
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=ictx19

Download by: [UPSTATE Medical University Health Sciences Library] Date: 15 March 2017, At: 07:01

Journal of Toxicology: Clinical Toxicology

ISSN: 0731-3810 (Print) (Online) Journal homepage: http://www.tandfonline.com/loi/ictx19

Position Statement: Cathartics

To cite this article: (1997) Position Statement: Cathartics, Journal of Toxicology: Clinical
Toxicology, 35:7, 743-752, DOI: 10.3109/15563659709162570

To link to this article:  http://dx.doi.org/10.3109/15563659709162570

Published online: 29 Jul 2009.

Submit your article to this journal 

Article views: 42

View related articles 

http://www.tandfonline.com/action/journalInformation?journalCode=ictx19
http://www.tandfonline.com/loi/ictx19
http://www.tandfonline.com/action/showCitFormats?doi=10.3109/15563659709162570
http://dx.doi.org/10.3109/15563659709162570
http://www.tandfonline.com/action/authorSubmission?journalCode=ictx19&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=ictx19&show=instructions
http://www.tandfonline.com/doi/mlt/10.3109/15563659709162570
http://www.tandfonline.com/doi/mlt/10.3109/15563659709162570


Clinical Toxicology, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA35(7), zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA743-752 (1997) 

Position Statement: Cathartics 

American Academy of Clinical Toxicology; 
European Association of Poisons Centres 
and Clinical Toxicologists zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ABSTRACT 

In preparing this Position Statement, all relevant scientific literature was 
identified and reviewed critically by acknowledged experts using agreed 
criteria. Wellconducted clinical and experimental studies were given 
precedence over anecdotal case reports and abstracts were not usually 
considered. A draft Position Statement was then produced and subjected to 
detailed peer review by an international group of clinical toxicologists chosen 
by the American Academy of Clinical Toxicology and the European Associa- 
tion of Poisons Centres and Clinical Toxicologists. The Position Statement 
went through multiple drafts before being approved by the Boards of the two 
societies and being endorsed by other societies. 

The Position Statement includes a summary statement for ease of use and is 
supported by detailed documentation which describes the scientific evidence 
on which the Statement is based. 

The administration of a cathartic alone has no role in the management of the 
poisoned patient and is not recommended as a method of gut 
decontamination. Experimental data are conflicting regarding the use of 
cathartics in combination with activated charcoal. No clinical studies have 
been published to investigate the ability of a cathartic, with or without 
activated charcoal, to reduce the bioavailability of drugs or to improve the 
outcome of poisoned patients. Based on available data, the routine use of a 
cathartic in combination with activated charcoal is not endorsed. If a 
cathartic is used, it should be limited to a single dose in order to minimize 
adverse effects. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

The initial draft zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAof this Position Statement was prepared by D Barceloux, M McGuigan, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAand K Hartigan-Go. 

This Position Statement is endorsed by the American Board of Applied Toxicology and the Canadian Association of Poison 

Control Centers. 
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SUMMARY STATEMENT. 

INTRODUCTION 

Overall, the mortality from acute poisoning is less 

than one percent. The challenge for clinicians 

managing poisoned patients is to identify promptly 

those who are most at risk of developing serious 

complications and who might potentially benefit, 

therefore, from gastrointestinal decontamination. 

The two general types of osmotic cathartics used 

in poisoned patients are saccharide cathartics 

(sorbitol) and saline cathartics (magnesium citrate, 

magnesium sulfate, sodium sulfate). 

RATIONALE 

Cathartics are intended to decrease the absorption 

of substances by accelerating the expulsion of the 

poison from the gastrointestinal tract. 

Sorbitol improves the palatability of activated 

charcoal by imparting a sweet taste and by 

masking the grittiness of the charcoal. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
IN WTRO STUDIES 

Seven studies have investigated the effect of 

cathartics on the adsorption of drugs by activated 

charcoal. 

One study' evaluated the effect of magnesium 

citrate on the binding of salicylates to charcoal 

and found apparent pH-dependent changes in ad- 

sorption. At low pH, magnesium citrate inter- 

fered with salicylate adsorption and at high pH 

values it enhanced salicylate adsorption. The 

statistical significance of this increase was not 

calculated. 

