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The application of hemodialysis to the treatment of 
barbiturate poisoning

KYLE J Clin Invest 32:364-371, 1953



2004 Annual Report of the American Association of Poison 
Control Centers Toxic Exposure Surveillance System

WATSON et al Am J Emerg Med 23: 589-666, 2005
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DOQI clinical practice guidelines for treatment of anemia

IV. Administration of EPO

Gastric lavage
• Gastric lavage should not be employed routinely! 
• In experimental studies, the amount of marker removed by gastric

lavage was highly variable and diminished with time. 
• There is no certain evidence that its use improves clinical outcome 

and it may cause significant morbidity. 
• Gastric lavage should not be considered unless a patient:

• has ingested a potentially life-threatening amount of a poison
• the procedure can be undertaken within 60 minutes of ingestion

• Even then, clinical benefit has not been confirmed. 
• Unless a patient is intubated, gastric lavage is contraindicated if 

airway protective reflexes are lost. 
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DOQI clinical practice guidelines for treatment of anemia

IV. Administration of EPO

Single-dose activated charcoal
• Based on volunteer studies, activated charcoal is more likely to produce 

benefit if administered within 1 h of poison ingestion. The administration of 
activated charcoal may be considered if a patient has ingested a potentially 
toxic amount of a poison up to 1 hour following ingestion. Activated 
charcoal may be considered more than 1 h after ingestion, but there are  
insufficient data to support or exclude its use. 

• The optimal dose of activated charcoal for poisoned patients is unknown, 
though available data imply a dose-response relationship that favors larger 
doses. The United States Pharmacopeia (USP DI, 1997) recommends:
– Children up to one year of age:1 g/kg
– Children 1 to 12 years of age:25 to 50 g
– Adults:25 to 100 g 

• Contraindications: An unprotected airway. 
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Gastric lavage
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Haemodialysis

• For substances with
– High wter solubility
– Low molecular weight
– Low volume of distribution< 

1 l/kg

• Disadvantage:
– Not for substances with high 

protein binding

• Advantage:
– Cheap
– Simple
– High availability
– Treatment of AKI
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Haemoperfusion

• For substances with
– High protein biding
– high volume of distribution

• Advantages:
– Direct contact of blood with 

charcoal

• Disadvantages:
– Thrombocytopenia
– Hypothermia
– Hypocalcemia
– Logistics / Availability
– Expensive
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HOLUBEK et al. Kidney Int 74, 1327–1334, 2008
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• Lithium (2583)
• Ethylene Glycol (2077)
• Salicylates (1490)
• Valproic Acid (516)
• Acetaminophen (474)
• Methanol (463)
• Ethanol (297)
• Benzodiazepine (281)
• Other (274)
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Valproic Acid

• Indication:
- Anti seizure medication
- Bipolar disorder
- Anxiety disorder
- Migraine headache
• Plasmalevel: 50-100 mg/l
• BIOV: 100 %
• Protein binding: 93%
• VOD: 0.13 L/kg
• Half-life: 10-20 h

• Indication:
- Anti seizure medication
- Bipolar disorder
- Anxiety disorder
- Migraine headache
• Plasmalevel: 50-100 mg/l
• BIOV: 100 %
• Protein binding: 93%
• VOD: 0.13 L/kg
• Half-life: 10-20 h

• Letal dose: ?, 700-1000 mg/l
• Symptoms:
-coma, seizures, cerebral edema
-bradycardia
-pancreatitis
-elevated transaminases
-thrombocytopenia

• Detoxification:
-active charcoal
-degree of plasma protein binding 

changes with plasma level
(at 450 mg/l only 70 protein bound)
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04:00 h high flux 
haemodialysis

blood flow 300 ml/min
Removal of 5,9 g VA

10:00 h high flux haemodialyis
blood flow 130 ml/min

Removal of 3,3 g valproic acid

Efficiency of high-flux hemodialysis in the treatment of 
valproic acid intoxication

KIELSTEIN et al. J Toxicol Clin Toxicol  41(6):873-6, 2003
-♂ 24 ca. 30 g VA in suicidal attempt, found 8 h post
-no gastric lavage
-SLE with thrombocytopenia (74 Tsd/µl)
-ammonia 330 µmol/l, severely altered EEG
-36 h after intoxication start of dialysis
-after 72 h still tablets in stomach
-after 18 d hospital discharge
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Carbamazepine

• Indication:
-anti seizure medication
-alcohol withdrawl
-treatment of chronic pain
-bipolar disorder

• Plasmalevel: 6-12 mg/l
• BIOV: 70 %
• Proteinbinding: 52-90%
• VOD: 0.8-1.8 l/kg

• Half-life: 18-65 h
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• Detoxification:
-gastric lavage up to 12 (24) h 
-hemoperfusion
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High-flux hemodialysis: an effective alternative to 
hemoperfusion in the treatment of 

carbamazepine intoxication.
KIELSTEIN et al. Clinical Nephrology 57: 484-486, 2002
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3.5 h high flux dialysis (F60S)
reduction by 9.4 mg/l (22%)

2.0 h hemoperfusion (DHP1)
reduction by 9.9 mg/l (32%)• 31 yo female (69 kg) with borderline dis.

• 120 g CBZ found 2 hours after ingestion
• Gastric lagage with 135 L (!!!) active charcoal
• CBZ-level 43 mg/L = 4.5 g 
• after 48 h extubation and transfer to psychiatry
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Lithium

• Indication:
-bipolar disorder

• Plasmalevel: 4.1-8.3 mg/l
• BIOV: 100 %
• Proteinebndg: 1%
• VOD: 0.79 l/kg
• Half-life: 22 h

• Elimination:
-renal
-reabsorption in the pxomal tubule 
-Competes with sodium
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Sustained low-efficiency dialysis (SLED) for acute
lithium intoxication

FIACCADORI et al. NDT Plus 5: 329–332, 2008



Efficiency of the Genius batch hemodialysis system with low serum 
solute concentrations: the case of lithium intoxication therapy.

DHONDT et al.  Am J Kidney Dis. 46(5):e95-9, 2005



One for all--a multi-use dialysis system for effective 
treatment of severe thallium intoxication.

KIELSTEIN et al. Kidney Blood Press Res 27(3):197-9, 2004



Successful treatment of life-threatening 
pentoxifylline intoxication by high-flux hemodialysis

EDEN et al Clinical Nephrology , 2010
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Summary

Pharmacokinetics ≠ Toxicokinetics !!!!

Extrakorporeal therapy is rarely necessary  
0.05 % of all intoxications

Hemodialysis (with high flux filtres) is efficient 
in the treatment of most intoxications

Dont buy charcoal cartridges!
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The availability and use of charcoal hemoperfusion in the 
treatment of poisoned patients.

SHALKHAM et al.  Am J Kidney Dis. 48(2):239-41, 2006

NYC PCC Survey of 40 dialysis units at hospitals taking 911 calls

34 units responded

10 have charcoal hemoperfusion cartridges

-most have cartridges that expire in the next 2 years

-1 had expired cartridges

-1site performed charcoal HP in the last 5 years(theophylline) 

-4 sites performed HP in the last 10 years (could remember why)

All 24 sites without cartridges said that they don't stock them because:

1. they rarely require their use

2. most toxins can be cleared with HD
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„Dosis sola facit venenum“



„Dosis dialysis sola facit salutem“




