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Zehirlenmelerde
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Ekstrakorporal tedaviler, kanin vocut disina cikarilip
altta yatan soruna yonelik olarak gerekli islemlerden
gectikten sonra tekrar dolasima verilmesidir.

Toksinlerin Eliminasyonunun Arttinlmasi

Korporal Yontemler:

Intestinal Eliminasyon:
o Mulliple-Doz aktif kbmuir

o Regineler (Sodyum Polisitren
Sulfonat, Prusya mavisi,
kolestiramin.)

Renal Eliminasyon:
o Zorlu diurez

o Idrar alkalizasyonu
o Idrar asidifikasyonu

Ekstrakorporal Yontemler:

Hemodiyaliz
Hemoperfizyon
Hemeofiltrasvon/Hemodidfilirasyon

Periton diyalizi

Surekli Renal Replasman
Kan Degisimi

Plazmaferez

Karaciger destek tedavisi
Serebrospinal Sivi Degisimi

Ekstrakorporal membran
oksiienizasyonu (ECMO)




Tarihsel Gelisim

« /ehirlenmelerde ektrakorporal tedavi ilk olarak Abel ve
arkadaslar tarafindan 1913 yiinda kdpeklerden salisilati
temizleme amaci ile yapilmis.

« Kyle ve ark. barbitUrat zehirlenmesinde hemodiyalizi (HD)
basaryla kullanan ilk kisilerdi.

« 1980’lerde HD toksik alkol alimi, lityum ve salisilat
zehirlenmelerinde, HP ise teofilin, trisiklik antidepresan,

barbiturat zehirlenmelerinde kullanilirken gunimuzde kullanim
sikligr giderek artmaktadir.

o Karbamazepin, valproik asid, uzun etkili barbitUratlar, fenitoin, metformin, baklofen,
metotreksat, paraquat ve digerleri.

Practice Trends in tfe Use of Extracorporeal Treatments for Poisoning in Four Countries. Zehirlenmelerde Ekstrakorporal Tedavi Secenckleri
racorporaal reatrrrens fomns imn r=1 oisonings
Ghamnoum M, Lavergne V, Gosseln S, Monry J5, Hoegberg LC, Yarema M, Thompson M, Muphy N, Thompsan J. Purssell R, Hofiman e " Treas v eer hew b

Isa KILICASLANS
. RS, A Tro AL, Gesi Joiversitesi Tio Fofkdlbessi, Ao o

Semin Dial. 2016 Jan-Febi29(1)71-80. ok 10,1150, 12448, Enub 2015 Nov 8. e e e e e




Number of ECTRS Performed

TOO0D

4000

2000

1000

o Carbamazepineg
0 Isoperopanod

a Theophylline

| Salicylates

m Lithiurm

1985-1989 1990-1994

1995-1999 2000-2004 2005-2009 2010-2014

5-Year Period

Practice Trends in the Use of Extracorporeal Treatments for Poisoning in Four Countries.

Ghannoum M, Lavergne V, Gosselin S, Mowry JB, Hoegberg LC, Yarema M, Thompson M, Murphy N, Thompson J, Purssell R, Hoffman
RS.

Semin Dial. 2016 Jan-Feb;29(1):71-80. dei: 10.1111/5di.12448. Epub 2015 Nov 9.




Ekstakorporal tedaviler primer olarak akut bobrek hasari veya
akut-kronik karaciger yetmezligi gibi bozulmus organ
fonksiyonunu desteklemek icin kullanilrr.

Zehirlenme vakalarnin bUyUk cogunlugu destek tedavisi ile
basaril bir sekilde yonetilirken vakalarinin ~%0.1'inde
ekstrakorporal tfedavi ydontemi uygulanir.

o Korporal tedavilere gdre daha efkili oldugu gosterimesine ragmen daha
invaziv, daha pahali, spesifik merkezlere transfer gerekir.

v 1;32(4)698-706_ doi: 10.1093/ndt/ghw456.

ey plant.

Availability and cost of extracorporeal treatments for peoisonings and other emergency
indications: a worldwide survey.
ne v?, Roberts DM®, Cormier M*, Morissette G", Ghannoum M*.




Ne Zaman Uygulayalim?

YV V V V V

Destekleyici tedaviye yanitsiz olgular

Zehrin alliminin gergeklestigi organda yetersizlik oldugu durumilar
ilacin normal metabolizma yolunun bozuk olmasi

Metabolitlerinin gecikmis ciddi toksisiteye yol agmasi

Alinan toksik maddenin ciddi morbidite ve mortaliteye neden olabilecek
oranda serumda yuksek konsantrasyonda bulunmasi

Beraberinde hemodiyaliz ile duzeltilebilecek elekirolit, asit baz bozuklugu
olan hastalar

Asin dozda ciddi morbidite ve mortalite acisindan yuksek riskli yas

gruplarinda veya eslik eden komorbid hastaligi olanlar



Ekstrakorporal Tedavi Komplikasyonlari

Hipotansiyon

Kan kaybi

Hematom

Hava embolisi

Kateter ile iligkili komplikasyonlar
Metabolik disequilibrium
Kanama diatezi

HP’'a 6zgu frombositopeni, lokopeni, hipokalsemi

vV V vV VvV V V V VYV VY

Plazmafereze 0zgu trombositopeni, koagulasyon faktorlerinde azalma,
fatal aritmiler, DIC, parestezi, tetani, senkop, romboembolizm, anaflaksi,
ARDS



« /ehrin ekstrakorporal tedavi ile eliminasyonunun
artfinlmasi:

v" Molekul agirhgi
v Proteine baglanmasi
v' Endojen klirensi

v' Dagilim hacmine baghdir.