Four other ~ t u d i e s ~ - ~  have evaluated the impact of 

magnesium citrate at controlled pH on the 

adsorptive capacity of activated charcoal. At pH 

1.2, magnesium citrate reduced the adsorptive 

capacity of charcoal by 15% zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(p < zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA0.05)2 In a 

study conducted at pH zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA4.0, magnesium citrate 

significantly (p < 0.01) enhanced the adsorption 

of salicylate to charcoal, regardless of the initial 

salic ylate concentration and the charcoa1:salicylate 

ratio.3 In another study where the pH was 

unknown, but controlled, the presence of 

magnesium citrate apparently increased the 

adsorption of C'4-labeled paraquat at charcoal to 

paraquat ratios of 1O:l and 20:1.4 A study using 

simulated gastric fluid with an unstatd pH showed 
an apparent decrease in the adsorption of aspirin 

to charcoal when magnesium citrate was added 

and an apparent increase in adsorption to charcoal 

when simulated intestinal fluid was used.5 

ANIMAL STUDIES 

The combination of magnesium citrate and 

activated charcoal given to mice 30 minutes after 

paraquat administration increased survival from 

31% (controls) to 94% (p < 0.01): 

When sorbitol and mannitol were coadministered 

with activated charcoal to dogs, Van de Graaf zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAer 
a2.' demonstrated that the area under the curve 

(AUC) for acetaminophen (paracetamol) was 75% 
greater with cathartics plus charcoal compared 

with charcoal alone (p = 0.07) and the peak 
plasma acetaminophen concentration was 80.4% 
greater (p = 0.012) after cathartics and charcoal 

compared with charcoal alone. 

In studies conducted in rats, the addition of 

activated charcoal to sorbitol significantly reduced 

the peak drug concentrations to 23.8% of control 

(p < 0.001) for chlorpheniramine, to 20.6% of 

control (p < 0.001) for chloroquine, to 25.6% of 

control (p < 0.001) for pentobarbital, and to 

55.2% of control (p < 0.001) for aspirin.* 

Sodium sulfate and activated charcoal adminis- 

tered to rats significantly reduced (p < 0.001) 
peak plasma concentrations of salicylate, 

pentobarbital, chlorpheniramine, and chloroquine 

when compared with control. The combination 

was significantly (p < 0.001) more effective than 

charcoal alone in reducing peak drug concen- 

trations of salicylate, pentobarbital, and 

chloroquine.' 

Sodium sulfate, but not sorbitol, together with 

superactivated charcoal increased survival (2 of 
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11) and significantly zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(p C 0.01) increased sur- 

vival times of rats that were given lethal doses of 

T-2 mycotoxin." 

VOLUNTEER STUDIES 

Cathartics Alone 

Magnesium sulfate did not alter significantly (p > 
0.1) the serum concentrations of lithium and 

salicylate when administered 30 minutes after 

dosing. 

Galinsky and Levy12 showed that sodium sulfate 

did not change significantly the urinary recovery 
of acetaminophen (paracetmol) and its metabolites 

(mean zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAf SD, 87.0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAf 8.3%) when compared with 

control (89.6 f 10.7%). 

After the administration of sorbitol, urine sal- 
icylate recovery (95.9 f 14.4%) was not reduced 

significantly when compared to control (100%). l 3  

Al-Shareef zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAet aL6 demonstrated that the mean 

peak plasma theophylline concentration (7.8 
mg/L) was significantly (p < 0.001) greater in 

volunteers given sorbitol than in the control group zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
(5.5 mg/L). The mean time to peak concentration 

was significantly (p < 0.01) shorter (1 1.38 hours) 

in the sorbitol group than in the control group 

(16.0 hours). There was no difference in the 

mean AUC,,, ,, between the sorbitol (1 16.6 
mg/L/h) and control (97.6 mg/L/h) groups. 

In another study, Minton et a2.I4 found sorbitol 

did not alter significantly the AUC of theophylline 

whether administered at 1 hour (142.2 mg/L/h) or 
6 hours (124 mg/L/h) after dosing when compared 

with control (152.8 mg/L/h). 

