ACTIVATED CHARCOAL
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PHARMACOLOGY
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Pharmacokinetics
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Its Gl transit time is influenced by the type and quantity and ingested =
xenobiotic, fasting and hydration status, perfusion, and the use of
associated cathartics or evacuants, among other factors.
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, AC alone or administered with sodium chloride, sodium sulfate, =
magnesium sulfate, or a proprietary cathartic “salt”
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59 overdose patients compared with 104 overdose historical control participants who
ngested acetaminophen (APAP), carbamazepine, cyclic anfidepressants, opioid—APAP
combinations, and phenytoin, the addition of 70% sorbitol solution to 25 to 50 g of AC
decreased the median half-lives for gastric emptying (from 100 to 82 minutes), small
intestinal transit (from 209 to 180 minutes), and orocecal transit (from 270 to 210 minutes).{




Pharmacodynamics
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The adsorption rate to AC depends on external surface areqa, and the
adsorptive capacity depends on the far larger internal surface
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a greater capacity to adsorb larger xenobiotics as well as those in their larger
hydrated forms
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INonpolar, poorly water-soluble organic substances are more likely to be =
adsorbed from an agueous solution than polar, water-soluble substances
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Among the organic molecules, aromatics are better adsorbed than =
aliphatics; molecules with branched chains are better adsorbed than those
with straight chains; and molecules containing nitfro groups are better
adsorbed than those containing hydroxyl, amino, or sulfonic groups
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Notfable xenobiotics not amenable to AC are the alcohols, acids, alkalis, iron, =
lead, lithium, magnesium, potassium, and sodium salfs
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Activated charcaol is capable of rapidly removing volatile anesthefic gases such as =
isoflurane, sevoflurane, and desflurane from anesthetic breathing circuits, which is
potentially important in patients who are susceptible to or developmalignant
hyperthermia
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In vitro, the fraction of unadsorbed PAS decreased from 55% to 3% as the =
AZ-to-PAS ratio increased from 1:1 to 10:1 at a pH of 1.2.{1>114 <1}This study
provides the best scientific basis for the 10:1 AC-to drug ratio dose typically
recommended
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A meta-analysis of 64 controlled volunteer studies demonstrated that the
percentage of reduction in drug exposure provided by AC followed a
sigmoidal dose-response curve {3>69<3}{4> <4}Activated charcoal to drug
ratios of 1:1, 5:1, 10:1, 20:1, 25:1, and 50:1 reduced drug exposures by 2.0%,
30.2%, 44.6%, 58.9%, 62.9%, and 73.0%, respectively {5>69 <5}In a
subsequent study of volunteers ingesting 50 mg/kg of APAP, reducing a 1-
hour postingestion 50 g AC dose to 25 or 5 g caused the APAP area under
the concentration versus time curve (AUC) to increase by 23.6% and 59.0%,
respectively
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Whereas strongly ionized and dissociated salts, such as sodium chloride and
potassium chloride, are poorly adsorbed, nonionized or weakly dissociated
salts, such as iodine and mercuric chloride, respectively, are adsorbede
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Binding of y-hydroxybutyrate (800 mg) to AC (10 g) decreased from 84.3% =
to 23.3% when exchanging simulated gastric for intestinal fluid
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» lDesorption can lead to ongoing systemic xenobiotic absorption over dayin
this case, the apparent elimination half-life of the xenobioftic increases, but
peak concentrations remain unaffecteds
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The clinical effects of desorption can be minimized by providing sufficient =
AC to overcome the decreased affinity of the xenobiotic secondary to pH
change, such as by using multiple-dose AC
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Although ethanol and other solvents such as polyethylene glycol (PEG) are =
minimally adsorbed by AC, they can decrease AC adsorptive capacity for
a coingested xenobiofic by competing for AC binding




comitant Administration of Activated
arcoal with Cathartics or Evacuants
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»  Cathartics are often used with AC; however, evidence suggests that AC alone is
comparably effective to AC plus a single dose of cathartic (sorbitol or magnesium citrate

1 Whgo oslawl 5l SIS LU s S U oslawl g, =

Sldje 5,50 SW)L Sl Sol> pujuin b swoujuin,nud b o cowli 9 Sldjes )50 1 S8 L juals =
Swou 9 ol Wbl HLind (wgs> 9 OV auau b oasuinS gilo 9 wdg Sl ol o .

JLe; oz Jled U Jginsgow Sl 08568 5i0S 51 1 Jlw aungi csou Soiv ™




S,l JolS 059, (WBI) U Jgl=xo Sg iy cudg,uSJl PEG (swilgi aud,bb i in vitro g invivo AC =
|, @ Ulio JBlsp>9i GudlS (ad> aiuw U UL SLigu 53,9 UgwVeo,9 Ul 9 J=o Gl.