Molekiil Agirlig:

* DuUsUk molekUl agirlikl toksinler ekstrakorperal yontemler ile daha iyi temizlenir.,

. DiL(leyono dayall hemodiyaliz (HD), toksinin molekUl agirigindan bUyUk oranda
etkilenir.

o Ik diyalizdrler molekUl agiridi 500 Da'a kadar olan maddeleri temizlerken ginUmUzde
yUksek akimli diyalizérler ile molekUl agirigr ~ 15.000 Da'a kadar olan molekuller
temizlenebilir.

« Hemoperfuzyon gibi adsorptif bazl tekniklerin etkinligi MW>5000-10.000 Da
oldugunda azalrr.

* Konveksiyona dayanan hemofiltrasyon (HF), 40.000-50.000 Da'a kadar olan
molekUlleri temizleyebilir.

* AlbUmin diyalizinde daha buyUk esikler mumkUundur.

o  Ornegin, molekller adsorban sirkUlasyon sistemi (MARS) ve tek gecisli albUmin diyalizi (SPAD), 60.000 Da’a kadar olan
molekulleri temizleyebilirken, Prometheus sistemi yaklasik 200.000 Da'lik bir cut-off degerine sahiptfir.

« Terapotik plazma ve kan degisimi molekUl adirhgindan en az etkilenir, 1.000.000
Da’'dan daha buyuk ve tamamen proteine bagli zehirler bile kolayca temizlenebilir
(rifuximalb, Ig M gibi immunglobinler).

A stepwise approach for the management of poisoning with extracorporeal treatments. Use of extracorporeal treatments in the management of poisonings.

Ghannoum M, Roberts DM, Hoffman RS, Ouellet G, Roy L, Decker BS, Bouchard J. Ghannoum M, Hoffman RS, Gosselin S, Molin TD, Lavergne WV, Roberts DM.
Semin Dial. 2014 Jul-Aug;27(4):362-70. doi: 10.1111/5di.12228. Epub 2014 Apr 3. Review. Kidney Int. 2018 Jun 26. pii: S0085-2538(18)30315-6. doi: 10.1016/j.kint.2018.03.026. [Epub ahead of print] Review.




Proteine Baglanma

« Cogu ekstrakorparal tedavi toksinin serbest fraksyonunu
temizlediginden ekstrakorporal klirens, toksinin plazma
proteinleri ve dokuya baglanma derecesi ile iliskilidir.

« AlbUmin-toksin kompleksi bUyUk oldugundan (> 65,000 Da),
coqgu diyaliz filtresi ve hemofiltre ile ditUze olmaz.

« Toksin % 80 ya da daha fazla bir proteine baglaniyorsa

genellikle HD ya da HF ile cikanimaya uygun olarak kabul
edilmez.

o Bu prensipte birkac istisna vardir:

» Salisilat, 4-kloro-2-metilfenoksiasetik asit ve valproik asit gibi bazi toksinler asiri
dozda proteinlere baglanma doygunluga erisir ve serum konsantrasyonu artar.
Bu durumda ekstrakorporal tedaviler faydali olabilir.

+ Karbamezapin ve fenitoin gibi bazi toksinler asin dozda doyurucu baglanma
gostermez. Buna ragmen, ozellikle yeni yuksek akim filtrelerle diyaliz veya
konveksiyon yontemiyle nispeten iyi bir sekilde temizlenebilir.

A stepwise approach for the management of poisoning with extracorporeal treatments.
Ghannoum M, Roberts DM, Hoffman RS, Oueliet G, Roy L, Decker BS, Bouchard J.
Semin Dial. 2014 Jul-Aug;27(4):362-70. dol. 10.1111/501.12228. Epub 2014 Apr 3. Review.



Proteine Baglanma

« Hemoperfuzyon gibi adsorban bazl tekniklerde
adsorbanlar baglanma icin albumin ile yarnstigindan
protein-toksin kompleksini HD veya HF' den daha

etkili tfemizler.

o Proteinlere baglanma <%0 altinda kaldigi strece HP etkinliginde sinirlama
olmaz.

« TPE ve kan degisimi albUmin-toksin komplekslerini
temizleyebilir. Plazma degisimi ile elde edilebilen
klirens nispeten dUsuk olmasina ragmen, proteinlere
% 90'dan fazla bagl olan toksinlericin (sisplatin ve
levotiroksin gibi) secenek olabilir.

