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  poisoning	
  
•  Outline	
  of	
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Treatment	
  pyramid	
  of	
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  paMent	
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treatment	
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DecontaminaMon	
  
(esp	
  GI	
  decon)	
  

SupporMve	
  treatment	
  

Monitoring	
  



History	
  
Thomas	
  Graham,	
  father	
  of	
  modern	
  nephrology	
  develop	
  the	
  
principles	
  of	
  dialysis	
  

1800s	
  

Abel	
  and	
  colleagues,	
  construct	
  the	
  1st	
  arMficial	
  kidney	
  
aim	
  to	
  remove	
  salicylates	
  from	
  a	
  living	
  animal,	
  rather	
  than	
  
treaMng	
  kidney	
  failure	
  

1913	
  

1924	
   Haas	
  and	
  colleagues	
  performed	
  the	
  1st	
  successful	
  dialysis	
  in	
  
human	
  beings	
  

1943	
   Kolff	
  built	
  a	
  rotaMon	
  drum	
  kidney	
  that	
  could	
  be	
  used	
  
pracMcally	
  for	
  acute	
  kidney	
  failure	
  

1948	
  
Bywaters	
  and	
  Joekes	
  first	
  reported	
  the	
  use	
  of	
  dialysis	
  in	
  a	
  human	
  
case	
  of	
  salicylate	
  poisoning,	
  similar	
  to	
  that	
  carried	
  out	
  by	
  Abel	
  in	
  
animals	
  34	
  years	
  earlier	
  

1950s	
   Schreiner	
  even	
  published	
  his	
  first	
  series	
  in	
  1958,	
  thereby	
  
solidifying	
  the	
  promise	
  of	
  hemodialysis	
  as	
  a	
  therapeuMc	
  opMon	
  
for	
  poisoning	
  and	
  popularizing	
  its	
  use	
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most	
  poisonings	
  were	
  considered	
  amenable	
  to	
  treatment	
  by	
  
dialysis	
  

1970s	
  

1980s	
   New	
  skepMcism	
  toward	
  extracorporeal	
  therapies,	
  helped	
  by	
  
beber	
  understanding	
  of	
  toxicokineMc	
  principles	
  as	
  well	
  as	
  
improved	
  supporMve	
  care	
  for	
  poisoned	
  paMents	
  

another	
  pendulum	
  swing,	
  as	
  the	
  introducMon	
  of	
  beber	
  
dialysis	
  membranes	
  has	
  permibed	
  new	
  possibiliMes,	
  
especially	
  for	
  poisons	
  not	
  tradiMonally	
  considered	
  
‘‘dialyzable’’	
  

2000s	
  



So,	
  shall	
  we?	
  

Determining	
  ques:	
  
1.  Can	
  ECTR	
  remove	
  the	
  poison?	
  
2.  Can	
  removal	
  of	
  poison	
  aier	
  ECTR	
  improve	
  

survival?	
  

TheoreMcally,	
  higher	
  the	
  body	
  burden	
  of	
  a	
  
poison,	
  higher	
  the	
  toxicity	
  



Can	
  ECTR	
  remove	
  the	
  poison?	
  

1.  Technology	
  
2.  Endogenous	
  clearence	
  
3.  Protein	
  binding	
  
4.  Vd	
  

Blood	
  purifica-on	
  in	
  toxicology:	
  nephrology's	
  ugly	
  duckling.	
  
Ghannoum	
  M,	
  Nolin	
  TD,	
  Lavergne	
  V,	
  Hoffman	
  RS;	
  EXTRIP	
  workgroup.	
  	
  
Advances	
  in	
  chronic	
  kidney	
  disease.	
  2011	
  18(3):160-­‐6	
  



Methods	
  of	
  ECTR	
  

•  Haemodialysis	
  (HD)	
  
•  HaemofiltraMon	
  (HF)	
  
•  Haemoperfusion	
  (HP)	
  
•  Molecular	
  adsorbent	
  recirculaMng	
  system	
  
(MARS)	
  



	
  	
  	
  (D)	
  
20	
  kDa	
  

	
  	
  	
  	
  	
  	
  	
  	
  (F	
  /	
  HF)	
  
Upto	
  40	
  kDa	
  

Small	
  molecules	
  	
  
(low	
  molecular	
  weight)	
  
