°]%12™, Als
7] 7VE 308 7hZ 27.7 1 206, 28.2 * 36.6, 28.6 = 13.4 pg/ml,
Algl7] 7V 2843 247 11951779, 127.9 760.1, 80.5
1484 pgmlo ¥ 7lulE A Bgow e FRAE 7
7} 1553 * 73.8, 245.1 7 57.9 (p<0.05), 182.8 7 70.4 pg/ml.2Z A
7 i RO HuAE Rk $e ¥ eAlgtele 47

AAA - Hul s

1)
e EojmMT BT &F of7ixol it 22t
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Fig. 3. Change of serum IL-6 levels in Group P
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Fig. 4. Change of serum IL-6 levels in Group U

131.5.1.54.1, 1944657, 146.1756.6 pg/ml, L&|3 % 24
A7y Fox Z}7; 11941584, 222971930, 12607518
pg/mle 2 vl & 55 AL v TRASEE
Prol Al TF 71 & TEF FAIRY HREAL %
62 74 237} gle RoFvkTable 3, Fig. 3,4).
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=

=3 T %E% Ei‘iib}
% 3 6/ J, 24X 7+ éf IL- 64 ErE oixgo vis] w
A] okol BulEMo] H& L errE F2E dE 57} 8
<& B oFKTable 4, Fig. 3).
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[e]
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&5 AAE NG Bk o]2& 027 Bxlefe] 20 kDo|s}
o AL AAE & glokw g o) 1L-67} 20-30 kD, IL-8
o] 10 kD, TNFa 7} 17-50 kD4 7Fokelsl whz] #xjepe]
zkolell s A|ARHCky R7] oY opuln RS9
conformation®] Zpo]% T3t Aolelyr 3}9tl  Andreasson
e WY Zoypion % ChaFo) gaslgon o
Ho M Cazl AE=dctar gk Wang S92 oY
cyokine E0] W¥ 2ATPPO R AAE oy dF ¥
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