Sorbitol Plus Activated Charcoal 

Sorbitol and activated charcoal reduced signifi- 

cantly (p <0.01) the AUC of theophylline (85.5 
f 10 mg X h/L) when compared with charcoal 

(113 f 5.7 mg X h/L) and with no treatment 

(304.6 f 18.8 mg X h/L) groups.15 

Keller et d . I 6  found that sorbitol and activated 

charcoal reduced significantly (p < 0.05) 
salicylate elimination (0.912 f 0.18 g) in the 
urine when compared with charcoal alone (1.26 f 
0.15 g). 

Al Shareef et aL6 demonstrated that sorbitol and 

activated charcoal did not reduce significantly (p 
> 0.05) the AUC of theophylline (7.48 mg/L/h) 

when compared with charcoal alone (10.46 
mg/L/h). 

Urinary salicylate excretion was not reduced sig- 

nificantly (p > 0.05) by the administration of 

sorbitol 43 g and 77 g and activated charcoal 

(mean 63.8% and 61.556, respectively) when 
compared to activated charcoal alone (mean 

62.3 %). 

CLINICAL STUDIES 

No clinical studies have been published to investi- 

gate the ability of cathartics, with or without acti- 

vated charcoal, to reduce the bioavailability of 

drugs or to improve the outcome of poisoned 

patients. 

DOSAGE REGIMENS 

Sorbitol. The dose of sorbitol is approximately 

1-2 g/kg body weight. The conversion of milliliters 

of sorbitol to grams of sorbitol is as follows: sorbitol 

(70%) 100 mL = 100 mL X 0.7 X 1.285 g sorbi- 

tol/mL (specific gravity) = 89.95 g sorbitol. The 

recommended dose is 70% sorbitol 1-2 mL/kg in 

adults and 35% sorbitol 4.3 mL/kg in children. 

These recommendations apply only to single doses of 
cathartics. 

Magnesium Citrate. There are few dose- 

response data for magnesium citrate. A commonly 
recommended dose is 10% magnesium citrate solu- 

tion 250 mL in an adult and 4 mL/kg body weight in 

a child. 

INDICATIONS 

Based on available data, there are no definite 

indications for the use of cathartics in the 

management of the poisoned patient. 
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CONTRAINDICATIONS 

Absent bowel sounds, recent abdominal trauma, 

recent bowel surgery, intestinal obstruction, or 

intestinal perforation. 

Ingestion of a corrosive substance. 

0 Volume depletion, hypotension, or significant 

electrolyte imbalance. 

Magnesium cathartics should not be given to 
patients with renal failure, renal insufficiency, or 
heart block. 

Cathartics should be administered cautiously to 
the very young zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(C 1 year of age) and to the very 

old. 

COMPLICATIONS 

Single Dose 

Data are limited regarding the mechanism of 
action of cathartics. Postulated mechanisms of 
action include a direct effect of the cathartic in the 
lumen of the intestines either promoting osmotic 

retention of fluid or extracting water from the 
intestinal circulation. The resulting increase in intra- 
luminal contents activates gastrointestinal motility 

reflexes, which enhance the expulsion of the intra- 
luminal contents. 

RATIONALE 

The primary rationale for using cathartics is the 
belief that these agents reduce absorption of a poison 

by decreasing the time the poisbn or the poison- 
charcoal complex remains in the gut. Sorbitol 
improves the palatability of activated charcoal by 
imparting a sweet taste and by reducing the grittiness 
of activated charcoal. 

Although cathartics have sometimes been adminis- 
tered with activated charcoal to reduce the risk of 

constipation, there is no evidence that a single dose 
of activated charcoal produces constipation. 

Nausea, abdominal cramps, vomiting. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
IN zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAVlTRO STUDIES 

Transient hypotension. 

Multiple or Excessive Doses 

Dehydration. 

Hypernatremia in patients receiving sodium- 

containing cathartics. 

Hypermagnesemia in patients receiving a magnes- 
ium-containing cathartic. 

SUPPORTING DOCUMENTATION 

INTRODUCTION 

The two general types of osmotic cathartics used 
in poisoned patients are saccharide cathartics 
(sorbitol) and saline cathartics (magnesium citrate, 
magnesium sulfate). Numerous cathartics (sodium 

phosphate, sodium sulfate, magnesium hydroxide, 
lactulose, mannitol, and castor oil) have been used in 

the past, but the administration of these agents is 
now less frequent. 

