AAIAE 3R] Al1LE A 251992

ote] X454 Yool Ty

Algcieta o # g LotgtmAl
LUEA - HAEM - oAt - AXR

Witz Al

PR

A 2

19774 KramergVell o8] Ago2 il =49
A4A $A4 o3y (continuous arteriovenous
hemofiltration, CAVH) & Feio] Hl 5ol vlg] X
Bol A8 A&H oz gojhua YeiFo] £
ABA Aol A 43 £2-8 A AAE - UE
# ohz}, dAA FERANN AR F5E A
AZ 4 U+ FA-o) 3tk CAVHE Fje dA454
oA ZAsE Mgk FA% 9 H3), dAAF
ot 9 pHE9) Wi5o] E&n BotFAolA £A47} =&
B, JlEA olg 5§ AT 4 U] ¥4 AFA
Aol A2 Al Ao e o] fxlw glon®
9 23 T4 o]} BabFao] ofF Lols} Ao}
9 ARAF 2w Yzl Luists|o] AHE-EE FAel
9,1‘:}_7-—12).

AL A EAH I EUAF AFA A 5L F
gl ol -8 43 Pl oz AR FL 2
75 dgirlol TR g B ndhe vleld,

et o S

19873 3945 1991 7¥7HA] At FAPH Y
Lolztol YUY BotF QT AN EUXRAT F
A ARA 5 G4 FFo] U Tl 839 A&
H Yool 2 & A P3lgich

A ohe 7o 2 o} 3o, oo} geflo]dr HH
B2 240lH 15474A1 2 HF AH-2 9.014.94]°]
ek Yol AE W AgFoz whxA LFo] QU

Bi-d ® @

o2& A4 Al 3, AFFTE 1o, S5 A84 A
FAAY 1odoldom chiiy A7 Aol U™ o2
€ AAE Y YT Fof AFAFo] 22} 1640}
(Table 1),

Yool el 2 = Gambro A}e] FH-22(34H 0.16
M3, FH-55(F=5 %3 0.60 M® polyamide 2}-& A}-&-3
Aok AMAZE YA 29 of pfel]l AlHEn Pl
3 2ol A3t F2aA 24 heparing Z7]d
1,000U FY4 ¥ A7+4 2.5~5U/Kg9] &3¢ Al
&3k

oAl Eol 2 ERlol A Aasle] A3l 2 =24

Table 1. Patient’s Profile

Case  Sex/ BW

Underlying disease
No. Agelyr) (Kg) ving

1 F/15 54  Lupus nephritis, ARF

Refractory edema

2 M/7 20 Nephrotic syndrome
ARF

3 M7 18  Sepsis, DIC, ARF

4, FJ/6 23 RPGN, ARF

4 F/6 21
5 )2 14
6 F15 47

CAPD state, volume overload
Postoperative ARF, TOF
Lupus nephritis, ARF
Refractory edema

Lupus nephritis, ARF
Refractory edema

7 FNh4 48

ARF : acute rend faflure

CAPD : continous ambulatory peritoneal didlysis
DIC : disseminated intravascular coagulopathy
RPGN : rapldly progressive glomerulonephritis
TOF : Tetralogy of Fallot
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Na*140mEq/L, K* 3.5mEq/L, Ca**4.5mEq/L,
HCOs™ 29 mEq/L2. 3lglow 108 A a4 ooy
%38)44 (postdilution method) & & Fod3}gict,

= y

A4 Pl g2 A 3ol =Y Ay
€ ¥ATH o 2= CAVHEE, 2% 4o o5
W it HEY ol ol FERE AT F B E
71N QA H 25 A3 - AW Yollod 2 (Con-
tinuous Venovenous Hemofiltration, CVVH) & 4]
galglon ojd ofzutez Fase IFFHL X
50~100 mlZ 1.4 3}¢]c}(Table 2).

