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Continuous Arteriovenous Hemofiltration

Hyun Chul Kim, M.D.

Department of Internal Medicine, Keimyung University School of Medicine, Taegu, Korea

M &

19774 KramerVol] 23] AabollA] g Al 23 2<%

2 Z A=) ol 314 (continuous arteriovenous he-

mofiltration, CAVH) & Faljo] fNFA a8 v]s)
449 MA7 A3 LA 02 dofr}r] wjFoll AF

2 A AU} EAAT FAAEAT 7HA gA4R
Aaes Z3L wa vk, CAVHE Ajgs3l7)7} 3
o Bo)d wat ohle} cteke] 483 &4 A g
g glo] ThA 2ol E3bH oz Ao A A 4 3]
2oz ANEF A €7 TH FYFUE 9418 ok
THE FTFE F U AAHo| Yo (Table 1) 2ol &
oAt B FAAY AR A8 £
A A zetrt Al A A B-Fo A&, A 9

L_Cl

=
O
Abed7

Table 1. Advantages and Disadvantages of CAVH

Advantages
Slow, continuous treatment
Ideal for hemodynamically unstable patients
Flexibility in fluid balance
No machine
Technically simple, easy procedure

Disadvantages
Risk for arterial cannulation
Patient confinement to the bed
Strict fluid & vital sign monitoring
Low efficiency in terms of solute clearance
Staff unfamiliarity
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£ oluAFool Mgt A AHFFY AEEA AL
3la1 o] & slow continuous ultrafiltration (SCUF)e]
gt B35}, 7)o A+ CAVH2 712s)ele}t 4715 oF
<32 CAVHe| wbd$ S5317] 43 A=¢ 97
ol A 55 7423 43k} gk,

1. 7|& #lg|

CAVHSe] 7|24l 8} 47|+ Fig. 13 o] doliyx
£ AMEEA % T o] 453 Wllodukg ghalel
Yeollo] Bapalz Bt Shxe] Ak abelol] &) A
&Aoo o7 E B, FAT 2o ¥ BF
g Fodgo gy 45, A o AAdr) HYE A
A fAlde H2E AAsd Arubyolth 7EA
ol feje Al EMoj} BupRdoai= &8l o] Fo]
24t (diffusion) o] )3 dojrb= o wkall CAVHel 4]
+ H§(convection) o] &l Yojri= tof glh,

Al CAVHeAM AR5 2 3w o ointe] st

Table 2, Indications for CAVH

Hemodynamically unstable patients with renal failure
Respiratory compromise in renal failure

Cardiogenic shock with pulmonary edema

Refractory edema

Diuretic resistant hy pernatremia

Parenteral nutrition restricted because of hypervole-
mia
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Fig. 1. CAVH using temoval artery and vein accesses.

Table 3. Commercially Available CAVH Hemofilters

Filter Type Surface area, m? Length, cm Priming, mi Membrane
‘Amicon Minifilter HF 0.015 9 6 A. polysulphon
Amicon D 20 HF 0.25 12.5 20 A, polysulphon
Amicon D 30 HF 0.55 20.0 40 A. polysulphon
Asahi CS HF 0.50 19 35 PAN 150
Fresenius AV 400 HF 0.70 22,0 48 A. polysulphon
Gambro FH 22 HF 0.16 15 11 A. polyamide
Gambro FH 55/FH 66 HF 0.60 14.0 43 A. polyamide
Hospal SCU/CAVH PL 0.50 3.0 60 PAN 69S

oz AzslAol wet gy FF7H ek Yot
(Table 3). od3}=+e] &+ polysulfon, polyamide,
polyacrylonitrite (PAN), polymethylmethacrylate
(PMM)S o] AH&53 glor] i3 Al o 4o}
£ 0.13m*3-& Ael49 0.7m7AA sheFsiet, Feof
oy gjute PNEX R A-E5+E cuprophanedtel ®3
430 tidt F4de] 20~254 Eom AASE &34
o] 2=} 27)%& 50,000 Dalton o]3t24 &3] FE=
£ AAgo] Hojuirt, 7 &4 Ashg F7 o]
Sl 240 $A7, Fsiskd 54, PAAES,
AYFY FERE Fo| dodsi=wl EA4F 50,000

Dalton °]3t9] £39 ofztellle] FE+ A4 Fd
3} 49} o] SAEE g AL ARG ¥
< dhe A dE gy AL e o A =
Aol A 2% 24 &4 9 sieving coefficiency &
Table 49} 7t}n,
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Table 4. Different Solute Sieving in CAVH

Solute Plasma Ultrafiltrate Sieving Co.