Saline Cathartics. Cooney and Wijaya' 
measured the effect of pH on the binding of sodium 

salicylate to charcoal. At pH 1.2 magnesium citrate 

was present primarily (99.6%) in the undissociated 

form, which binds well to charcoal. At pH 1.25 and 
at a charcoa1:drug ratio of 3.3:1, the addition of 
varying concentrations of magnesium citrate to the 

solution reduced the amount of sodium salicylate 
adsorbed to charcoal from approximately 85 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA% to 

approximately 73%. At pH 9, magnesium citrate 
occurred primarily (99.3%) in the dissociated form, 

which adsorbs poorly to charcoal. Following the 

addition of varying concentrations of magnesium 
citrate to the solution at pH 9, the amount of sodium 
salicylate adsorbed to charcoal increased from 
approximately 25% to 40%. No data tables or 

statistical analyses were reported in this study. 
Czajka and Konrad2 studied the effect of mag- 

nesium citrate 5.9% (0.13 M), sodium sulfate 8.52% 
(0.6 M), and magnesium sulfate 7.22% (0.6 M) on 

the adsorption of aspirin to activated charcoal at pH 

1.2. The premixing of magnesium citrate with 
activated charcoal reduced the adsorptive capacity of 



Position Statement: Cathartics zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA747 

the activated charcoal by zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA15% (282.71 f 5.91 mg 

aspiridg charcoal) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(p < 0.05) compared with the 

control of distilled water (332.35 f 14.35 mg 

aspiridg charcoal). There was no significant 

difference in adsorptive capacity between the mixture 

that contained magnesium sulfate (320.08 f 9.87 mg 

aspiridg charcoal) or sodium sulfate (329.94 f 3.38 
mg aspiridg charcoal) and the control of distilled 

water. This study demonstrated no desorption of 

aspirin from the drug-charcoal complex at acid pH 

by any of these mixtures. 

The results of a study by Ryan zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAef zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAaL3 indicated 

that citrate ions and, to a lesser extent, magnesium 

ions were responsible for the significant (p < 0.01) 
enhancement of the adsorption of salicylate to acti- 

vated charcoal compared with control (activated 
charcoal 100 mg in water 30 mL). The pH of all 

test solutions was adjusted to pH 4 to eliminate the 

effect of pH on adsorption. At the three initial con- 

centrations of salicylate tested, the percent salicylate 

adsorbed to activated charcoal in magnesium citrate 

compared with the percent salicylate adsorbed in 

water (control) were: at salicylate 200 mg/L, 100% 
vs 51%; at salicylate zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA600 mg/L, 82.5% vs 33.3%; 
and at salicylate lo00 mg/L, 60% vs 21.4%. 

The addition of magnesium citrate 2.4 mL and 12 
mL to simulated gastric fluid changed the adsorption 

of aspirin 40 mg to charcoal 400 mg from 40 mg to 

39.5 mg and 36.7 mg, respectively. The addition of 

magnesium citrate 2.4 mL and 12 mL to simulated 

intestinal fluid increased the adsorption of aspirin to 

charcoal from 31.5 mg to 35.3 mg and 34.2 mg, 

respectively.' NO statistical analyses were reported 

in this study. 

Gaudreault ef zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAaL4 examined the effect of mag- 

nesium citrate at an unknown, but controlled, pH on 

the adsorption of 14C paraquat to activated charcoal. 

At a charcoal to paraquat ratio of 10: 1, the presence 

of magnesium citrate increased adsorption from 37% 
to 53 %. When the ratio was increased to 20: 1, the 

percent bound increased from 56% to 86%. No 
ranges were reported for these data and no statistical 
analyses were provided for these comparisons. 

Sorbitol and Mannitol. Van de Graaff et ~ 1 . ~  

demonstrated that adsorption isotherms for 

acetaminophen (paracetmol) and activated charcoal in 

simulated gastric (pH = 1.2) and intestinal @H = 
6.9) fluids were not altered significantly by the 

addition of sorbitol or mannitol. The mean decrease 

in binding capacity was -2 f 7%, suggesting that 

sorbitol and mannitol do not interfere with the 

adsorptive capacity of activated charcoal. 

