Extracorporeal Treatment for Specific Indication

S2txolM Hel HA x|z

CHFE . B At

Extracorporeal Therapy for Intoxication
Gil Hyo—wook

Department of Internal Medicine, Soonchunhyang University Cheonan Hospital

2 ¥

FTEEAY] AS A HEA A5E Alde, Ald F5E AGATI A A7l oRE T A1, @R Fof, A
i A S AR Eoh Az F5E oFEe] e A el wek A19) A7 W (extracorporeal therapy) &
#A-gatA ek

ASAA BRoE FHFA oL 3 A5 AASHRE WY BekEA dgRE v Fol 52
o] WHEId wolul 7k Al b Al ATk

A 2] AAl FEFE vX| = kA Q1o ®E EAbR, W @%L%E—:‘., ¥ (volume of distribution), AEE (redistribu-
tion) 7} lom, X5} T AAEE FAUY] BWA, FoH gl BAe] £5 B A7 Fo] JES mX|A it

ALl AAL AgFom (1) HEA Aueol% et YA E Ae7t otslel= 45 (2) <kAY o*o O] e Zolj7t
AE AT (3) BEA A5 a3t gle A2 tiikd Zelivk A FelE dovl= 5 (4) s A8 (5) T+ A8
(midbrain function) &] Zell& #g7], AL, APL¢S F2sk= 49 (6) endogenous clearanceXt} 29| A|AE] =
& B (1) F59 FHE S U S35 e Aee & =

AAAA W F 7P Wol o]l &HE FAFAE FEAoH, A Y =4 (K500 daltons)& 9A low—flux
membrane © & A|A7} 7Fssh el high flux m = AHEshs A £ o & SRS 7R EEE AATE 7L
Saltt.

Ygallojulo] A t)F-E o] &3l EAjFgo] & =4 B4 (<40,000 daltons) & AAE ddEdne) g3}l Wo]
o} A IR oSS Bxleko] 1,000 daltons ©)8HE AbAl o2 HMNEAM BT} o] do] ¢lor}) oA aha o7 Eolysh
el 18 = = Qlrk

Holygkz= FAEF (activated charchoal) o]\ 8A] (exchange resin) & 49 JIEZAZ NS ERAA SXE
A FAN = R B4 A8A A%, dilddtsdel Agto] 22 Aol & xdolet & 4= vk shAINL v]= =
Zo] 1 9l ol E3bd JIERIXE 6-8AIF vt wAl| sFeofof sk X me} ATE TS Tol o FAo]
Hlg)] o won] Xgxlo] o53lA] ob7] wiolrk

ALl = AU E AR Al wl- olsgt whHol7] whizel 54 R S, S8He A £ wE F AT AR 55
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T8 55 A YAl X 5d3S F5E ARG ARIA71 D, Adlel SrE EAE A9® HidskE Aotk &
AT AA, AT Fof, AT AAT o] F55 AT A AP S 3 & AUE F9 okE sE AR
AASHA €t
AL)AA oz FAFAol} FH ARFI o] N Lor] Ay A AsH= WP FubRA], e v Foy] 53}
o] R wolu Azt Al A Aledhs 3l Ak Wil Stk A9 ofFe] Y mX= IREE AA] oA
=¥ 2219 X 59} #AR Q10 i 4 Itk (Table 1). &4 @102+ (1) AR, (2) @9 A3rsd, (3) XY
(volume of distribution), (4) AE-E(redistribution) 2% W= 4= Qltk ok 291& & 1 doluw
(1) Expzko] A& 232 (<500 daltons) S €A low—flux membrane &2 A7} 7Fs3bY #HZol|= high flux mem-
branes ARgeH= 9ol & ] & XS 7 245 AA7F 7hssik
(2) e A3rs wo] sk 248 FACRE AA7E ofefd oldd A9 o #RE FEiA S92 AlA 2 5 vk
gl AskS to] = EZ 2 NSAID, TCA, diazepam, phenytoin, salicylate 5°] a1 Agrso] "Hojx|= E2 7
&3-S (methanol, ethylene glycol, isopropanol, ethanol), aminoglycoside®} lithium S°] itk
(3) 2% (Volume of distribution; Vd)o] & E4YTF AA a7t EoAe A2 44 g = itk @& vd
(Vd <0.5-1.0 L/Kg) & Hol= EAZE 43L salicylate, lithium, theophylline, atenolol, paracetamol, amino-
glycoside S©| oo &3t}
(4) AFE (Redistribution) ©] 3] dolvl= k=52 A8 AAA &7} Algkd 5= ik
A2 AAE AYsk=dl aElsojol & Q1o 2= (1) Toxino] FAul 2 Fleh==], = @Akl & Fa+=7], (2)
Aoz oul QA Pl U ekEo] EAIAY A Nz HHE o|FE=A], (3) F IFE w2t oA FESH g
ZH Ago] Hu, (4) A9l AAZ AA AAEC] 30%C1ERAA] oF-o|th
AL AAL A-eFor (1) BHEA ARel% E7atal (A ox A7t ofsle]= 75 (2) kAl 2d2]o] nuiidel o7}
UE A9 (3) BEH A5 gt ¢l Azbet diakg Zeliv 2 ellE 0107] 5 (4) T S (6) FH AL
(midbrain function) &] Zell& #g7], AL, APL¢S F2sk= 49 (6) endogenous clearanceXt} 29| AAEC] &
& B (1) F59 FHE T4 9 F3UF s A 5 vk