A stepwise approach for the management of poisoning with extracorporeal treatments,
y hard J.

Semin Dial. 2014 Jul-Aug:27(4):362-70. dol. 10.1111/501.12228. Epub 2014 Apr 3. Review.



Endojen Klirens

Zehirin endojen klirensi ne kadar dusukse,

ekstrakorporal tedavinin etkinligi o kadar yuksektir.

o Endojen klirensi yuksek olan zehirler icin (6rnegin, labetalol, kokain,
verapamil, toluen) ekstrakorporal tedavinin katkisi kUcUk olacaktir.

Ekstrakorporal tedavi toksinin endojen klirensinin 4
ml/dakika/kg'in altinda olugu zaman etkilidir.

Ekstrakorporeal tedavi vUcut klirensine en az %30 ek
fayda saglayacaksa kullanimi onaylanmaktadir.

A stepwise approach for ihe management of poisoning with extracorporeal treatments,
Ghannoum M, Roberts DM, Hoffman RS, Oueliet G, Roy L, Decker BS, Bouchard J.
Semin Dial. 2014 Juk-Aug 27(4)32-70. dol. 10.1111/501.12228. Epub 2014 Apr 3. Review.

Use of extracorporeal
Ghannoum M, Hoffman RS, Gosselin S, Nolin TD, Lavergne V, R
Kidney Int 2018 Jun




Dagilim Hacmi

Toksinin kan veya serumdaki konsanfrasyonunun fum vicutta bulunan
miktarina oranidir.

Ekstrakorporal tedaviler sadece kanda bulunan toksinleri temizledigi icin
tedavinin etkinligini buyuk dlcude etkiler.

KUcuk dagihm hacmine sahip toksinler hidrofiliktir ve vaskuler alanda
bulunurken yUksek oranda proteinlere veya dokulara baglanan ve/veya
yUksek yagda ¢dzunurlUgu olan ilaclar buyuk dagilim hacmine sahiptir.

Kesin cut-off degeri o-mamasina ragmen, VD> 1-2 L/kg olan toksinlerde
genellikle ekstrakorporeal tedavinin etkinligi azalrr.

o Bununla birlikte, ECTR'nin karbamazepin (VD = 1.2 L/kg) , talyum (VD =3 L/kg) ve metformin (VD = 3 L/kQ)
g|b|d1 L/kg'dan buyuk daghlm hacmi olan ilaclarn Snemli vicut depolarni kaldirdigini gésteren birkac¢ rapor
vardir.

A stepwise approach for the management of poisoning with extracorporeal treatments,
Ghannoum M, Roberts DM, Hoffman RS, Oueliet G, Roy L, Decker BS, Bouchard J
Semin Dial. 2014 Jul-Aug 27(4):352-70. doi: 10.1111/561.12228 Epub 2014 Apr 3. Review.



Ekstrakorperal Tedavi YOntemleri
HEMODIYALIZ

Difuzyon teknigine dayanir.

Toksin ve zararl atik maddeler dializat sivisina
membran araciligl ile konsantrasyon farkina gore
difuze olarak kandan uzaklasir.

Diger ydntemlere gdre avantqj;
o Eslik eden elekirolit ve asit-baz bozuklugu, volum yUklenmesi duzeltilebilir.
o Maliyeti nispeten daha az
o Ulasimi kolay

Use of extracorporeal treatments in the mana ings.
Ghannoum M, Hoffman RS, Gosselin S, Noli D Lavergne Roberts DM.
Kidney Int 2018 Jun 26. pi: S0085-2538(18)303 56 ot 10. 016’]!(11[2018 5. [Epub ahead of print] Review.




HEMODIYALIZ

« Hemodiyalize uygun toksinlerin ozelllikleri:

DUsUk dagiim hacmi (<TL/kQ)

v
v Tek kompartmanda bulunma
v' DUsUk endojen klerensi (<4ml/dak/kQ)
v' DUsUk molekUl agirhgr (>2000 Da),
v YUksek akimli filtreler ile 15000 Da’'a kadar
v' Suda yuksek oranda ¢cozUnebilme

v' DUsUk oranda proteine baglanma



« HD'In en sik kullanim alanlari:

> Lityum

» Alkoller

» Salisilatlar

» Benzodizepinler
» BarbitUratlar

» Teofilin

> Valproik asit

» Prokainamid

» Talyum

» Karbamezapin



HEMOPERFUZYON

Kan, aktif kdmuUr veya recine iceren kartus icinden
gecirilerek toksin absorbe edilir.

DifUzyon teknigine gore molekUl agirigi ve proteinlere
baglanmadan daha az etkilenir.