Al-Shareef et aL6 added sorbitol2 g to a charcoal 

slurry 1 g. This combination significantly (p < 
0.05) increased the binding of aminophylline to 

charcoal from 642 mg/g to 735 mg/g after incubation 

at 37°C and pH 7.4. 

ANIMAL STUDIES 

Cathartics Alone. Four studies have evaluated 

the effect of the administration of cathartics alone on 

bioavailability (AUC), peak drug concentrations, or 

survival rates. However, all of these studies used 

doses of the cathartics that exceeded therapeutic 

recommendations and none used intervals between 

the ingestion and administration of cathartic that are 

common in the treatment of poisoned patients; conse- 

quently, the clinical relevance of any positive results 

is questionable. 

Gaudreault ef aL4 used groups of 16 male mice to 

study the effects of magnesium citrate on survival 

following paraquat administration. Compared with a 

survival rate of 3 1 % in male mice receiving paraquat 

200 mg/kg, the administration of magnesium citrate 

10 mL/kg 30 minutes after the intragastric adminis- 

tration of paraquat resulted in a survival rate of 

69 % , which was not a statistically significant 

difference . 
In a study7 of groups of 17 dogs, the administra- 

tion of mannitol 2 g/kg and sorbitol 2 g/kg imme- 
diately after intragastric insertion of acetaminophen zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
600 mg resulted in a 31% decrease (p = 0.002) in 

the AUCo-l h for acetaminophen. The maximum 
plasma acetaminophen concentration was reduced by 

15%. This was not statistically different (p = 0.17) 
when compared with control (water alone). 

Groups of 7-15 rats were given sorbitol (70%) 20 
mL/kg immediately after gastric instillation of 

aqueous suspensions of chlorpheniramine 80 mg/kg, 

chloroquine 100 mg/kg, pentobarbital 50 mg/kg, and 
aspirin 100 mg/kg.* Compared with controls (no 

treatment), sorbitol reduced the peak drug 

concentrations to 62.4% for chlorpheniramine (p < 
0.001), 65.5% for chloroquine (p < 0.05), 50.4% 
for pentobarbital (p < 0.001), and 80.9% for 

salicylates (p < 0.001). The administration of 

sorbitol reduced the AUCs of chlorpheniramine, 
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chloroquine, and pentobarbital to 68.2%, 69.0%, 

and 40.6% of control, respectively; however, no 

statistical analyses were reported for comparison. 

Sodium sulfate (1.32 mg/kg in water 20 mL/kg) 

administered concurrently with aspirin 100 mg/kg to 

rats (7-10 per group) reduced the peak plasma 

salicylate concentration by 16.6% zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(p < 0.05) but 

administration of sodium sulfate did not produce 

significant reduction in peak plasma concentrations 

of pentobarbital, chlorpheniramine, or chlor~quine.~ 

Results of the AUC for these groups were neither 

presented numerically nor analyzed statistically. 

Cathartics Plus Activated Charcoal. Survival 
rates were measured in groups of 16 mice that were 

administered magnesium citrate (10 mL/kg body 

weight) and activated charcoal 4 g/kg 30 minutes 
after dosing with paraquat 200 mg/kg.4 Rats 

administered magnesium citrate and activated 

charcoal had a survival rate of 94% compared with 

a survival rate of 31% (p < 0.01) in control 

animals. 

Van de Graaff et zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAal.' investigated the effect of 

saccharide cathartics and activated charcoal in nine 

dogs following the administration of acetaminophen 

(paracetmol) 0.6 g/kg. The AUC of acetaminophen 

was 75% greater (p = 0.07) after the administration 

of mannitol2 g/kg and sorbitol2 g/kg with activated 

charcoal 3 g/kg than with activated charcoal alone. 

The peak plasma acetaminophen concentration was 

80.4% greater (p = 0.012) in dogs that received 

activated charcoal plus cathartics than in those 

treated only with activated charcoal. There were no 

adjustments for fluid or electrolyte imbalances. 

Sorbitol 20 mL/kg (70%) and activated charcoal 

in charcoa1:drug ratios of 2-4: 1 were administered to 

groups of 7-10 rats immediately after dosing with 

chlorpheniramine 80 mg/kg, aspirin 100 mg/kg, pen- 

tobarbital 50 mg/kg, and chloroquine 100 mg/kg.' 