BUN {mg/dI) 86.3+ 373 105.2 + 49.4 1.360 £ 0,651
Creatinine (mg/dI) 57 35 62+ 39 1.061 + 0.206
Na {(mEq/L) 1320 6.3 128.0+ 5.8 0.984 £ 0,041
K (mEq/L) 41+ 09 39+ 1.0 0.943 + 1,108
Cl (mEq/L) 102,9 + 10,5 106.7 £ 9.5 1.045 £ 0,066
HCO, (mEq/L)} 173 7.7 179+ 7. 1.056 + 0,292
PO, (mEg/L) 70+ 23 69+ 3.1 0.966 * 0.161
Uric acid (mg/d1) 105 25 9.6+ 2.4 0.948 + 0,191
Glucose (mg/dl) 118.4 + 388 173.8 £59.2 1.524 £ 0.515
Ca (mg/dl) 8.0z 1.3 6.6+ 1.4 0.809 % 0.203
Albumin (g/d!) 2,74+ 0,066 0.88 + 0.05 0.028 t 0,020

Table 5. Factors Affecting Ultrafiltration Rate

Hydrostatic pressure (blood pressure, blood flow,
blood access, UF column height, UF suction)

Oncotic pressure

Viscosity

Length and width of blood lines
Hemofilter blood pathway patency
Venous back pressure

Filter surface area and intrinsic membrane character-
istics

Table 6. Example of CAVH Replacement Solution Used
in Keimyung University Hospital

shunt -t Buselmeier shuntE A X 3led A8 4 9o
v 29] ghAJAIR-A Salol| A& U R4 2] ALS-3 7
o FAYFE 22 AEE +5 gl

CAVHA 2% oA+ ghelo gt $ate] S
dAtel] o3 A= FAATHE H4gl, nAAE
3 ¥ Ax, Hlsizof Zole} F, goojrule
Ag, ofoiute] 19 9 £446 o8 24 24"
ot(Table 5). Aol 74 2A J3FE =lxe 3
+4h2 #ate] def, €7, ¥ AT Wil 2A
FHo-5lv] 2G4 Wetn) P72 el slafol AH
Aol Ak oA}, Hddl dejoqAgE A7) HsA
+ Holx HFEHde] 60mmHg o] Hojo 3
cp~d o] o]le] dotollA] dleled e A7l A=
HAYZF AlLgslok e AP E AHEIA Y=
CAVHolA ajute 2 52+ dFE ¥EL 90ml/
min °}3l]l Ao A g,

Na* 140 mEq/L

K* 3.5 mEq/L

cr 107 mEq/L

Cca™* 4.5 mEq/L

HCO, 29 mEg/L
3. steay

A8 A)2s7)A A # =gl 5000 IU/LE 42 A
Ald4 2000 ml2. Hododnjuhg HolE ¥ X 5AlA}
EAlo] #l=zlal 2000 [US AYFARSIL e]o]4] =]A|7}
3 101U/kge) dsiale A&H o2 F913AY PTT
v ojoutg s2E Hiakl wel Fodag =AY 4
gt CAVH AsE g8 A5 o4 271584
F3 70 2L FE AL A tolng ¥4 £
o] 3l A7l Wk, £¥A4Qle] e A= 3
stal £8-¢ 51U/kg A =2 AFsAUY PTT7H 43
5o] gl ¥43 47} 100,0000] 311 A9+ A&
Ad 4834 g5 CAVHE A8 4= g, 4
& YaugrsFoh 5F4 i 59 $¥49
o] gl HAlllAl F4slzizl 24", prostacycline
EYo] ol &5 3 glov 22 FHAA APE S5 A
§ of ute] AzpAolzhs ¥t Y.

4. B&
CAVHE whsA17be chapel 4831 §40] A7z
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AlFeg LY FE A KA Al g E B
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Fig. 2. Relationship between hemofiltrate substitution rate and plasma
creatinine in patients treated for acute renal failure by CAVH.
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B AMrchs AAAse] obsjo) os Aluksls] =)
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%%ﬂﬂEﬁ&%Wﬂﬂ*M%ﬂjiﬂﬂ#ﬁﬂﬁ
A3 wghor} clabgiale) chto] SUAY AFEF
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< 2o A go] Aoz Fe Holglon 4l
Ased HA% FAARA $2le] 49 CAVH A&
2 AEGo] B%Z ZHSE Bk F4 A
vxZe 2824 CAVHS} ohg Aagse) 43¢
A ez vlad A7) glof B3 Yarle ofed gt
443 WY AXAYRAte] 22 CAVHAES A
3} Bartlett 519 u|7d-7 Joffeligjo s FH3I
FAREL T 4+ Yoz Qd ofF Al 2 LS
FelaAl F A AS-S L asgiehs,