HP icin uygun maddenin ozellikleri:

v' DUsUk dagihm hacmi (1 L/Kg)

v' DUsUk endojen klirens (<4ml/dk/kQ)

v' Aktif kbmUr ile absorbsiyon

v Tek kompartmanda bulunma (ekstraselUler sivi)



« Dezavantqji:

Diger sistemlere gore daha fazla antikoagulasyon gerekir.
Hemoliz riskinden kacinmak icin kan akim hizi 350 ml/dk’t asmamalidir.
Platelet, beyaz kure hucreleri, kalsiyum ve glukozu nonselektif absorbe eder.

Kartus maliyetinin yUksek olmasi, egitimli teknisyen eksikligi nedeni ile
tedavinin gecikmesi.

O O O O

« HD' deki gelismelere bagl olarak bircok durumda
UstunlUgUNUN olmadigr gosterilmistir.

o YUksek akimli diyalizorler ile yUksek molekUl agirlikli toksinlerin
temizlenebilmesi, hemodiyalizin artan etkinligi

Use of extracorporeal treatments in the management of poisonings
Ghannoum M, Hoffman RS, Gosselin S, Nolin TD, Lavergne V, Roberts DM.
. Kidney Int 2018 Jun 26. pi: S0085-2538(18)30315-6. doi: 10.1016/ kint 2018.03.026. [Epub ahead of print] Review.



 HP'un eftkili oldugu durumilar:

Analjezikler ( Asetaminofen,propoksifen)
Kadiovaskuler ilaclar (Digoksin,Prokainamid,Kinidin)
Antikanser ilaclar( Metotreksat)

BarbitUratlar,

Diazepaom

Teofilin

Amanita phalloides

Karbamazepin

YV V VY V VY



HEMOFILTRASYON

Konveksiyon ilkesine dayanir

Yar gecirgen membrana basing uygulanir ve bu basing
farki lle daha bUyUk solUtler gecer.

Molekul agirligi <40.000-50.000 Da olanlar kandan
uzaklastinlabilir.

o Ancak bircok toksinin molekUl agirhigr <2000 daltondur, bu nedenle hemodiyalize bir
UstUnlOgU oldugu pek sdylenemez.

Etkili oldugu durumiar:
v' DUsuk dagihm hacmi (1 L/kg)
v Tek kompartmanda bulunma
v' DUsUk endojen klirens (<4ml/dk/kQ)

A stepwise approach for the management of poisoning wilh extracorporeal treatments,
Ghannoum M, Roberts DM, Hoffman RS, Oueliet G, Roy L, Decker BS, Bouchard J
Semin Dial. 2014 JukAug.27(4):352-70. dol 10.1111/561.12228 Epub 2014 Apt 3. Review

Use of extracorporeal treatments in the management of poisonings.
Ghannoum M, Hoffman RS, Gosselin S, Nolin TD, Lavergne V, Roberts DM.
Kidney Int 2018 Jun 26. pi: S0085-2538(18)30315-6. doi: 10.1016/ kint 2018.03.026. [Epub ahead of print] Review.




HEMODIAFILTRASYON

« HD ve HF ayni zamanda kullanilir.
 HD ve HF'dan daha etkilidir.
« Ciddi heparinizasyon gerekir.

« Maliyet ve is gucu ihtiyaci fazladrr.



PERITON DIYALIZI

Etkinligi dUsuktUr, ilaclar bu teknikle cok yavas uzaklastinlir,

Suda ¢dzunen, dUsuk molekuler agirligr olan, proteinlere dusuk
oranda baglanan, dagilim hacmi dustk olan toksinin
uzaklastinimasinda HD kontrendike ise denenebilir.

AntikoaguUlan kullaniimasi gerekmez.

Fehirlenmelerde Ekstrakorporal Tedawvi Secenekleri
Exctira o poreal Treatment Options in the Poisonings

Fsa KTLICASLANS
A Tio AD, Gazi Universitesi Tip Faioditesi, Ankara

Turkiye Klinikleri 3 Emerg Med-Special Topics 2016;2(1):19-25



SUREKLI RENAL REPLASMAN TEDAVISI:

« Hemodinamik unstabil hastalarda tercih edilir.

« Hipotansiyona yol acmadan dusuk etkili ancak uzun
sUreli diyaliz yapar (20-24 saat).

» Toksinin klirensi, aralikll HD'e gbre %50-80 daha dUsuktUr.

« Rebound fenomenini engelleyebilecegi ileri sUrOImuUstar.

o Lityum, Aminoglikozidler, Al-Desferoksamin, Fe- Desforaksamin, Metanol, Etanal,
Etilen Glikol, Vankomisin, N-asetil Prokainamid



PLAZMAFEREZ

Diyalizle klirensi saglanamayacak kadar bUyUk molekdl
agirhgi olan (>150.000 Da),

Endojen klirensi olmayan,
Proteinlere baglanma orani yUksek (>%80) olan

Dagiim hacmi dUsUk olan toksinlerin uzaklastinimasinda
kullanilabilir.