dlodiule] upo g+ 3¢o]4. CAVHE A g3}
g4 dEE - AN dATH ez A, 4ol
A PA-CVVHE Al gsids daagoz dsyie
0|43l o} (Table 2),

oo x g o AL 12~2164302 AT
57+ 6541 7kel ol e jke] o -§-& 4.2—18.0ml/min
2 HF 7.7+4. 4mlol2 e HaF AFgLE HE
4.7+£2.8Kgelick(Table 3),

Table 2. Method & Vascular Access

diodat AFe] gsietd HiE ¥Y BUNL
90.6+1.6 ml/dlollA 63.3+18.7 mg/dl= F<J3}A 7+
A 35152 (p<0.05) ¥A creatinined x84 6,43+
3.3mg/dl, ASF7}F4.7332.4mg/dlE L3 o}
% A=< ohidel Na*, K+, Cl-5-& x5 Az
Fof #2137 was) giich(Table 4). Hfoda} NEAd
% A7 Fole] BUN o ¥4 creatinine 3¢ W52
Fig. 1.2 2o}, &% BUN A& 1o(Fd DE A
i 25 p43lg e A creatinine (& 793 5
oAloll A Zra st 26 (F2 1, 6)oll A= 2388 F713}
gt A& AF AA Fobe] Hst o AlF W52 Fig.
29} 2o}, A B F AFE AsA Fasidend 5
7] HE 14 (Case 1) A9 & 6elloll A 4 dh5ich

Yolod A2 2 E Pkl 7o BF S JAH &
Aol ot o] 7t 20 Fol AT S
qYFoz bzt Aot ANBE=F LA4% HF
22k oo FAge] sk Fol 404 A
W] 27} wAsgen CVVHE A3l gojods)
ol 7H¢ U™ ol 6ol Yo 2ts] 2ale] HiA
£ 79} H&qte] wA A} (Table 5).

Table 3. Operational Data

Duration Weight UF rate
. M Case No. (hr) Loss {Kg) {mi/min)
se emo-
No. Method filter Vascular access 1 43 10 79
1 CAVH FH-55 Femoral artery & vein 2 24 2.5 6.1
2 CAVH FH-22  Femoral artery & vein 3: 2 6.0
3 CAVH FH-22 Femoral artery & veia :3 4 4 4.2
4 CVVH FH-22  Femoral vein o 2:’: 3.5 4.3
5 CVVH FH-22  Femoral vein . 33 ‘; 6.8
6 CVVH FH-55  Femoral vein ) 2 s ':'2
7 CVVH FH-55 Subclavian vein - -
CAVH : continuous arterlovenous hemofiitration Mean 38+ 65 47+28 17244
CVVH : continuous venovenous hemofiltration UF : ultrafiltration
Table 4. Biochemical Change Before and After Hemofiltration
BUN (mg/dI) Cr. (mg/dl) Na (mEg/L) K (mEq/L) Cl (mEgq/L)
Before 906+ 1.6 6.46 + 3.3 129.7 + 8.8 4.1+09 105.2 £ 10.0
After 63.3+18.7 4,73+ 2.4 129.7 £6.3 40%+1.2 1042+ 7.1
P-value < 0.05 NS NS NS NS
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BUN (mg/d1)

Creatinine (m1/d1)
14

120
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60
1 6

404
4
20 24

0 . i i 0 1 § 1
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pre post

Fig. 1. BUN and serum creatinine changes during continuous hemofiltration.

Body Weight (K
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Systollo Pressure (mmHg)
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50 4 \ 200
40.4 \
1504
304
100
204 ——
104 \ 50}
0 A 1 L 0 1 i I

pre post

pre post

Fig. 2. Body weight and blood pressure changes during continuous hemofiltration.