Sy (Jlo uwloslld 835 «wilSeS e paiatS 918 M lin 9 udud955 | 51 AC Ulis (swocaia> Lol =
2l lS @ b LB sp=gi wxi il PEG )5 pH oae )18 wd),55. S asllao ghblaie J,iusS o
w9391 S5 0,95 0ligS wae WBI (1 jud ;5 welw) L AC ab sulpis |) )5 9 @S i 0ausS pdlw aS o, I8
(200 (sdso 055) ¢ Ladsdsii (200 sdao 0,3) 9 Juolilyg (120 (sdao 0,3) @ yob Ulojos wb;&;-bjs)s
Ay Dy,

oz QK51 JoSUIS (ol 8 AC 1) Sl GaaslolbylS o uidoti GudlS sls Lol L AC Sl Juolilys pd (suls8l =

o>,

WHole-bowel irrigation L jualS S,lolue LB axgi 11 Sxo)ys wix AC )> soldbgls as 2.88 oS ™




®» [or example, experiments demonstrate desorption of cocaine, fluoxetine,

salicylate, and theophylline from AC but chlorpromazine was not
significantly affected by PEG at gastric pH.{6>11 <é}A confirolled crossover
study compared the addition of a short course of WBI (1 L/h) with AC alone
in nine healthy participants who were provided simultaneous
carbamazepine (200 mg), theophylline (200 mg), and verapamil (120
mg).{7>80 <7}Polyethylene glycol decreased AC's efficacy for
carbamazepine and theophylline but was synergistic with AC for
verapamil.{8>80 <8}Whole-bowel irrigation did not improve upon AC's
nonstaftistically significant 11% decrease in absorption in volunteers
ingesting 2.88 g of aspirin.{9>91 <9}The most likely explanation is
competition by PEG for the surface of the AC for solute adsorption.
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» Porous carbon microsphere compounds (eg, AST-120) are clinically used to
adsorb endogenous enteric uremic toxins to mitigate glomerular
hypertrophy, interstitial fibrosis, and progression of chronic kidney disease
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It is difficult to assess the efficacy of single-dose AC (SDAC) in a prospective study involving
consecutive adults receiving 50 g of AC for self-poisonings because of the exclusions of
multiple xenobiotic and sustained-release products and because SDAC was used in
combination with other forms of Gl decontamination in all symptomatic patients.{1>97
<1}Not surprisingly, a beneficial effect of SDAC on outcome measures could not be
demonstrated in asymptomatic patients
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. ore recent recommendations have relaxed the narrow AC administration “window” fo =
support its utilization beyond 1 hour.



MuUITiple-Dose Activated Charcoal

AC U 395 B> pd Sly S,uSel> 51 Li> aSlag,ls a4 cswlyl 5l 0iws LivyleS Li> (swliguis g pd =

AC | 595 i wis Llagls juals (swo aa> =
wulojy aS usleo Sobj sl 05,95dg)ls (50 g0 ™
g JMouil a4 sl (s 238l (@ wlgic (Jlio 0395 (d &)lg3). =

wsulo) a8 UgwVeo,9 Sl Sugugi) 3B Gud, S, L suVeb wan | Ulin sw s> (U Ulgie (Jlio =
Uy 039, Jiud, suVgb).

solof aS Sy 0Sws UivnlsS a s Brae Wlojed b (silo; aS sw Ulgi 5l Lizsl S,Sel> 5,8 (Mio =
03,5 Ugs> LS Suigwei; (Jled wudglio sSla Jled L or conjugated xenobiotic asS lawgi s,:SU
Sd 039 judg)ud 00w 9 JIed (5w 39 Jiko (5w dgud.




_sulilsi MDAC Sl Gaul3sl 835 Guw 5l i Sl ool 5U s Jlw 1982 GiylsS auis ™

- ol GliS 4 Gl Azt dw) aS MDAC @y wygo sShhes cucl w38l puslyulS JS =
O (palydS SgulSyue) Gt Clbogls pllus aS 2.85 (sdso 0,5 3 0S9ksS Lj9 L @
)0 s Sauyg 0l ooni wowl. V) Jliu,)Lgid. aow yoe (swopuw Jliu,Lgid 5l 8 £ 110
@ 6 * 45 celw jualS wal.




eSS swdgn aS AC awulgic S (Souw csucwlein infinite sink,” Joe swisS g ulSol plxil «5uJLs =

In this manner, AC was said to perform as an “infinite sink,” allowing for =
“gastrointestinal dialysis” to occur
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Multiple dose AC markedly decreased the apparent phenytoin half-lives in - =
patients with prolonged half-lives because of CYP2C9 enzyme genetic
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ADVERSE EFFECTS AND SAFETY ISSUES
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Other considerations include a determination of adequate Gl motfility =
(appropriate bowel sounds to ensure peristalsis) and normal
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PREGNANCY AND LACTATION
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DOSING AND ADMINISTRATION
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» /The correct AC dose and interval for multiple dosing, when it is indicated, is best tailored
to the amount and dosage form of the xenobiotic ingested, the severity of the overdose,
the potential lethality of the xenobiotic, and the patient’s abillity to tolerate AC.
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» Some evidence suggests that the total dose administered may be more
important than the frequency of administration {
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» After the initial AC loading dose of 1 g/kg, subsequent doses of 0.5 g/kg
(~25-50 g in adults) every 4 to 6 hours for up to 12 to 24 hours is reasonable
IN Most circumstances
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