Low	
  protein-­‐binding	
  
Low	
  Vd	
  
Water	
  soluble	
  
	
  

Small	
  /	
  middle	
  molecules	
  





Orlowski	
  JM,	
  Hou	
  S,	
  Leikin	
  JB.	
  Extracorporeal	
  removal	
  of	
  drugs	
  and	
  toxins.	
  In:	
  
Ford	
  M,	
  Delaney	
  KA,	
  Ling	
  L,	
  et	
  al.,	
  editors.	
  Clinical	
  toxicology,	
  1st	
  ed.	
  St	
  Louis,	
  
MO:	
  WB	
  Saunders	
  Company;	
  2001.	
  pp.	
  43–50.	
  



Intermiben	
  HD	
  

•  For	
  toxic	
  substance	
  which	
  is	
  water-­‐soluble,	
  with	
  low	
  
molecular	
  weight,	
  low	
  protein-­‐binding,	
  low	
  Vd	
  

•  Clearance	
  of	
  toxic	
  substance	
  depends	
  on:	
  
-­‐  Membrane	
  surface	
  area	
  &	
  type	
  
-­‐  Blood	
  flow	
  rate	
  
-­‐  Dialysate	
  flow	
  rate	
  

Risk	
  of	
  rebound	
  toxicity	
  aier	
  cessaMon	
  of	
  HD,	
  due	
  to	
  
redistribuMon	
  of	
  toxin	
  



CVVH	
  /	
  CVVHD	
  

•  Advantage:	
  
-­‐  Large	
  pore	
  hollow	
  fibres,	
  allowing	
  the	
  convecMve	
  
removal	
  of	
  molecules	
  upto	
  40	
  kDa	
  

-­‐  Haemodynamically	
  unstable	
  paMent	
  
-­‐  Prolonged	
  duraMon	
  of	
  therapy	
  minimize	
  risk	
  of	
  
rebound	
  effect	
  

•  Disadvantage:	
  
-­‐  Lower	
  clearance	
  compared	
  to	
  HD	
  



Hemoperfusion	
  (HP)	
  
•  The	
  blood	
  pass	
  through	
  a	
  cartridge	
  containing	
  a	
  sorbent	
  

material	
  able	
  to	
  adsorb	
  the	
  toxin	
  
•  three-­‐	
  types	
  of	
  sorbents	
  

-­‐	
  charcoal-­‐based	
  sorbents	
  (1000-­‐1500	
  kDa,	
  but	
  cannot	
  
remove	
  protein-­‐bound	
  molecules)	
  
-­‐	
  synthe0c	
  resins	
  (more	
  effecMve	
  for	
  protein-­‐bound	
  &	
  lipid-­‐
soluble	
  molecules)	
  
-­‐	
  anion	
  exchange	
  resins	
  

•  Disadvantage:	
  	
  
-­‐	
  technically	
  more	
  difficult	
  than	
  HD	
  
-­‐	
  cannot	
  correct	
  acid-­‐base,	
  electrolyte	
  and	
  fluid	
  
abnormaliMes	
  



MARS	
  

•  Remove	
  albumin-­‐bound	
  toxic	
  molecules	
  



These	
  are	
  bread	
  and	
  buber	
  for	
  a	
  nephrologist,	
  
but	
  not	
  us	
  !	
  
	
  
So	
  what	
  should	
  we	
  do?	
  



Mnemonics	
  
METAL	
  
•  Methanol,	
  Merormin	
  
•  Ethylene	
  Glycol	
  
•  Theophylline	
  
•  Aspirin	
  
•  Lithium	
  

I-­‐STUMBLE	
  
•  Isopropyl	
  alcohol	
  
•  Salicylates	
  
•  Theophylline	
  
•  Uremia	
  
•  Methanol	
  
•  Barbiturate,	
  Beta-­‐blockers	
  

(water	
  soluble	
  e.g.	
  atenolol)	
  
•  Lithium	
  
•  Ethylene	
  Glycol	
  

SLIME	
  
•  Salicylates	
  
•  Lithium	
  
•  Isopropanolol	
  
•  Methanol	
  
•  Ethylene	
  Glycol	
  



hbp://www.extrip-­‐workgroup.org/	
  



Represented	
  Socie7es	
  
The	
  following	
  socieMes	
  have	
  delegated	
  an	
  acMve	
  parMcipant	
  to	
  the	
  workgroup	
  