Table 5. Complications & OQutcomes

Outcomes

Case No. Complications

Immediate  Later

Improved
Improved
Improved
Improved
Improved
Improved
Improved

Parital clotting Expired
Expired

Hypotension

N AW N -

a ot

19673 Colton 53 Henderson 5-'¥o] ut52t-g
o] 83l ) (convection)ol 2j¥ Holedzto] AL
E3tg e 19743 Silverstein 5'%0] HoH g T E o]
43 gl oz ghdd ARAZA A cheke] +F
$ AFHez AAL F YT Lo vk Uk 1977
d Kramer$Voll ojs] djg =g 28317 ot 2%

F ojulo] A& FAW Pl Al o] gl Aol A=Yl
c},

CAVHE F34ol wl¢ & 548 q39hg A%
Ble] gixle] Folz} o] qtajxlolo} o8 YFE o
Aeq A7l A&Ho 2 e dg P4 &
H, A 2Ll FAE M BdE Fjo gy 4
&, ANA Y Aerle] HYE 8 M2 E Aay
Heg, 7|Ee HAFA ol EapREe]l &al(diffu-
sion)ofl &}#] &34e] o]Fe] 3l W CAVHE dl &
(convection)ol] ola] cjgkel 4% Y §-Heol AAHAYS
1“8 CAVHE gl R4z gte] dfol g8 2 o
£Ao] A& oz AA=DE A ATt w3
7t Ae] ¢l norepinephrined] Fuls} A H7FAol
o8k B2 Yol 202 PAFHA] AF LAsE A
Hgto] A ehdA geeH?,

oj zhate Wl B A4 A5+ Curophane U3+ 2
2] =}k 500~10,000 daltonrtele] F#a-E e Al
A7t 923t polyamide, polysulfone, polyacrylo-
nitrile, polymethylmethacylate 52| Ad-& A-&3t=
219 YAEAA] §3) sk LA FAol o Akt
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YZoh} YT A Fo] glovz FF7] Fdl7l e
734l &3] 58310k,

CAVHE X4 359 A x4 Eqt o
2 AAIH]] -3 A9 AHEe] Wagle AHol Jlex
™ qgqh, HEF Y by Ao Fibd 4
ARAZH 44 F 950l EFAT ATAF Potol
A dAEA ASE £ glomd-? xEAo g ARE
Ao g 8 5Font A ETYE =l 4
of oA HAdA =23¥ 5 U, Bartletts*el
93y chird A1 FAol BubE AlRAFY AS ¥
w5l o FFgFol cllfol wi4 Fasle] wiAF
b2 3l ke fof Roirl 275l APolE ¥
fo Aol M A FH§ Lol 3 & 4 AH>D,

39232 CAVHol A& 5 FA o] F2 o] &5
2 7Sl adel 2 FFHo] o] BE|7| =3 AR &
Ao e 712 FAYEE )E&T 4 Y 1T
Al el Al & - HYE o] ¥ 4 gler] Quin-
ton-Scribner 5t21} Buselmeier Tt25 Axsle] &
Aod 5 A e, Az W7 0.3cm o] o2
3jojo} &8¢ TMP (transmémbrane pressure)s &1
£ 4 gom® sleiel e AAol e} gejedatgo] F
24 7] ool FoF 29,

Hood gA] AL E Lol g2 FAdgy =
A5} vl ZE-o] Y& Ringer's lactate £ o] AHE-
st gotel slslQle AL 7] ol AR Aefol wet
ZA3 ol gk REole Foq3e A5FH we}
k4 el 4 e Golper'™+ §ojod s dd
gl A Foll A A3k -3 A A RS AArste] G
g Fo3xE stglor LauergE oozt
75~90%7F Adshchn s ¥Fo) AR Afole T
e ztake] 50%3 T4 Y S5 Urh ool o3
AF7F4E 3~5Kgrt Adslchzn sl on® A4
3% 3F 4.7Kgoli .