Komplikasyonlar: Kanama, hipokalsemi, hipersensitivite
reaksiyonu



« Etkin oldugu zehirlenmeler:

YV V VYV VYV VYV VYVYY

Amanita toksini

Tiroksin

Vinkristin

Digoksin-antikor kompleksi
Verapamil, Diltiazem, Propranolol
Trisiklik anfidepresanlar (Amitriptilin, Maprotilin)
Karbamazepin, fenitoin, valproik asit
Yilan isirklar

Proteine baglanan agir metaller
Organofosfat zehirlenmeleri

Teofilin

Psikoaktif ilaclar; tetrahidrokannabiol
Kafein

Amlodipin



KARACIGER DESTEK TEDAVISI
(ALBUMIN DIYALIZI)

Albumine yuksek oranda baglanan toksinlerin eliminasyonunda,
fulminan karaciger yetmezligi, hepatik ensefalopati, hepatorenal
sendromun gelistigi zehirlenmelerde kullanilir ve karaciger
transplantasyonu icin bir kdprudur.

Kullanildigr zehirlenmeler:
» Diazepam

Valproik asit

Karbamezapin

Fenitoin

Teofilin

Mantar zehirlenmesi

Asetaminofen

VYV VYV VY

Dezavantaji: Maliyeti yUksek, etkinligi belirsiz.



Terapotik Plazma
Degisimi
BUyUk molekdl agirigi olan (>150.000 Da)
Proteinlere baglanma orani yiksek (%80)

Dagillm hacmi dUsuk zehirlenmelerde nadiren kullanilir.

Tiroksin

Vinkristin

Sisplatin

Amanita phalloides toksini
Digoksin-antidigoksin kompleksi
Verapamil

Civa zehirlenmeleri

VVVYVVYVYYVYVYVY



Exchance Transtiizyon

» Toksikoloji de nadiren kullanilrr.

« Kullanildigi durumilar:

» YUksek oranda eritrositlere baglanan zehirlenmeler (Siklosporin,
Takrolismus)

» Methemoglobinemiye yol acan tosik maruziyetler (propranil, anilin,
dapson, sodyum nitrit)

» Hemolize yol acan toksik maruziyetler (dapson, arsin, krom).

Enhanced poison elimination in eritical care.

Ghannoum M, Gosselin 5.
Adv Chronic Kidney Dis. 2013 Jan;20(1):94-101. doi: 10.1053/j.ackd.2012.09.002. Review.

Available extracorporeal treatments for poisoning: overview and limitations.

Cuellet G, Bouchard J, Ghannoum M, Decker BS.
Semin Dial. 2014 Jul-Aua:27(41:342-9. doi- 10.1111/sdi.12238. Epub 2014 Aor 3. Review.




Serebrospinal Sivi Degisimi

. Ozellikle intratekal uygulanan, yasami tehdit eden
norolojik semptomu olan hastalarda nadiren
kullanilir.

« Cogu vaka bildirimleri metotreksat maruziyeti ile
ilgilidir.

Available extracorporeal treatments for poisoning. overview and limitations.
Cuellet G, Bouchard J. Ghannoum M, Decker BS.
Semin Dial. 2014 Jul-Aua:2741:342-9. doi: 10.1111/sdi.12238. Eoub 2014 Apr 3. Review.
o o




ECMO

Kardiyak ve solunum yetmezIligi olan hastalarda oksijenasyon
ve kardiyak fonksiyonlann gecici olarak mekanik cihazlar ile
desteklenmesidir.

Kardiyovaskuler kollaps, solunum yetmezIligi, kardiyojenik sok,
refrakter hipotansiyona yol acan durumlarda basart ile
kullaniimistir.

Zehirlenme vakalarnnda toksin metabolize veya elimine
edilinceye kadar hemodinami ve oksijenasyonu destekleyerek
etkili bir tedavi ydontemi olabilir.

Tek basina toksinleri yok etmez veya notralize etmez, ancak
toksin elimine edilene veya end-organ iyilesene kadar
hemodinamik destek ve oksijenasyon saglar.

Extracorporeal Membrane Oxygenation (ECMQO) for Severe Toxicological Exposures: Review of
the Toxicology Investigators Consortium (ToxIC).

Wang GS, Levitan R, Wiegand TJ, Lowry J, Schult RF, Yin S; Toxicology Investigators Consortium.
J Med Toxicol. 2016 Mar;12(1):95-9. doi- 10.1007/s13181-015-0486-8.
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Figure 2| US poison center trends in the use of hemodialysis,
hemoperfusion, and other extracorporeal treatments.

- . L

o Use of extracorporeal treatments in the management of poisonings._

Ghannoum M, Hoffman RS, Gosselin S. Nolin TD, Lavergne V, Roberts DM.
Kidney Int. 2018 Jun 26. pi: S0085-2538(18)30315-6. doi: 10.1016/] kint 2018.03.026. [Epub ahead of print] Review.




» Ekstrakorporal tedaviye karar verirken her vaka,
hastanin durumu ve mevcut kaynaklara gore
bireysellestiriimelidir.