AL AA &3] ARShs WHES dotEH vt 2t (Table 2).
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"HHEM (Hemodialysis)
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o B4 =2 P(diffusion) ol 23l &85 AASH: WHoltk 784 ke 53] Bl 2 %@% aPHoR A
Ashz £ WHjolth 8ok Aol & 49 [amphotericin B (924), vancomycin (1486)]1+=
flux membraneXtR= high—flux membrane& AFESR= Zlo] £t} A2 gado] & oF&, & BE 85,
2 B4 g FAS S8 AA a3t olg- Aok

ol EMo] AFHL}E & o] EHZF 07 A AV} 7153 2HEE = bromide, chloral hydrate, trichloroethanol, etha-

k)
ri
=
i)
iih)
v

i
o,

Table 1. Factors that Enhance Drug Removal by Extracorporeal Therapy

Drug related factors Therapy related factors

Low molecular weights (<500 D) Large surface area of dialysis membranes
Low protein binding (80%) High—flux dialyzer

Low volume of distribution (<1 L/kg) High blood and dialysate flow
Water soluble Increased ultrafiltration rate

Fast redistribution from peripheral compartments into the blood Increased time on dialysis
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Table 2. Characteristics of Compounds that Allow Clearance by Hemodialysis, Hemoperfusion, and Hemofiltration

For all three Techniques
Low volume of distribution (<1 L/Kg)
Single—compartment Kinetics
Low endogenous clearance (<4 ml/min/Kg)
For hemodialysis
MW <500daltons
Water soluble
Not bound to plasma Proteins
For hemoperfusion
Adsorption by activated charcoal
Plasma protein binding is not a contraindication
For hemofiltration
MW <10,000 or 40,000 daltons, depending on filter used

nol, methanol, ethylene glycol, lithium ¥} salicylate So|c}. th2 x| gof vlal] MFA 9] Ao 7= thiA] Ak 47}
g 45, 14F €5 U A AoE g 5 vk ok S AA a3 fARR daRAs o AEHE
ojt}y, Fago=z ARkAQl FANFEA ) FAsir},

o)

&oio{a} (Contionous hemofiltration and hemodiafiltration)

@e) of3h= 72 thiF (convection) o <) AAE Rk BAol 2 B4 B4 (<40,000 D) ¢ Aol FAFEA NG
Q) lolek. Skl R oSS #44%o] 1,000 daltons o3k AMAO T BAFEA R} o)l gk Azl A

