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SHORT REPORTS

Phenobarbitone elimination rate
after oral charcoal

Activated charcoal is used in treating poisoning by drugs to prevent
their absorption. If given early and in a high dose (50 g) it will
inhibit the absorption of over 90% of most drugs.1 2A high proportion
of many drugs with a long half life are excreted into the gut and
reabsorbed.
We report on the effect of activated charcoal, given orally in high

multiple doses, on the elimination rate of three drugs with a long half
life: phenobarbitone, carbamazepine, and phenylbutazone.

Methods and results

Five healthy volunteers participated in the randomised cross-over study.
After an overnight fast they swallowed the following drugs: 200 mg
phenobarbitone, 400 mg carbamazepine, and 200 mg phenylbutazone. They
then received either water alone or 50 g activated charcoal suspended in
water either within 5 minutes or 1 hour of ingesting the drugs, or they
received 50 g activated charcoal only 10 hours after the drugs, followed by
four further doses of 17 g at 14, 24, 36, and 48 hours. Serum samples were
taken 0, 1, 3, 6, 10, 24, 32, 48, 72, and 96 hours after drug ingestion. Pheno-
barbitone and phenylbutazone concentrations were estimated by gas chro-
matography and that of carbamazepine by spectrophotometry.2
Drug absorption was almost completely prevented by 50 g charcoal taken

immediately after the drugs, whereas the effect was much weaker when 1 hour
elapsed between the ingestion of the drugs and the charcoal (table).

Effect of oral doses of activated charcoal on absorption and elimination of
drugs (mean ± SE in five subjects)

Area under serum
Drug concentration/time curve Serum half life

(% of control) (h)

Phenobarbitone 200 mg:
without charcoal (control) 100 110±23
+ 50 g charcoal within 5 min <3
+ 50 g charcoal 1 h later 53
+ 50 g charcoal 10 h later and

17 g 14, 24, 36, and 48 h later 51 19-8±1.0*

Carbamazepine 400 mg:
without charcoal (control) 100 32-0 ±3-4
+ 50 g charcoal within 5 min <5
+ 50 g charcoal 1 h later 59
+ 50 g charcoal 10 h later and

17 g 14, 24, 36, and 48 h later 73 17-6±2-4*

Phenylbutazone 200 mg:
without charcoal (control) 100 51 5 ±7-6
50 g charcoal within 5 min 2
50 g charcoal 1 h later 70
50 g charcoal 10 h later and

17 g 14, 24, 36, and 48 h later 95 36-7 ±4-1*

*Significantly shorter than during the control period: p <0 05.

When activated charcoal was taken 10 hours later there was hardly any
interference with the absorption of any of the drugs, as judged by the high
and declining serum drug concentrations. Serum phenobarbitone concentra-
tion decreased much faster when charcoal was given in multiple doses
than duringthe control period. Moreover, carbamazepine and phenylbutazone
were eliminated more rapidly when activated charcoal was given during the
elimination phase.
Two of the five subjects were moderately constipated during the multiple

charcoal phase but readily responded to lactulose.

Comment

The results indicate that activated charcoal given early enough and
in adequate doses almost completely prevents the absorption of
phenobarbitone, carbamazepine, and phenylbutazone. There was a
fivefold increase in the rate of phenobarbitone elimination in response
to repeated administration of activated charcoal during the elimination
period. Thus most of the phenobarbitone is obviously secreted into the
intestinal lumen by biliary or other routes and is reabsorbed subse-
quently. Charcoal prevents this absorption.

Surprisingly, the effectiveness of activated charcoal in removing
phenobarbitone is not far from that of haemodialysis. The latter
shortens the half life of phenobarbitone from about 100 hours to

8 hours-that is, a single dialysis run of 6 hours removes about 40%
of phenobarbitone.4 The same fraction is eliminated within 15 hours
by oral activated charcoal.

Activated charcoal nearly doubled the rate of elimination of
carbamazepine, an antiepileptic drug related structurally to tricyclic
antidepressants. Thus their increased rate of elimination might be a
response to multiple doses of activated charcoal for two to three
days.
This report is concerned with the use of these drugs in therapeutic

doses. In massive drug overdosage, however, the enteral recycling of
drugs might be changed and hence the efficacy of charcoal might be
less than we found. Nevertheless, oral charcoal in high multiple doses
would almost certainly shorten the period of intoxication caused by any
drug which has both a long half life and an extensive enterohepatic or
enteroenteric cycle.

1 Neuvonen PJ, Elfving SM, Elonen E. Reduction of absorption of digoxin,
phenytoin and aspirin by activated charcoal. Eur J Clin Pharmacol
1978;13 :213-8.

2 Neuvonen PJ, Elonen E. Effect of activated charcoal on absorption and
elimination of phenobarbitone, carbamazepine and phenylbutazone in
man. Eur J Clin Pharmacol (in press).

3 Rist Nielsen H, Remmer H. Kvantitativ bestemmelse af karbamazepin
(Tegretol R) i serum. Ugeskr Laeger 1969;131:2200-1.

4 Takki S, Gambertoglio JG, Honda DH, Tozer TN. Pharmacokinetic
evaluation of hemodialysis in acute drug overdose. J Pharmacokinet
Biopharm 1978;6:427-42.

(Accepted 17 December 1979)

Department of Clinical Pharmacology, University of Helsinki,
SF-00250 Helsinki 25, Finland

P J NEUVONEN, MD, senior lecturer in clinical pharmacology
E ELONEN, MD, consultant in medicine and clinical pharmacology

Gastrocolic fistula in debilitating
Crohn's disease: value of initial
loop ileostomy

Gastrocolic fistula is a complication of gastroenterostomy for peptic
ulcer. It has also been reported with gastric and colon cancer,' islet-
cell tumour of the pancreas,2 benign gastric ulcer,3 and gastric
lymphoma and carcinoid tumour of the transverse colon.4 Reports
of its occurrence in Crohn's disease of the colon are rare.5 Initial
loop ileostomy in the management of gastrocolic fistula in the
debilitated patient with Crohn's disease of the colon has not been
reported, and we describe such a case.

Case report

A 33-year-old white man had a 15-year history of Crohn's ileocolitis. His
main complaints were 10 to 20 loose bowel movements per day, pain, and
excessive purulent drainage in the perirectal region. He had lost 13-6 kg
in the few weeks before admission and had had foul-smelling eructations.
He was severely malnourished, while abdominal examination showed only
scars of incisions from previous drainage of a right-sided abdominal abscess
and a left inguinal hemiorrhaphy. He had a large horseshoe anal fistula
with bilateral ischiorectal abscesses. Proctoscopy showed anal and rectal
stenosis and severe signs of Crohn's disease in the rectum. Barium enema
examination showed total severe Crohn's colitis with a gastrocolic fistula,
suggesting concomitant ileosigmoid fistula. X-ray examination of the
stomach and small intestine showed a short segment of terminal ileal Crohn's
disease in association with total colonic disease, but no evidence of any
gastrocolic fistula. Oesophagogastroduodenoscopy showed inflammation
and induration at the fistula on the greater curvature of the stomach but no
sign of gastric disease.
One week after admission the patient had a laparotomy through a short

paramedian incision. After the gastrocolic fistula was found a defunctioning
loop ileostomy was performed above the terminal ileal disease. He recovered
uneventfully and was discharged ten days later. Within two months he had
regained 13-6 kg. The ischiorectal abscesses had completely drained and
were dry. Only a small opening remained at the site of the original anal
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