Sorbitol and activated charcoal significantly reduced 
the peak tissue drug concentrations (percent of 

control) to 23.8% (p < 0.001) for chlorphenira- 

mine, to 20.6% (p < 0.001) for chloroquine, to 

25.6% (p < 0.001) for pentobarbital, and to 55.2% 

(p < 0.001) for aspirin. Data for AUC were not 

analyzed statistically. 

A significant (p C 0.001) reduction in the peak 
plasma concentrations was observed following the 

administration of aspirin 100 mg/kg, pentobarbital zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA50 
mg/kg, chlorpheniramine 80 mg/kg, and chloroquine 

100 mg/kg to groups of 7-10 rats immediately after 

dosing with sodium sulfate 1.32 g/kg and activated 

char~oal .~  The combination of sodium sulfate and 

activated charcoal was more effective than activated 

charcoal alone in reducing the peak drug concentra- 

tions of salicylate, pentobarbital, and chloroquine (p 
< 0.001). Sodium sulfate plus charcoal did not 

apparently alter the peak concentration of chlorphen- 

iramine compared to the charcoal only group. The 
ratio of activated charcoal to drug was 2:l for 

pentobarbital and chloroquine, and 4:l for aspirin 

and chlorpheniramine. 

Survival times and rates were measured in a study 
of rats given lethal doses of T-2 mycotoxin together 

with sorbitol 0.35 g/kg, sorbitol 2 g/kg, or sodium 

sulfate 1 g/kg and superactivated charcoal in doses of 
0.04 g/kg, 0.1 g/kg, 0.15 g/kg, 0.175 g/kg, 0.20 

g/kg, 0.50 g/kg, and 1 .O g/kg. lo Two of 11 rats in 

the sodium sulfate and charcoal group survived, 

whereas none of the rats in the sorbitol group sur- 

vived; two rates of ten in the charcoal alone group 

survived. The median effective dose of acti-vated 

charcoal was 0.175 g/kg. The survival times of the 

rats in the cathartic group were significantly less (p 
< 0.01) than survival times in the charcoal only 

group. There were no adjustments for fluid and 
electrolyte imbalance. 

The extrapolation of these animal studies remains 

limited by the following: the clinical relevance of the 

statistical difference in systemic absorption between 

the combination of activated charcoal and cathartics 

and activated charcoal alone; the time of treatment in 

relation to drug ingestion, biochemical (i.e., water 

solubility, ionization) and physiological differences 

between experimental conditions and clinical situa- 

tions; and the power of the study to detect a differ- 

ence in systemic absorption between activated char- 

coal and the combination of activated charcoal and 

cathartic. 

VOLUNTEER STUDIES 

Cathartics Alone. Magnesium sulfate 30 g did 

not alter significantly (p > 0.1) the serum lithium 

and salicylate concentrations after the administration 

of lithium zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA600 mg and aspirin 1500 mg to 10 adults 

30 minutes after dosing." 

Aspirin 975 mg was administered to four adults, 

followed immediately by sorbitol (70%) 100 mL.13 
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Compared with control, 95.9% zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAf 14.4% of the 

aspirin dose was recovered in the urine. This 

amount was not statistically different from control. 

Eight adults received acetaminophen 1 g followed 

by sodium sulfate zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(USP) 4.5 g at intervals of 0 ,2 ,  4, 
and 6 hours.12 The urinary recovery of acetamino- 

phen plus metabolites, as a percentage of the total 

dose, was measured. Sodium sulfate administration 

resulted in the recovery of 87.0 f 8.3% compared 

with 89.6 f 10.7% in the control group. The 

difference was not statistically significant. 

Sorbitol (70%) 50 mL was administered to eight 

adults at 6, 14, and 20 hours after the administration 

of slow-release theophylline zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA600 mg.6 The mean 

plasma theophylline concentration was significantly zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
(p < 0.001) greater in the sorbitol group (7.8 mg/L) 

than in the control group zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(5.5 mg/L). The mean 

time to peak concentration was significantly (p < 
0.01) shorter (11.38 hours) in the sorbitol group 

compared to control (16.0 hours). There was no 

difference (p > 0.05) in the mean AUCO-,, 

between the sorbitol (116.6 mg/L/h) and control 
(97.6 mg/L/h) groups. 