£ A479] Wel ofs} wi Wol ofnHEA (CRRT) & 24413k 52k ALH 0% A7 F58ut 27190 AAZ} o]
A7) whel] S BF FEE WS o] FW okRelAE EabaolA) itk shAut AOIFEA R BVIT B
3 EHHY AOR I5HM reboundZt e SFREAE el & Qe AR F shieka gz,

o

e

o 2= (Hemoperfusion)

o= F9ek (activated charchoal) ot W8<=%] (exchange resin) & 23% FEIRZ S E3ia)7] S
FAAN7E otk Ak ] F3o] B Bhold B sissith IeEe Ak A4 A B

| e Zlo] Pey T4 s 2 Golet & 4+ ek ST DY B vIlgH 0T ARE] ] B 4—
gA7to] Aubd Z3PtEZF Hol o o)Ak A7 HA] 97w FFEAZ 6-8A17F vl mAIS §)Fojof st} HEake
FolEaAsh sRIAR 200-300 ml/min 0% A dokel §ARE BTAst vsaAN £7] A8 (loading
dose) & 2-3H] 713 AlRSlojo} s}

AA wl=re] - R Alﬁg WE7E )53l Qi dl, I olfEy 1u|$oF FH|7t oF © AF97F wor, hiEl
RE7E ool wis) Wk A, ARAle] elsat] o] il 2lo® Fgdnth s theophylhneJ - &l itol
< o] &7 Ao, FejFES] 73% 2700 P2 L2 US Zlo] 19o] HER sPsdh W] FApEs Adsis Zo] T
o] & 4 it} (Table 3).

F2hg-2 ol A7) vzt Hlert v W 1o ® Has 3 gty Thrombocytopenia, leucopenia, hypocalcemia
7} wkget 5= Qlul HZoll= 7149 WE charcoal particledl 93+ embolizations =3] =&tk HAEA o nla] M
g W A7) wgo] HA| gk= Aol Al olrk

=

Huke o olx|g gl AAEE A9t A gk
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Table 3. Properties of Toxins Grouped by Efficacy of Extracorporeal Techniques for Elimination

Protein Endogenous
Drug/Toxin (dzi\l/{n\(yns) Svgﬁlt}flre (L\//l?g) Binding Cleagrgmce Pl{/fefteéggd Comments
(%) (mL/min/kg)
Clinically Efficacious
Bromide 35 Yes 0.7 0 0.1 HD
Ethylene glycol 62 Yes 0.6 0 2.0 HD CI 1 as dosel
Isopropanol 60 Yes 0.6 0 Na HD
Lithium 7 Yes 0.6—-1.0 0 0.4 HD CI | in renal failure
Methanol 32 Yes 0.6 0 0.7 HD
Salicylate 138 Yes 0.2 50 0.9 HD,HP  CI and protein binding
| with T dose; HD also
corrects electrolytes, acid — base
Theophylline 180 Yes 0.5 56 0.7 HP>HD HP & HD can also be combined
Valproic acid 144 Yes 0.13-0.22 90 0.1 HD,HP T Levels associated with | %
protein binding
Possibly Clinically
Efficacious
Amanita toxin 373-990 Yes 0.3 0 2.7-6.2 HP Possibly effective if performed in
first 24 hours
Aminoglycosides >500 Yes 0.3 1.5 <10 HD/HF CI | with renal failure
Atenolol 255 Yes 1.0 2.5 <5 HD or HP Useful if CI | due to renal failure
Carbamazepine 236 No 1.4 74 1.3 HP CI 1 in patients on long—term therapy
Disopyramide 340 No 0.6 1.2 90 HP Protein binding | as concentration 1
Meprobamate 218 Yes 0.5-0.8 0-30 Low HP Most drug eliminated in 24—36 hours
Methotrexate 454 Yes 0.4-0.8 50 1.5 HF
Paraquat 186 Yes 1.0 6 24.0 HP Tight tissue binding precludes efficacy
Unless early in course
Phenobarbital 232 No 0.5 24 0.1 HP Only for prolonged coma
Phenytoin 252 No 0.6 90 0.3 Hp CI | as dose 1
Procainamide 272 Yes 1.9 16 8.0 HF CI | in renal failure
Sotalol 272 Yes 2.0 2.0 <5 HD or HP
Trichlorethanol 149 Yes 0.6 0.4 0.7 HD Metabolite of chloral hydrate

Multiple—dose acitivated charcoal “Gatrointestinal dialysis” $°] AM-%7|% 3t}
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