M=2o] JHuE HAH Y

CAVH R8+ F7ix] AAL zta 9+l (Table 1
#3) o] vlA = CAVHE urea o creatinine®t %
< AEA 2 5EA 9 MA R Honzg 53 oL
o A3l #zlel 25F A RBollE JHF) Ao o#
A3 ok®, CAVHA A 388 F71419]7] #1384
Hoz ofFATo) AFFUrIY L7, ¥polel A3
A Fojywo] Arxjglovt e Eio vl ot

o} e Hatgo] o & FAZ ofFE sk

e CAVHY ZAL 593 A&d 39 dallo
HEAY, A& AN oA, HEAH AAY °
Ao Fo] CAVHE AT + Q= 2E A5
o2 ZFE Wn gl

L XI5 .- §HEAo{ny (Continuous
Arteriovenous Hemodiafiltration, CAVHD)

Geronemus 592 CAVHol|A o 388 F7}14]7]
7] 218 CAVH 2 2% o 3}Fo] Bl E5 7o
24 A difet ate] FAlol dofrte CAVHD
£ Al 9 EFS 3t FAHo g 24T 4 S

2 233k Pattison 5292 CAVHDZ @ o]

Y AL} 3Fe] o] ghatgo] AlEHA] g AIFA Y
4% BUN=HAZ 40~60mg/dl, @A creatininex &
1.4~4.0mg/d12 A §A% 4 U§ 233

CAVHDS} gAH o2t $44g Agaiobs) s 47
S S ST AN, DY LIS 59
Bl L2500 2l B4l Feiz UY Gsletsie
2k, FAAG YA AR 55 AZ
CEPLS

2. XI&N & - I goqoiy (Continuous

Venovenous Hemofiltration, CVVH)

CAVHS| stdez & day2o s 5|54zt Aoy
g bzt Aok sl ) ghxle] HFete] 60
mmHgo|st2 dojd 7% ol 3E dF 4 2le

, Trejoizpeke gixlol dolo] H$Elmg qloz &
-uar%—-: 7R3 4 gle A Selch

19854 Louis $29& #iygTo2A 54L& HA
A ¢k HE| Aol 27)2] E3-S AT qhejoi st
2 7] el HAHLE ALEFle] Plloltog &

= ¥ES 3ot 150miE ste] CVVHE 4| 53]
m% ol 4L 1300mlE 712 5 doler
o]2 9lal BUNx| % #4 creatininex] & #9354 7
£A 7 4 9)2L ¥ asigin) =35 CVVHel+= &7
2% A A7,

25F WAT FAALRAAE oz CAVHS
CVVH %85 A& u|mg Storck 5292 19 39
z}eko] CAVHol A+ 7.0Lal Hlwd CVVHeIA & 15.7
Lz« 2uol A F9slA ®3ter BUN o ¥ 3
creatininex] = CAVHe) u|8l] o1& A #2184 3l
+& Badgle

CVVHol A& CAVHel v]3] S8& H=lsl= ool
5 =& o] 9lg ®at op e} el 25 W7
A 25 4rglsbd 3l B8 AN AFEFA &
Ho 4 glE Ao ok 29 orix| =3 §F

Table 7. Operation Data

\"
(Cn,:B‘:; ((’:,Z;/s"; P value
Duration of
treatment (hr) 49.4+26.8 45.3:486 NS
MAP (mmHg) 108+31 111£20 NS
Pulse rate 95+19 96114 NS
UFR (ml/br) 4284262 799+349 <0.001

MAP = Mean arterial pressure
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Table 8. Complications

CAVH CVVH P value
(n=33) (n=25)
Hypotension 7(21%) 6 (24.0%) NS
Filter clotting 9(27.3%) 6 (24.0%) NS
Bleeding at
access site 1{ 3.0%) 2( 8.0%) NS
HFo] Ho g Macias 5292 CVVHE ¢eoz
CAVHE o4l A% 4 3l& 42 daleisiole} &
At

A 73l 528 CVVH 2 570l 27kt 319
o] #-go] fol kA ko g Folle o3t Alo]s}
glel=t(Table 7, 8).

E- | =

CAVHE 413 %4 gl age g5}t
}ed iﬂﬂ«l Yol E Ao} Huke sy X 55} 5ot
3 ARAZ S Q2 Adidagez 3
X& Z}Zlﬂh drk A&H oot grol
3 Al EA Bzl G35 o] HrA e
71{— olzl glo Felo] Foawod L g

oAl 2 85 7l5A Togq Q& 715
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