« /ehirlenme vakalarnda ilk stabilizasyondan sonra
kapsamli bir risk degerlendiriimesi yapilarak
ekstrakorporal tedavinin gerekliligine karar verilir.

Extracorpeoreal treatment of intoxications.

de Pont AC.
Curr Opin Crit Care. 2007 Dec;13(6):668-73. Review.




Is the exposure to the poison likely to cause serious morbidity or mortality?
Yes

Y
Can the poison’s toxicity be prevented or reversed by an antidote?

"No \

Can the poison's toxicity be minimized by treatments that
—

prevent absorption and/or enhance efmination? Yes
‘No /
Is the poison's endogenous clearance >4m /minkg? Yes
w"°
Yes
Is the poison’s volume of distribution (Vo) >1-21/kg?
No

What percent of the poison is protein bound at the current concentration?

SB% Ml 8% 0 %5% |

What is the poison's molecular weight?

— 7\

15,000 0a 15-25,000 0a 25-50,00002 >50,000 0a

Figure 1| An overall clinical approach for the consideration of an extracorporeal treatment for the management of a generic poison.
HCO, high-cutoff membrane; MCO, middle-cutoff membrane.

LUse of extraco reali atments in ihe management of poisonings.

Ghannoum M, Hoffman RS, Gosselin S, Nolin TD, Lavergne V., Roberts DM.
Kigney Int 2018 Jun 26. pa: S0085-2538(18)30315-6. dot. 10.1016/.kant 2018.03.026. [Epub ahead of pnnt] Review.




« The Extracorporeal Treatments in Poisoining (EXTRIP) isimli
calisma grubu nefroloiji, klinik toksikoloji, kritik bakim ve
farmakoloji gibi bir cok alaninda faninan uzmanlar ile
uluslararasi bir isbirligi olarak kurulmustur.

« Grup her zehiricin, ECTR'nin klinik yaran, ilgili komplikasyonlari,
alternatif terapi ve maliyetleriile karsilastirarak dnerilerde
bulunur (http://www.extrip-workgroup.org)
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SALICYLATES POISONING
(see full publication)

General Recommendation
« ECTR is recommended in severe salicylate poisoning (1D)

Indications

ECTR is recommended if ANY of the following are met:

If [salicylate] > 7.2 mmol/L (100 mg/dL) (1D)

If [salicylate] = 6.5 mmol/L {90 mg/dL) in the presence of impaired kidney function (1D)
In the presence of altered mental status (1D)

In the presence of new hypoxemia requiring supplemental oxygen (10D)

L]

-

L]

-

If standard therapy (supportive measures, bicarbonate, etc.) fails (1D), ECTR is suggested if any of the following are met:
« [f [salicylate] > 6.5 mmol/L (90 mg/dL) (2D)
« [f [salicylate] = 5.8 mmol/L (B0 mg/dL) in the presence of impaired kidney function (2D)
« If the systemic pH is < 7.20 (2D)

Cessation of ECTR is indicated if:
« clinical improvement is apparent (1D) and
+ [salicylate] < 1.4 mmol/L (19 mg/dL {1D) or ECTR has been performed for a period of at least 4-6 h when salcylate concentrations are not readily available
(2D)

Choice of ECTR
+ [ntermittent HD is the preferred modality in patients with salicylate poisoning (1D)
+ The following are acceptable alternative if HD is not available:
e |ntermittent HP {1D)
= CRRT (3D)
= Exchange transfusion in neonates (1D)
+ Miscellaneous: It is recommended to continue intravenous bicarbonate therapy between ECTR sessions (1D).
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ACETAMINOPHEN (APAP) POISONING

View full publication

General Recommendation
+ ECTR is suggested in severe APAP poisoning (2D)

Indications
ECTR is recommended
» [f the [APAP] more than 1000 mg/L (6620 umol/L) and NAC is NOT administered (1D}
« [f the patient presents with altered mental status, metabolic acidosis, with an elevated lactate, and an [APAP] is more than 700 mg/L
(4630 pumol/L) and NAC is NOT administered (1D)
+ If the patient presents with an altered mental status, metabolic acidosis, an elevated lactate, and an [APAP] is more than 900 mg/L
(5960 pmol/L) even if NAC is administered (1D)
ECTR is not recommended
+ On the basis of the reported ingested dose if NAC is administered (1D}
ECTR is not suggested
» On the basis of reported ingested dose alone even if NAC is NOT administered (2D}
» Solely on the basis of the [APAP] if NAC is administered (2D).

