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Principles of Enhanced Elimination in the 

Poisoned Patient
 used in only a minority of patients with severe poisoning

 Used as adjunct to gut decontamination, antidotes, and other supportive care 

techniques

 Kinetic Factors that are important to determine whether enhanced 

elimination are useful or not:

1. Volume of distribution (Vd): a drug large Vd (e.g., >1-2 L/kg) - this technique is

not significant because this technique only clears drug that is present in the 

blood compartment.

2. Protein binding substances with high protein binding have a low concentration of 

free drug/chemical present

3. Intrinsic clearance these techniques are useful for low endogenous clearance rates 

(<4 mL/min/kg) and long half-lives materials



Four categories of techniques used to 

enhance the elimination of toxins

1. Multiple-Dose Activated Charcoal (MDAC)

 used for two reasons: 

 To decrease absorption of toxin that is slowly absorbed from the GI tract.

 To increase the elimination of toxin that has already been absorbed by inhibit 

enterohepatic recirculation 

 MDAC used in management of significant ingestions of carbamazepine, 

dapsone, phenobarbital, quinine, and theophylline

 have no effect in oleander or pesticide poisoning

 Contraindications:

 If the patient’s airway is not intact or protected.

 Intestinal obstruction or ileus.



1. Multiple-Dose Activated Charcoal 

(MDAC)

 Charcoal should be given at a dose of 50 g in adults and 1 g/kg in children 

every 4 hours

 If vomiting is occured , anti-emetics should be used. 

 Adverse effects:

 MDAC is generally well tolerated. 

 Charcoal is unpalatable and vomiting can occur. 

 Charcoal can cause constipation and this may be more likely in patients who are 

drowsy and bed bound



2. Urinary alkalinization

 administration of sodium bicarbonate to increase urine pH to 7.5-8.5 

 used to increase the renal elimination of drugs that are weak acids

 Used for drugs that are completely or majorly excreted renally

 works by increasing the proportion of drugs that are weak acids (drugs with a 

low pKa) that are in the ionized form in the renal tubular lumen

 decreases reabsorption of the drug from the renal tubule back into the blood, 

by ‘ion trapping’ the drug in the tubule and increasing renal elimination

 Used to increases the elimination of chlorpropamide, diflunisal, fluoride, 

methotrexate, phenobarbital,salicylates





2. Urinary alkalinization

 Plasma creatinine and electrolytes, arterial blood gas, and urinary pH should 

be checked before starting urinary alkalinization

 correct hypokalemia since urinary alkalinization will worsen hypokalemia

 dose of sodium bicarbonate (225 mL of 8.4%) over 60 minutes or 1.5 L of 

1.26% over 2 hours) in adults, 1 mL/kg 8.4% bicarbonate diluted in 0.5 L 5% 

dextrose or normal saline given at 2–3 mL/kg/hour in children. Further bolus 

doses or an infusion of sodium bicarbonate may be required to maintain the 

urinary pH at 7.5–8.5

 Adverse Effects

 The main risks of urinary alkalization are fluid and electrolyte imbalance

 Alkalaemia can occur

 Hypokalemia is common and patients may require supplemental potassium 

 Hypocalcaemia occurs rarely



3. Extracorporeal techniques

 It involve inserting a catheter into a large vein (femoral or internal 

jugular/subclavian) and pumping blood through an extracorporeal circuit 

 Extracorporeal techniques is needed in some cases including acute kidney 

injury, severe metabolic acidosis, or severe electrolyte disturbances.

 used in the management of the poisoned patient include:

1. peritoneal dialysis (no longer recommended )

2. Hemodialysis:

 In hemodialysis toxins are removed by diffusion across a dialysis membrane

 in cases of severe poisoning related to lithium, salicylates, and toxic alcohols 

(methanol, ethylene glycol, diethylene glycol, and isopropanol), bromide, 

carbamazepine sodium valproate, and phenobarbital.



Extracorporeal techniques

3. continuous veno-venous hemofiltration/hemodiafiltration (continuous veno-

venous hemofiltration (CVVHF)

 involves a combination of drug removal by filtration (convection) and dialysis 

(diffusion)

 Hemodialysis is generally preferred to CVVHF/CVVHDF because it is more efficient 

5. Hemoperfusion

 in hemofiltration the toxin is removed by convection

 adsorbent such as charcoal is used to remove the toxin

 rarely performed now as the cartridges required are not widely available



CVVHF
Hemodialysis 



Extracorporeal techniques

 Adverse Effects includes

 line-related complications (e.g., sepsis, bleeding, thrombosis)

 bleeding related to the anticoagulation required

 increased elimination of drugs used therapeutically (e.g., fomepizole or ethanol 

being used in methanol/ethylene glycol poisoning)

 hypotension related to the pressure required to drive the extracorporeal circuit 

and/or excessive fluid removal.



4. Chelation

 Chelation to increase excretion of heavy metals. Essentially chelators 

increase urinary clearance of metals (to be taking in upcoming lab)