Bado] Fof uiyle A 34 (predilution) 7 F3
44 (postdilution) o] §l.2= A 3] 4+¥-& hematocrit-g
Wolma] Fhojod2g7 &Y AAE] £33 oA
4oz ol G447 AlH o 2hidl] s}
A AHE Y e Aol Yo e 77
A Bolo] Westmg |7} gel = whye] Utk
Postdilution (3] 4 Fof)uly& BZde A Fof
vl 7} AetE el odbgo] FH 7] wlFofl o2t &

27} & dojp=2 hematocrit?} 45% ©] kel 7-$-oll
= AHEEY] o8 whgo] 3UoHS®™, Schurek-§*Ve
3ol 12~20L9 234& P HAZEE A3
2 B3 AP AFFe A kA Yo
£ AlF3en olzqld o zbte) AE7HE dA4)
A 4 AAckn Busgch AL H9- vple B
ol A Alzdle] ALE3on Fojake g9 oda)
2] 70~80% % Tt e FIAHE F2 ALY
ot

CAVHel A #91e13+8-8 243 A2 £ trans-
membrane pressure (TMP), @ o{3ute g s+ ¥
7% @4dd%d E4 @EAPETFo] Fd3n™,
CAVHeA &3 qt F47435F 7] 8N & 4FF
4ol 50~70mmHg o|Ate]ole} 3], Helge
hematocrite] 45% olAbojojof FPc}iezt®  Aalxol
CAVHolA o) 2tg-& £ Smlojatels, 3o
F-go] 4 5m] o] 3] Art o AL-§-& Aabsle] 20%
ojgtolw] M, ¥HTAHL o], A< F1FE
Azsiedof g, ghejodzt-g2 Kaplan$®™-E& 49l
o4 9.5+4.4ml/min, A F¥L LolollA 2.7£1.5
ml/min, Ronco%"-& AlAlolol4] 0.9ml/min, Zobel
59& AlAololl A 1,24%0.32ml/min, ©} 4ol A
0.25+0.05ml/min®] &9 78S ¥ustgon 2zt
£ 7% A3 §413 7.7£4.4ml/ming] oi$ &
H g€ 2

CAVHe A& 49| AA7} tlfol o] dolrfnz
Filol]l A BAE AA s AT v ¥
o] & EA9] AAE 434 84, creatinine 2L A
FAELY AAcde olFE A2 whEA g,
CAVHoll 4 £ 9] A &2 ghe]od o] vzl 2
£2-¢ And oz 2337 HAE J8o] Holx
7~10ml/min7} Sojof o}, FAAAEE xo|7] 4
&od o7 dlebEo] 715 9l.en, Kramers ¥ 39|
ozl FRAFHUE 7 Aol LA HAA7
22 30%9 d3Ee FE dE F Uen,
Kaplan5*92 of 37 AFEFU7E $3381 35
9] Z719} A Ashete] 49 A4 4 gl 3}
A3, g3ty o FYTE S FAAE FAA
o2 24 AAEE Y 4 Ux YA AFHY
(Continuous Arteriovenous Hemodialysis, CAVHD)
o] Aurslo] ol &Elm PP FE FIHAFE
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o2 Lauer5™& ¥AYZE o|&3o 2 oig
£ 3o 35~40ml/min7AAl €% 4 9 ¥y
ot CAVHE ¥lad A 47124 A== ¢F
o] A9 gl Aoz ¥aE3 glor} ofsjutelr} Hel
329 §au FHAAF, Feuedd o3 29 o
5ol Baso] Y™™, AAE2] ¢ looA ¥
B3] 29l §ur} glof o Futg w3t

B Aol B35ty CAVHE AJ1%4 S0z §
F#ol ¥%3 7y, heamtocrit’l @A Y& AL,
o|3fat-go] Al YPololl A ureaAe] B ASole
CAVHE o[§-3717} ofelg #ut ophie} daae
24 FUAAE #oksle Yok o]F = W(double-
lumen catheter) & 13} ™ =+ = Hulol A<
¥ YA IE 7] A YHLE o] &3lE A

42 A-4 "4 o o] 7} (Continuous Venovenous Hemo-

filtration, CVVH) 2 #9loj#-g-& =lolz =3¢
T Y& Batohzl ol alg A Aul2 FAHe
24 dofoiz 3ladle] $oE FaAD 4+ e A
o] glow Aol A s kA ALY 4 YN, 3
A A gol whgdtA gv AFAF S Ade F
GG AFAZANNE S5 ABEHNE dlodq?
* Giangrande$*9-& W71A4-AF A FHF4F
A3 s A4 LFe 282 CVVHE A3
o F& A3E ddche Ladg,