Sorbitol (70%) 150 mL was administered to 10 
adults 1 and 6 hours after ingestion of sustained- 

release theophylline 600 mg (as three 200 mg tablets) 

and 16 radiopaque placebo tablets. l4  No significant 

difference was observed in AUC0-,, h in the sorbitol 

l-hour (142.2 mg/L/h) and 6-hour (124.0 mg/L/h) 

groups compared with control (152.8 mg/L/h). The 

mean placebo tablet recovery was greater than 

control [1.5 (range 0-14)] in both the 1-hour [5.5 
(range 0-16)] and 6-hour r13.5 (range 4-19)] 
groups. 

Sorbitol and Activated Charcoal. Sorbitol 

(70%) 75 mL was administered at 6 and 8 hours 

after dosing with sustained-release theophylline 1.2 
g to nine adults. l 5  Superactivated charcoal 20 g was 
given at 6, 7, 8, 10, and 12 hours after theophylline 

administration. There was a significant difference (p 
< 0.01) in the mean AUC,,, h between the sorbitol 

and charcoal (85.5 f 10 mg zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX h/L), and charcoal 

(1 13 f 5.7 mg X h/L) and control groups (304.6 f 
18.8 mg X h/L). 

Sorbitol 1.5 g/kg and activated charcoal 25 g were 

administered to 10 adults 1 hour after dosing with 

aspirin 2.5 g.16 The 48-hour urinary excretion of 

salicylate in those receiving aspirin and activated 

charcoal with sorbitol was significantly less (p < 

0.05) (0.912 f 0.18 g) when compared with those 

who received aspirin and activated charcoal alone 

(1.26 f 0.15 g). 

The addition of sorbitol (70%) 50 mL to activated 

charcoal 20 g administered 2, 8, 14, and 20 hours 

after the ingestion of sustained-release theophylline 
(600 mg) by eight adults did not reduce (p > 0.05) 

the mean AUCb2, h (7.48 mg/L/h) cornpared with 

charcoal alone (10.46 mg/L/h).6 

The addition of sorbitol (70%) 43 g or 77 g to 

activated charcoal 20 g administered immediately 

after ingestion of aspirin 972 mg by eight adults did 

not alter (p > 0.05) the mean 72-hour urinary excre- 

tion of salicylate [mean 63.8% (43 g) and 61 5% (77 
g), respectively] compared with the use of activated 

charcoal alone (mean 62.3%). l7 The mean excretion 

in the control group was 91.7%. 
A study of eight healthy volunteers given aceta- 

minophen (paracetamol) 3 g" compared the effect of 

administering activated charcoal 50 g in sorbitol 

(70%) 183 g at 1 hour after ingestion with activated 

charcoal 50 g at one hour postingestion. The 
corrected mean AUC0-, h for charcoal alone was 

86.58 mg/L/h (70.5% of control) compared with 
90.85 mg/L/h (74% of control) for the combination 

(p > 0.05). The study contained a serious method- 

ological flaw in that the two groups received 

activated charcoal preparations with different surface 

areas (950 m2/g vs 1500 m2/g). 

Transit Time. The use of cathartics with activa- 

ted charcoal reduced the transit time of the charcoal- 

laden stool through the gut,'9920 but this reduction in 

transit time has not been associated with significantly 

reduced drug absorption (Table 1). 
In volunteers, the mean transit time of charcoal- 

laden stool without cathartics averages about 24-30 
hours21922 with a range of 7.8-56.7 hours.23*24 The 

administration of sorbitol resulted in mean transit 

times ranging from 0.9-8.5 h0urs.21*25-27 The 

administration of magnesium citrate resulted in mean 

transit times ranging from 3-14 hours19*21*24*26*27 

and the mean transit time for magnesium sulfate was 
9.3 hours2' and for sodium sulfate 4.2-15.4 
hours.20t22 

When used in therapeutic doses, anticholinergic 

drugs do not appear to alter the efficacy of cathartics 

as exemplified in a study of 40 adult subjects who 

received clidinium bromide.27 The drug did not 

significantly alter the mean onset (4.5 hour vs 6.3 
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Table zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1 