Cessation of ECTR
» ECTR is recommended until sustained clinical improvement is apparent (1D)

Choice of ECTR
+ Intermittent hemodialysis is the preferred ECTR in patients with APAP poisoning (1D)
« The following are acceptable alternatives if HD is not available:
« Intermittent HP (1D)
» CRRAT (3D}
» Exchange transfusion in neonates (2D)

Miscellaneous
» MNAC therapy should be continued during ECTR at an increased rate (1D) ®
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BARBITURATES POISONING

(view full publication)

General Hecommendation
« ECTR is recommended in severe long-acting barbiturate poisoning (1D}

Indications
ECTR is recommended
« |f prolonged coma is present or expected (1D)
» If shock is present after fluid resuscitation (1D)
« |f, despite MDAC treatment, toxicity persists (1D)
ECTR is suggested
« |f, despite MDAC treatment, serum barbiturate concentration rises or remains elevated (2D)
« |If respiratory depression necessitating mechanical ventilation is present (2D)

Choice of ECTR
e [ntermittent HD is the preferred mode of ECTR of severe barbiturate poisoning (1D)
« HP (1D) or CRRT (3D) are acceptable alternative modalities in adults if HD is not available

Cessation of ECTR
« (Cessation of ECTR is indicated when clinical improvement is apparent (1D)
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METHANOL POISONING

(view full publication)

General Hecommendation

-

ECTR is recommended in severe methanol poisoning (1D)

Indications
ECTR is recommended if ANY of the following conditions are present:

-

-

-

-

Coma (Grade 1D)

Seizures (Grade 1D)

New vision deficits (Grade 1D)

Blood pH =7.15 (Grade 1D)

Persistent metabolic acidosis despite adequate supportive measures and antidotes (Grade 1D)

Serum anion gap higher than 24 mmol/L (Grade 1D); calculated by serum [Na+] — [Cl-] — [HCO3-].

Serum methanol concentration greater than 700 mg/L or 21.8 mmol/L in the context of fomepizole therapy (Grade 1D)
Serum methanol concentration greater than 600 mg/L or 18.7 mmol/L in the context of ethanol treatment (Grade 1D)
Serum methanol concentration greater than 500 mg/L or 15.6 mmol/L in the absence of an ADH blocker (Grade 1D)
In the absence of a methanol concentration, the osmolal/osmolar gap may be informative (Grade 10)

In context of impaired kidney function (Grade 1D}

Cessation of ECTR

-

ECTR can be terminated when the methanol concentration is <200 mg/L or 6.2 mmol/L and a clinical improvement is observed (Grade 1D)

Choice of ECTR

-

-

Intermittent hemodialysis is the modality of choice in methanol poisoning (Grade 1D)
Continuous modalities are acceptable alternatives if intermittent hemodialysis is not available (Grade 1D)

Miscellaneous
# ADH inhibitors are to be continued during ECTR for methanol poisoning (Grade 1D); as well as folic acid
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CARBAMAZEPINE POISONING
{view full publication)

General Recommendation
+ ECTR is suggested in severe carbamazepine poisoning (2D)

Indications
ECTR is recommended if ANY of the following conditions are present:
+ |f multiple seizures refractory to treatment occur (1D)
s |f life-threatening dysrhythmias occur (1D)
ECTR is suggested if ANY of the following conditions are present:
+ |f prolonged coma and/or respiratory depression requiring mechanical ventilation is present or expected (2D)
» |f significant toxicity persists, especially if carbamazepine concentrations rise or remain elevated, despite MDAC and support measures (20)

Cessation of ECTR
+ Clinical improvement is apparent (1D)
+ Carbamazepine concentration is below 10 mg/L (42 umol/L) (2D}

Choice of ECTR

+ Intermittent HD is the preferred ECTR in carbamazepine poisoning (1D)
The following are alternatives if hemodialysis is not available:

» Intermittent hemoperfusion (1D)

+ Continuous renal replacement therapy (3D)

Miscellaneous
+ MDAC should be continued during ECTR (1D)
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LITHIUM POISONING

(view full publication)

General Recommendations
« ECTR is recommended in patients with severe Li poisoning (1D)

Indications
ECTR is recommended
« If kidney function is impaired and the [Li+].>4.0 mEg/L (1D)
» In the presence of a decreased level of consciousness, seizures, or life-threatening dysrhythmias irrespective of [Li+] (1D)

ECTR is suggested
« if the [Li+].>5.0 mEg/L (2D)
« |f confusion is present (2D)
« |f the expected time to obtain a [Li+]<1.0 mEg/L with optimal management is >36 h (2D)

Cessation of ECTR
+ When the [Li+] =1.0 mEg/L or clinical improvement is apparent (1D}
+ After a minimum of 6 h of ECTR if the [Li+] is not readily available (1D)

After interruption of ECTR, serial [Li+] measurements should be obtained over 12 h to determine use of subsequent ECTR sessions (1D)

Choice of ECTR
» Intermittent hemodialysis is the preferred ECTR (1D)
« Continuous RRT is an acceptable alternative if intermittent hemodialysis is not available (1D)
+ After initial treatment, both continuous RRT and intermittent hemodialysis are equally acceptable (1D}
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METFORMIN POISONING
(see full publication)

General Recommendation
« ECTR is recommended in severe metformin poisoning (10)

Indications

ECTR is indicated if ANY of the following conditions are present:
= Lactate concentration greater than 20 mmol/L (1D)

pH less than or equal to 7.0 (1D}

Shock (1D)

Failure of standard supportive measures (1D)

Decreased level of consciousness (2D)

L]

L]

L]

L ]

Cessation of ECTR is indicated when
« Extracorporeal treatment should be continued until the lactate concentration is less than 3 mmol/L (1D)
AND
« pH greater than 7.35 (1D), at which time close monitoring is warranted to determine the need for additional courses of extracorporeal treatment.

