Chelators Antidotes and Antagonists

The drugs included in this chapter act in a variety of
ways to counter the toxic effects of exogenous and en-
dogenous substances in the body. They are therefore
used in the management of poisoning and overdosage,
to protect against the toxicity of drugs such as antineo-
plastics, and in the management of metabolic disorders
such as Wilson’s disease where toxic substances accu-
mulate.

The main groups of drugs used include:

* antagonists, such as the opioid antagonist naloxone,
that compete with the poison for receptor sites. Other
antagonists act by blocking substances that mediate
the effects of the toxin; atropine (p.1219) acts in this
way

chelators and other drugs that form complexes with
the toxin. This may reduce absorption of the toxin
from the gastrointestinal tract, inactivate or reduce
the activity of the toxin, or increase its elimination
drugs that affect the metabolism of the toxin. Some
antidotes, such as fomepizole in methyl alcohol poi-
soning, act by reducing the rate of metabolism to a
toxic metabolite; alcohol (p.1625) has a similar ac-
tion. Others, such as methionine and glutathione,
promote the formation of inactive metabolites; ace-
tylcysteine (p.1548) also acts in this way

drugs that bypass the effect of the toxin. Calcium fo-
linate (p.1943) is used for this purpose in methotrex-
ate overdosage.

Acute poisoning

In the management of suspected acute poisoning it is often
impossible to determine the identity of the poison or the
size of the dose received with any certainty. Moreover, few
poisons have specific antidotes or methods of elimination,
and the mainstay of treatment for patients with suspected
acute poisoning is therefore supportive and symptomatic
therapy; in many cases nothing further is required. Symp-
toms of acute poisoning are frequently non-specific, par-
ticularly in the early stages. Maintenance of the airway and
ventilation is the most important initial measure; other
treatment, for example for cardiovascular or neurological
symptoms, may be added as appropriate. Patients who are
unconscious or who have respiratory depression may be
given naloxone, particularly if opioid overdosage is a pos-
sibility. Some centres also recommend the routine admin-
istration of glucose to all unconscious patients since hy-
poglycaemia may be a cause of unconsciousness, although
blood glucose measurements should be obtained first
where facilities are immediately available; thiamine may
be given in addition since glucose may precipitate Wer-
nicke’s encephalopathy.

Specific antidotes are available for a number of poisons
and are the primary treatment where there is severe poi-
soning with a known toxin. They may be life-saving in
such cases but their use is not without hazard and in many
situations they are not necessary; their use does not pre-
clude relevant supportive treatment.

Measures to reduce or prevent the absorption of the poison
are widely advocated. For inhalational poisoning the vic-
tim is removed from the source of poisoning. Some toxins,
in particular pesticides, may be absorbed through the skin,
and clothing should be removed and the skin thoroughly
washed to avoid continued absorption. Caustic substances
are removed from the skin or eyes with copious irrigation.
However, for orally ingested poisons the best method for
gastrointestinal decontamination remains controversial.
Activated charcoal adsorbs a wide range of toxins and is
often given to reduce absorption from the gastrointestinal
tract. A single dose is generally effective, particularly if it
is given within one hour of ingestion, although delayed use
may be beneficial for modified-release preparations or for
drugs that slow gastrointestinal transit time, such as those
with antimuscarinic properties. Charcoal is generally well
tolerated, although vomiting is common and there is a risk
of aspiration if the airway is not adequately protected. Re-
peated doses may be of use to eliminate some substances
even after systemic absorption has occurred.

Active removal of poisons from the stomach by induction
of emesis or gastric lavage has been widely used, but there

The symbol t denotes a preparation no longer actively marketed

is little evidence to support its role (see under Ipecacuanha,
p.1563). Induction of emesis with an emetic such as syrup
of ipecacuanha has been used but is no longer recommend-
ed for either the home or hospital situation since there is no
evidence that it improves outcomes and it may increase the
risk of aspiration. If used at all, it should only be in fully
conscious patients, where a potentially toxic amount has
been ingested within the previous hour, and where other
measures are unavailable or inappropriate. Emesis should
not be induced if the poison is corrosive or petroleum
based, nor if the poison is removable by treatment with ac-
tivated charcoal. Gastric lavage may occasionally be indi-
cated for ingestion of non-caustic poisons that are not ab-
sorbed by activated charcoal, but only if less than one hour
has elapsed since ingestion; it should not be attempted if
the airway is not adequately protected.

Whole-bowel irrigation using a non-absorbable osmotic
agent such as a macrogol has also been used, particularly
for substances that pass beyond the stomach before being
absorbed, such as iron preparations or enteric-coated or
modified-release formulations, but its role is not estab-
lished.

