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ctivated charcoal (AC) is a porous carbon product

formed by superheating carbon compounds. The process

results in small particles with an exceptionally large sur-
face area. The large surface area is clinically useful for its ability to
bind with drugs, chemicals, and organic compounds. This bind-
ing or “adsorption” is useful in the clinical context because when
ingested it binds with toxins and prevents gastric absorption,
leaving the AC-bound chemicals to be excreted in feces (AACT/
EAPCCT, 200S). Activated charcoal has been recognized as a
gastric decontaminant since the early 1800s (Juurlink, 2015),
and is still the most commonly used agent for GI decontamina-
tion in acute poisoning (Watson 2005). It’s used for a wide vari-
ety of poisonings and is generally quite safe; but getting patients,
especially pediatric patients, to consume the medication orally
can be difficult. This article will review the use of AC in poison-
ing: which ingestions it is useful for, the evidence to support
its use, typical dosing of AC, and we offer evidence-based sug-
gestions on how flavouring agents can increase palatability and
patient adherence.

AC will bind with most drugs. It is effective for most poisonings.
However, the adsorption process relies on weak binding and fac-
tors such as toxin volume, temperature, solubility/ionization of
the toxin, pH, and the presence of other gastric contents. For this
reason it’s easier to describe when AC is ineffective, or requires
multiple doses, than it is to create an exhaustive list of drugs it
will bind to. Strong ions, heavy metals and alcohols are gener-
ally not well adsorbed to AC (Olson, 2010; AACT/EAPCCT,
2005). Substances not well adsorbed by AC can be recalled by
the “PHAILS” mnemonic: Pesticides, Hydrocarbons, Acids and
Alkalis, Iron, Lithium, and Solvents (Davis & Anderson, 2017).
Although single dose ACis the norm, occasionally multiple doses
of AC may be given to select patients (Eddleston et al., 2008).
Drugs that may require multiple dose AC (MDAC) administra-
tion can be recalled by the mnemonic “ABCD”: Antimalarials
(quinine) and aminophylline (theophylline), Barbiturates (phe-
nobarbital) and Beta-blockers (nadolol), Carbamazepine, and
Dapsone (Stephen et al., 2001).

The evidence to support AC use is of relatively low quality.
Conducting randomized controlled trials (RCT) on poisoned
patients is ethically and logistically challenging. As a result, the
use of AC is not well supported with RCT evidence. In-vitro
studies show that AC will strongly bind to common toxins
(Juurlink, 2016). AC has also been shown to decreases serum
levels with sub-toxic drug ingestions in volunteer studies when
compared to control (Olson, 2010; Juurlink, 2016). These
studies have shown AC to be effective in reducing rates of drug
absorption by 30-63% depending on the drug and time of AC

administration (Olson, 2010). A meta-analysis of volunteer
studies found that AC reduced drug absorption by an average
of 38% if administered within one hour, and that it continued
to be effective at four hours with a median reduction of 27.4%
(Jiirgens, Hoegberg, & Graudal, 2009). Although AC has shown
to be effective at reducing absorption rates and decreasing serum
drug levels, the two randomized controlled trials that have
assessed AC have not shown a mortality benefit (Cooper, Le
Couteur, Richardson, & Buckley, 2005; Eddleston et al., 2008).
The RCTs should be interpreted with caution. In one, half the
patients were poisoned with pesticides (and are likely not gen-
eralizable to pharmaceutical overdoses) (Eddelston et a., 2008),
and in the other the patients were toxic with either acetamin-
ophen, which has a direct antidote, or, benzodiazepines, which
tend not to be actively treated (Cooper et al., 200S). Both stud-
ies had large numbers of patients with delays greater than four
hours to AC administration.

The outcomes of case reports are generally positive and show
several clinically significant, non-mortality, benefits of AC
including: reduction in serum drug levels (AACT/EAPCCT,
2005); reductions in toxin-specific complications such as QTc
intervals (Friberg, Isbister, & Duffull, 2006), hepatotoxicity
(Chiew et al., 2017), rates of delirium (Page, Duffull, Whyte,
& Isbister, 2008), and antidote dose requirement (Chiew et al.,
2017). While the efficacy is a topic for debate, the general safety
of AC is not, with complications tending to be outweighed by
the potential benefits of judicious AC administration (Juurlink,
2016).

Although there is some disagreement on the efficacy of AC, it
is generally agreed upon that the sooner AC can be adminis-
tered after poisoning, the better the adsorption will be (AACT/
EAPCCT,2005). Usual doses of activated charcoal are 0.5-1g/kg
for pediatric patients and typical initial adult doses of 50-100g
with additional 50g doses potentially given every four hours
(AACT/EAPCCT, 200S; Chiew et al., 2015). The evidence sug-
gests that AC should not be given by nasogastric tube or used
in patients who cannot maintain their own airway, because of
the risk for AC aspiration and resultant pneumonitis (AACT/
EAPCCT, 2005). The risks and benefits of AC should also be
weighed for patients with, or at risk for GI perforation, as it
may obscure endoscopic investigation of the stomach (AACT/
EAPCCT, 2005). Ultimately, regional practice may be guided
by specific institutional policies, and individual dosing may vary
between patients and toxins. Clinical judgment is required.

Most patients will tolerate AC orally, but palatability, especially
in pediatric patients, can present a significant barrier to timely
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ingestion. A number of studies have examined the addition of fla-
vouring agents to address this issue. The majority of these studies
have investigated the palatability of mixing AC with flavouring
agents such as yogurt, juice, milk or cola (Dagnone, Matsui,
& Rieder, 2002; Skokan, Junkins, Corneli, & Schunk, 2001;
Cheng & Ratnapalan, 2007; Groth Hoegberg, Christophersen,
Christensen, & Angelo, 2005). Of the four studies identified,
only one examined palatability for adults, and compared AC and
yogurt versus AC and water, and found there to be no difference
in palatability between the two mixtures (Groth Hoegberg et al.,
2005). Pediatric studies, conversely, have consistently found cola
to be the preferred mix for AC in terms of flavour, ease of swal-
lowing, and overall preference (Dagnone et al., 2002; Skokan et
al,, 2001; Cheng & Ratnapalan, 2007).

There are concerns that the addition of flavouring agents could
change the adsorptive capacity of AC (Scharman & Krenzelok,
1994). Research into this question has proven these concerns
unfounded. In-vitro studies have evaluated the effects of adding
ice cream, yogurt, or food mixtures on the adsorptive capacity
of AC and the effect on clearing toxins, and have concluded that
although food can impair AC adsorption of toxins by approxi-
mately 11-26% (Groth Hoegberg et al., 2005), the AC was still
able to provide effective decontamination and clinical effect
(Groth Hoegberg et al., 2005). Furthermore, when AC is mixed
at concentrations greater than 5:1 the impairment of adsorption
approached insignificance (AC 92% adsorption, AC and food
90%), suggesting that in a clinical setting the use of a flavour-
ing agent or the contents of the stomach will have little effect
on the action of AC. Moreover, when cola-AC was compared to
cola-water mixtures in volunteer studies the cola-AC combina-
tion was not statistically different in its capacity to prevent acet-
aminophen absorption (Rangan et al., 2001).

AC is a generally safe drug, it’s cheap, and can effectively bind
with a great many toxins. But administering it in a timely way
can be a challenge. Improving AC palatability by using cola as a
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