Choice of ECTR
« Intermittent hemodialysis is preferred initially (1D)
+ Continuous renal replacement therapies may be considered if hemodialysis is unavailable (2D)
» Repeat extracorporeal treatment sessions may use hemodialysis (1D) or continuous renal replacement therapy (10).
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PHENYTOIN POISONING

(see full publication)

General Recommendation
« ECTR would be reasonable in selected cases of severe phenytoin poisoning (3D)

Indications

ECTR is suggested if prolonged coma is present or expected (2D)

ECTR would be reasonable if prolonged incapacitating ataxia is present or expected (3D)

We recommend not to perform ECTR solely based on suspected dose of phenytoin ingested (1D)
We recommend not to perform ECTR solely based on serum phenytoin concentration (1D)

-

-

-

-

Cessation of ECTR is indicated when
« ECTR should be discontinued when clinical improvement is apparent (1D)

Choice of ECTR
+ Intermittent hemodialysis is the preferred ECTR in phenytoin poisoning (1D)
+ Intermittent hemoperfusion is an acceptable alternative if intermittent hemodialysis is not available (1D)
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(see full publication)

General Recommendation
+ ECTR is recommended in severe Tl poisoning (1D)

Indications
ECTR is indicated if ANY of the following conditions are present:
» |f Tl exposure is highly suspected on the basis of history or clinical features (2D)
+ Assuming Tl concentrations are readily available, if TI concentration is =1.0 mg/L (2D)
+ Assuming Tl concentrations are readily available, if TI concentration is between 0.4 and 1.0 mg/L (3D)

Timing of ECTR
+ ECTR should be initiated as soon as possible, ideally within 24—48 hr of Tl exposure (10)

Cessation of ECTR
+ is suggested until Tl serum concentration is 0.1 mg/L for a minimal duration of 72 hr (2D)

Choice of ECTR

e Intermittent hemodialysis is the preferred initial ECTR, especially after an acute Tl ingestion (1D) Intermittent hemoperfusion or continuous renal
replacement modalities are valid alternatives if intermittent hemodialysis is not available (1D)
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THEOPHYLLINE POISONING

(see full publication)

General Recommendation
« ECTR is recommended in severe theophylline poisoning (1C)

Indications

ECTR is recommended if ANY of the following conditions are present:
+ [Theophylling] > 100 mg/L (555 mmol/L) in acute exposure (1C)
« Seizures are present (1D}
» Life-threatening dysrhythmias are present (1D)
« Shock is present (1D)
s There is a rising serum [theophylline] despite optimal therapy (1D)
» There is clinical deterioration despite optimal therapy (1D)

ECTR is suggested if:
« [Theophylline] > 60 mg/L (333 mmol/L) in chronic exposure (2D)
« The patient is < 6 months or > 60 years old and the [theophylling] > 50 mg/L (278 mmol/L) in chronic exposure (20)
» Gastrointestinal decontamination cannot be administered (2D)

Cessation of ECTR:
« Cessation of ECTR is recommended when clinical improvement is apparent OR the [theophylline] 15 mg/L (83 mmol/L) (1D)

Choice of ECTR:
« [ntermittent hemodialysis is the preferred recommended ECTR (1C})

The following are acceptable alternatives if hemodialysis is not available:
+ Hemoperfusion (1C)
« CRRT (3D)
« Exchange transfusion is an alternative to hemodialysis in neonates (2D)

Miscellaneous
+« MDAC should be continued during ECTR (1D) ®
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VALPROIC ACID POISONING
(see full publication)

General Recommendation
« ECTR is recommended in severe VPA poisoning (1D)

Indications

ECTR is recommended if any of the following is present:
« If the [VPA] is > 1300 mg/L (9000 p mol/L) (1D)
« If shock is present (1D)
« |f cerebral edema is present (1D)

ECTR is suggested if any of the following is present:
« |f the [VPA] is = 900 mg/L (6250 u mol/L) (2D)
« If coma or respiratory depression requiring mechanical ventilation is present (2D)
« [f acute hyperammonemia is present (2D)
« lipHis <7.10 (2D)

Cessation of ECTR is indicated if any of the following is present:
+ Clinical improvement is apparent (1D)
» [VPA]is between 50 and 100 mg/L (350 — 700 u mol/L) (2D)

Choice of ECTR:
+ Intermittent hemodialysis is the preferred ECTR in VPA poisoning (1D)
« If hemodialysis is not available, both intermittent hemoperfusion (1D) and CRRAT (2D) are acceptable alternatives
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