Techniques intended to promote the elimination of poisons
from the body, such as haemodialysis or haemoperfusion,
are only of value for a limited number of poisons in a few
severely poisoned patients. Forced diuresis is no longer
recommended, although alkalinisation of the urine using
sodium bicarbonate infusion may have a role for selected
poisons. Repeated oral doses of activated charcoal may be
as effective as these more invasive methods for some
drugs that undergo enterohepatic or enteroenteric recy-
cling.

Poisons Information Centres exist in many countries and
should be consulted for more detailed information in spe-
cific situations.

Activated Charcoal

Aktif Komir; Aktiivihiili; Aktivdlt szén; Aktyvintosios anglys; Carbo
activatus; Carbo Medicinalis; Carbdn activado; Charbon activé;
Decolorising Charcoal; Kol, aktivt; Medicinal Charcoal; UhIf ak-
tivnf; Wegiel leczniczy.

CAS — 16291-96-6 (charcoal).

ATC — AO7BAOI.

ATC Vet — QAO7BAO .

Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, US, and
Viet.

Ph. Eur. 6.2 (Charcoal, Activated). It is obtained from vegetable
matter by suitable carbonisation processes intended to confer a
high adsorption power. A black, light powder free from gritti-
ness. Practically insoluble in all usual solvents. It adsorbs not less
than 40% of its own weight of phenazone, calculated with refer-
ence to the dried substance. Store in airtight containers.

USP 31 (Activated Charcoal). The residue from the destructive
distillation of various organic materials, treated to increase its ad-
sorptive power. A fine, black, odourless, tasteless powder, free
from gritty matter. The USP 31 has tests for adsorptive power in
respect of alkaloids and dyes.

Adverse Effects and Precautions

Activated charcoal is relatively non-toxic when given
by mouth but gastrointestinal disturbances such as
vomiting, constipation, or diarrhoea have been report-
ed. It may colour the faeces black. Activated charcoal
should be used with caution in patients at risk of gas-
trointestinal obstruction as it may reduce gastrointesti-
nal motility.

Haemoperfusion with activated charcoal has produced
various adverse effects including platelet aggregation,
charcoal embolism, thrombocytopenia, haemorrhage,
hypoglycaemia, hypocalcaemia, hypothermia, and hy-
potension.

Care is needed if activated charcoal is used in patients
receiving specific oral antidotes such as methionine
(see Interactions, below). As with any treatment given
by mouth for poisoning the risk of aspiration should be
considered in drowsy or comatose patients.

Effects on the gastrointestinal tract. Gastrointestinal ad-

verse effects are the main complication of oral activated char-
coal. Vomiting may occur and is a risk factor for pulmonary

aspiration (see Effects on the Lungs, below). Although some
preparations may cause diarrhoea, activated charcoal may reduce
gastrointestinal motility and multiple doses have been associated
with intestinal obstruction or faecal impaction,** in some cases
leading to ulceration® or perforation;® overdosage with drugs that
reduce gastrointestinal motility may increase the risk.2*® Two
cases of pseudo-obstruction, one of which was fatal, have also
been reported” after the use of activated charcoal and sorbitol
with opioid sedation for theophylline poisoning. In another re-
port,® severe peritonitis developed in a patient given oral activat-
ed charcoal following gastric lavage; charcoal was found in the
peritoneum, although the site of perforation could not be detect-
ed. Acute appendicitis has also been reported after multiple doses
of activated charcoal.®
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Interactions

Activated charcoal has the potential to reduce the ab-
sorption of many drugs from the gastrointestinal tract
and simultaneous oral therapy should therefore be
avoided. In the management of acute poisoning, con-
current medication should be given parenterally. Care
is needed if a specific oral antidote such as methionine
is given since adsorption of the antidote may decrease
its effectiveness; it has been recommended that activat-
ed charcoal should be cleared from the stomach or
avoided if oral antidotes are to be used.

Uses and Administration

Activated charcoal can adsorb a wide range of plant
and inorganic poisons and many drugs including sali-
cylates, paracetamol, barbiturates, and tricyclic antide-
pressants; when given orally it reduces their systemic
absorption from the gastrointestinal tract and is there-
fore used in the treatment of acute oral poisoning. It is
of no value for poisoning by strong acids, alkalis, or
other corrosive substances and its adsorptive capacity
is too low to be of use in poisoning with iron salts,

1435 The symbol ® denotes a substance whose use may be restricted in certain sports (see p.vii)