FA ARAFe] Aag F4o] o] &5 o] & A
o] MEEL 0% £H3d o, oF R4 o|F &
Ao ez vHty ¥ PYEE] 40%2 ZA FAE
S, CAVHE Aa4sidd 34 A4-A #zle A4 F
£ Weiss5®ol) o3pd A YE&L 45%0102 4
A F AFAS] BT ¥ B%E 7HE A3k
2 ok oA ol FF Bk B Alle] AlY
A Aok 4R g3 wFoz ¥ adla gl
o0 2 zLEe A MEEC] T1%E 23U AL A
Aopr}t oigr) ¥4 FFTH L 55T $ARGE
F2 dAA 3¢ 5 ARA @A wol ¢
K7 WEe 2 Yz,

E<| &

19874 395 1991 79747 Aioiga S44K
£olloll JUBHUT o} 7Heel WA B

£o}s) 44 Yehod oy -

T F4 AFA o A FFo] AR el E g
2 839 A& Aoy A Y3l s AR o
2 A a2 vlaed itk

1) ok o} 30, oo} 4eflo|glen} JF AW
9.0+4.9(2~15)Mle12=}. A A¥eE IAY F
ol URW o= FAA Al 3¢, AIFFT 1o, F4 A
HA AFFAAG 1edolglon ohity A7) FAe] IS

dole AN o HAF F9 ARAZ] 27 1014

ol ict,

2) 3olloll CAVHE A193dA d=E - 34& ¥
Py o2 AR, 4dd4 PA-CVVHE A 33
w4 A2z e AY o ASHAYE o] 3
=k

3) Hofojzte] AL HF 57£65(12~216) 4]
relgier HE 8] AL 7.7+4.4ml/mine| A
oo MFRLE T 4.722.8Kgol ek

4) ¥4z} A3 QA s BUNL 723
A 7}48k9 o} creatinine, Na*, K*& -2 % wis}»}
it

5 A 3E A1 YA Aol A S Y4
o] igloyt 2dl= Yol WAL HAH A HPFo
2 Aot AREF AT HFoE 1004
Yoloinslzvle] $as} HAslgies PA-CVVHS
1ofloll 4] A & qlo] kAl 8lgd et

ol Aoz A&A Yl Ao} uf
AR 2 Lot M E dX 4G 45 3l FHFE AFAF
ABZA ol tHIT FEA AM2E Al iAoz
A7=,
= Abstract = _

Continuous Hemofiltration in Children with
Renal Failure and Refractory Edema
Joon Sik Kim, M.D., Jong Sul Kwon, M.D.
Sang Lak Lee, M.D. and Chin Moo Kang, M.D.

Department of Pediatrics, School of Medicine,
Keimyung University, Tacgu, Korea

Sung Bae Park, M.D. and Hyun Chul Kim, M.D.

Department of Internal Medicine

Continuous arteriovenous hemofiltration (CAVH)
which was described by Kramer in 1977 provides an
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alternative .method for the treatment of acute renal
failure. Seven children with acute renal failure and
refractory edema, were treated with continuous
hemofiltration. Five of the seven patients had acute
renal failure with refractory edema and the remainder
had acute renal failure with muitiple organ failure. The
duration of treatment ranged from 12 to 126 hours, with
a mean of 57465 hours. The mean ultrafiltration rate
was 7.7+4.4 ml/min and the mean weight loss during
treatment was 4.7+2_8 Kg. Changes in blood chemistry
before and after treatment were not significantly differ-
ent except for BUN (92+16 vs 66+18 mg/dl, p<0.05).
We observed initial clinical improvement in all cases
but two patients died from pneumonia and sepsis, devel-
oped later. There was one episode of blood line clotting
and one case of hypotension during hemofiltration.

We concluded that continuous hemofiltration in chil-
dren is a safe and effective method in the treatment of
acute renal failure with intractable edema and multiple
organ failure.
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