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OVERVIEW
Chelating agents are used to reduce blood and tissue levels of injurious heavy metals. Chelating agents are 
generally classified based upon the target heavy metal – iron, copper, mercury and lead being the major targets. 
Some chelating agents have a high degree of specificity for the target metal, while others chelate multiple agents. 
Specificity is important in regard to safety, as chelation of other metals or minerals may lead to serious side 
effects, for instance, lowering of calcium or phosphate levels as occurs with EDTA. The most important step in 
management of excessive heavy metal accumulation or poisoning is to avoid or eliminate the source of the 
exposure. Pharmacological interventions are complementary, but are effective and can be life saving.

The iron chelating agents currently in use include deferoxamine, deferasirox and deferiprone, all of which are 
highly specific for iron and have little or no effect on levels of copper, lead, calcium, magnesium or phosphate. 
Deferasirox and deferiprone can be administered orally, whereas deferoxamine requires parenteral 
administration.

The copper chelating agents in current use include penicillamine, trientine and dimercaprol. These agents are 
used largely to treat Wilson disease, the complications of which are caused by excessive body copper 
accumulation. Dimercaprol (also known as British anti-Lewisite [BAL]) must be given intravenously and is 
generally used only for acute or advanced symptomatic Wilson disease. It is also effective in lowering levels of 
other heavy metals including arsenic and mercury. Penicillamine and trientine are orally available and are the 
mainstays of prevention and therapy of Wilson disease. Trientine is generally better tolerated than penicillamine, 
which has many difficult side effects including acute liver injury. Nevertheless, penicillamine appears to be more 
effective in the initial management of symptomatic Wilson disease and is preferred as a first line therapy. Zinc is 
also used to treat Wilson disease, but it appears to act by inhibition of absorption of copper from the diet rather 
than chelation of copper from serum or tissue.

The lead and other heavy metal chelators include succimer (dimercaptonol), dimercaprol (BAL), and 
ethylenediaminetetraacetic acid (EDTA). Succimer is orally available and appears to be more effective and better 
tolerated that the other therapies, which require intravenous administration. These agents are also used for 
arsenic, mercury and cadmium poisoning.

The chelating agents are rare causes of liver injury, the only agent convincingly linked to causing idiosyncratic 
acute liver injury with jaundice being penicillamine which usually causes of an immunoallergic, mostly 
cholestatic hepatitis with a short incubation period.

The following chelating agents are discussed individually or jointly in LiverTox:

• Arsenic Chelators
⚬ Dimercaprol

https://www.ncbi.nlm.nih.gov/books/n/livertox/Dimercaprol/


• Copper Chelators (for Wilson Disease)
⚬ Dimercaprol
⚬ Penicillamine
⚬ Trientine
⚬ Zinc

• Iron Chelators
⚬ Deferasirox
⚬ Deferiprone
⚬ Deferoxamine

• Lead Chelators
⚬ Dimercaprol
⚬ EDTA [not in LiverTox]
⚬ Succimer

• Mercury Chelators
⚬ Dimercaprol
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