Transit Time zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(The  to First Stool) vs AUC as a 96 of zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAControl for Cathartic 
and Activated charcoal (C + AC) and Activated Charcoal Alone (AC) 

Mean zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBATransit Time (h) AUC (mg/L/h) as 96 of Control 
Cathartic C + AC AC C + AC AC Ref 

Magnesium Citrate 7.0 22.0 37” (salicylate) 43 19 
7* (atenolol) 9 19 

47* @henylpropanolamine) 35 19 
Sodium Sulfate 4.2 45.7 73.1 * (salicylate) 50.6 20 

*Not significantly different from activated charcoal alone. 

hour) or the duration (48.5 hour vs 62.3 hour) of 

charcoal-laden stool compared with the use of acti- 

vated charcoal 15 g and magnesium citrate 300 mL 

alone. The ingestion of large amounts of drugs that 

slow intestinal motilit98 also slowed sorbitol- 

induced transit time (19.6 hours) compared with the 

ingestion of drugs that did not affect motility (4.7 
hours) (p C 0.05). 

CONTRAINDICATIONS 

The use of cathartics is contraindicated in the 

presence of absent bowel sounds, intestinal obstruc- 

tion or perforation, recent bowel surgery, volume 

depletion by hypotension, significant electrolyte 

imbalance, or ingestion of a corrosive substance. 

Cathartics should be used cautiously in the very 

young (< 1 year of age) or the very old. 

INDICATIONS 
COMPLICATIONS 

Based on available experimental and clinical data, 

there are no definite indications for the use of cathar- 

tics in the management of the poisoned patient. If 

used, a cathartic should be limited to a single dose in 

order to minimize adverse effects. 

DOSAGE REGIMENS 

Sorbitol. The dose of sorbitol is approximately 

1-2 g/kg body weight. The conversion of milliliters 

of sorbitol to grams of sorbitol is as follows: sorbitol 

(70%) 100 mL = 100 mL X 0.7 X 1.285 g sorbi- 
tol/mL (specific gravity) = 89.95 g sorbitol. The 

recommended dose is 70% sorbitol 1-2 mL/kg in 

adults and 35% sorbitol 4.3 mL/kg in children. 

These recommendations apply only to single doses of 

cathartics. 
There are few dose-re- 

sponse data for magnesium citrate. A recommended 

dose is 10% magnesium citrate solution 250 mL for 

an adult and 4 mL/kg for a child. 

Magnesium Citrate. 

Single Dose 

Sorbitol. In healthy adults, the administration of 
sorbitol (70%) 150 mL produced no significant 

changes in serum sodium (p = 0.16) or serum 

phosphorus (p = 0.258) concentrations 4 hours after 

ingesti0n.2~ 

Adverse effects from the administration of thera- 

peutic doses of sorbitol include ~ o m i t i n g , ~ ~ ? ~ ’  

abdominal cramps, 16i25 nausea,15 diaphor- 

esis,” and transient hypotension. l5 In some studies 

no adverse effects were reported.6 

Adverse effects are un- 

common after single, therapeutic doses of magnes- 

ium citrate in healthy subjects. In a group of young 

(age 1-5 years) children with suspected ingestions of 

toxic substances who were given magnesium citrate 

233 mg/kg, the frequency of vomiting was 

approximately 17% .26 

Magnesium Citrate. 
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Magnesium Sulfate. The administration of mag- 

nesium sulfate zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA13.9 g did not produce significant 

elevations of serum magnesium in seven healthy 

adult A second study of patients 

presenting to an emergency department with an 
overdose confirmed the lack of clinically significant 

elevation of magnesium concentrations in healthy 

adults following the administration of standard, 

single doses of magnesium sulfate. There were no 

statistically significant differences in baseline serum 
magnesium from serum magnesium 1 hour and 4 
hours after the ingestion of magnesium sulfate zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA30 
g.31 Vomiting was observed in 17% of children 

given magnesium sulfate zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA250 mg/kg.26 

Multiple or Excessive Doses 

Serious adverse reactions including dehydration 

and electrolyte imbalance (hypermagnesemia, hyper- 

natremia) may occur in patients receiving multiple 
doses of sodium or magnesium-containing cathartics. 

Patients with renal dysfunction are at increased 
ij,k.26,32 
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