EXTRIP	
  recommendaMon	
  
13	
  available	
  so	
  far	
  

•  Acetaminophen	
  
•  Salicylates	
  

•  Barbiturates	
  
•  Carbamazepine	
  
•  Phenytoin	
  
•  Valproate	
  

•  Digoxin	
  
•  Theophylline	
  

•  Merormin	
  
•  Methanol	
  
•  TCA	
  
•  Lithium	
  
•  Thallium	
  





Clinical	
  toxicology.	
  52(8):856-­‐67.	
  	
  

EXTRIP	
  recommendaMon	
  for	
  Panadol	
  overdose	
  





Some	
  other	
  examples	
  



Salicylate	
  



EXTRIP	
  recommendaMon	
  for	
  salicylate	
  poisoning	
  

	
  Ann	
  Emerg	
  Med.	
  266(2):165-­‐81.	
  



Barbiturates	
  

Am	
  J	
  Kidney	
  Dis	
  64(3):	
  347-­‐358.	
  



EXTRIP	
  recommendaMon	
  for	
  Barbiturate	
  overdose	
  

Am	
  J	
  Kidney	
  Dis	
  64(3):	
  347-­‐358.	
  



Carbamazepine	
  

Clin	
  Toxicol	
  (Phila)	
  52(10):	
  993-­‐1004.	
  	
  



EXTRIP	
  recommendaMon	
  for	
  carbamazepine	
  overdose	
  

Clin	
  Toxicol	
  (Phila)	
  52(10):	
  993-­‐1004.	
  	
  





EXTRIP	
  recommendaMon	
  for	
  phenytoin	
  overdose	
  

Am	
  J	
  Kidney	
  Dis.	
  67(2):187-­‐97	
  



valproate	
  

Clin	
  Toxicol	
  (Phila)	
  53(5):	
  454-­‐465.	
  	
  



Clin	
  Toxicol	
  (Phila)	
  53(5):	
  454-­‐465.	
  	
  

EXTRIP	
  recommendaMon	
  for	
  Valproate	
  overdose	
  



Theophylline	
  

	
  Clin	
  Toxicol	
  (Phila)	
  53(4):	
  215-­‐229	
  



	
  Clin	
  Toxicol	
  (Phila)	
  53(4):	
  215-­‐229	
  

EXTRIP	
  recommendaMon	
  for	
  Theophylline	
  overdose	
  



merormin	
  

Crit	
  Care	
  Med.	
  43(8):1716-­‐30	
  



Crit	
  Care	
  Med.	
  43(8):1716-­‐30	
  

EXTRIP	
  recommendaMon	
  for	
  Merormin	
  overdose	
  



methanol	
  

CriMcal	
  Care	
  Medicine	
  43(2):	
  461-­‐472.	
  



CriMcal	
  Care	
  Medicine	
  43(2):	
  461-­‐472.	
  

EXTRIP	
  recommendaMon	
  for	
  Methanol	
  overdose	
  



Lithium	
  

	
  Clin	
  J	
  Am	
  Soc	
  Nephro	
  10(5):875-­‐87	
  	
  



EXTRIP	
  recommendaMon	
  for	
  Lithium	
  overdose	
  

	
  Clin	
  J	
  Am	
  Soc	
  Nephro	
  10(5):875-­‐87	
  	
  



Thallium	
  

Clin	
  J	
  Am	
  Soc	
  Nephrol	
  2012	
  7(10):	
  1682-­‐1690	
  



EXTRIP	
  recommendaMon	
  for	
  thallium	
  overdose	
  

Clin	
  J	
  Am	
  Soc	
  Nephrol	
  2012	
  7(10):	
  1682-­‐1690	
  



EXTRIP	
  did	
  NOT	
  recommend	
  ECTR	
  

•  Digoxin	
  
-­‐	
  Digoxin-­‐specific	
  Fab	
  is	
  an	
  effecMve	
  treatment	
  
that	
  can	
  reverse	
  toxic	
  effects	
  of	
  cardiac	
  
glycosides	
  rapidly	
  

•  TCA	
  



Thank	
  you	
  


