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Abstract

Mushroom poisoning by Amanita phalloides is a rare but poten-
tially fatal disease. The initial symptoms of nausea, vomiting, ab-
dominal pain and diarrhea, which are typical for the intoxication, 
can be interpreted as a common gastro-enteritis. The intoxication 
can progress to acute liver and renal failure and eventually death. 
Recognizing the clinical syndrome is extremely important. In this 
case report, 4 patients with amatoxin intoxication who showed the 
typical clinical syndrome are described. The current therapy of 
amatoxin intoxication is based on small case series, and no ran-
domised controlled trials are available. The therapy of amatoxin 
intoxication consists of supportive care and medical therapy with 
silibinin and N-acetylcysteine. Patients who develop acute liver fail-
ure should be considered for liver transplantation. (Acta gastro
enterol. belg., 2014, 77, 353-356).
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Introduction

Poisoning with Amanita Phalloides is a rare cause of 
acute liver failure. Amatoxin poisoning occurs world-
wide, but most published case reports are European. 
About 50 to 100 fatal cases of amatoxin poisoning are 
reported yearly in Western Europe. However, the true 
incidence of mushroom poisoning is not precisely known 
due to a high number of unreported or unrecognized 
cases (1,2,3). We report four concomitant cases of 
amatoxin intoxication, the most deadly cause of mush-
room poisoning.

Case report

Four women, between 49 and 79 years old, living to-
gether in a convent, were admitted to the hospital because 
of nausea, vomiting and diarrhea. Symptoms started ap-
proximately ten hours after eating wild mushrooms, self-
picked in the forest. Laboratory data, 24 hours after in-
gestion, showed normal liver enzymes in 2 patients and 
normal INR and bilirubin in all 4 patients. Because of 
suspected amatoxin intoxication, a therapy with intrave-
nous fluid, N-acetylcysteine and silibinin was started. 
36 hours after intoxication, complaints of vomiting and 
diarrhea improved in all 4 patients. Blood analysis how-
ever showed a dramatic increase of the liver enzymes in 
3 of 4 patients, and an elevation of bilirubin and INR in 
all 4 patients (Fig. 1). Two patients were transferred to a 
transplant centre 48 hours after the mushroom poisoning 

because they developed stage 2 hepatic encephalopathy. 
With maximal supportive therapy, all patients gradually 
improved from day 3 and recovered without the need for 
liver transplantation. They were discharged from the 
hospital between 6 to 10 days after admission.

Discussion

Among mushroom intoxications, amatoxin intoxica-
tion accounts for 90% of all fatalities. Amatoxin poison-
ing is caused by mushroom species belonging to the gen-
era Amanita, Galerina and Lepiota. Amanita phalloides, 
commonly known as the “death cap”, causes the majority 
of fatal cases. The mortality of amatoxin poisoning 
ranges between 10 and 20% (1,2,3). In the literature, only 
a few case reports of intoxication of several ‘family’ 
members are found what makes this case particularly in-
teresting (4,5,6).

Amanita phalloides contains two main groups of 
toxins : phallotoxins and amatoxins. The phallotoxins 
damage the cellular membrane of the enterocytes and are 
responsible for the initial gastrointestinal symptoms of 
nausea, vomiting and diarrhea. Phallotoxins are not 
absorbed from the intestine. The amatoxins are cyclo
peptides, that are not destroyed by cooking or long 
periods of cold storage. The lethal dose is very low 
(0.1 mg/kg body weight), i.e. one mushroom can be 
lethal. The amatoxins are rapidly absorbed through the 
intestinal epithelium and bind weakly to serum proteins. 
In the liver, the amatoxins are transported in the hepato-
cytes where they inhibit RNA polymerase II, resulting in 
cellular necrosis. 60% of the absorbed amatoxins is 
excreted in the bile and returned to the liver via the 
enterohepatic circulation (2,3,7,8).

The clinical picture of amatoxin intoxication varies 
from mild to very serious, potentially lethal. The severity 
of intoxication depends on the amount of toxin ingest-
ed (8). Our patients showed the typical clinical syndrome 
of an amatoxin intoxication. The syndrome can be divid-
ed into three phases. The first phase, the gastrointestinal 

Correspondence to : Sofie Vanooteghem, UZ Leuven, Department of gastroenter-
ology and hepatology, Herestraat 49, 3000 Leuven.
E-mail : sofie.vanooteghem@uzleuven.be

Submission date	: 27/04/2014
Acceptance date	: 30/06/2014

Acta Gastro-Enterologica Belgica, Vol. LXXVII, July-September 2014

CASE SERIE	 353

10-vanooteghem-.indd   353 18/09/14   16:09



354	 S. Vanooteghem et al.

Acta Gastro-Enterologica Belgica, Vol. LXXVII, July-September 2014

analysis of the mushroom is rarely possible (< 5%) (2). 
In this case however, a similar mushroom, found at the 
harvest place by the patients’ general practitioner, was 
analysed by a mycologist and confirmed to be an Amanita 
phalloides. The diagnosis can be confirmed by the 
determination of alpha amanitin in urine, but this test 
isn’t performed in Belgium. There are different methods 
of analysis. These techniques are very sensitive if 
performed in the first 48 h after ingestion (3,9).

The management of amatoxin poisoning includes pre-
liminary medical care, supportive measures, specific 
treatment and liver transplantation if necessary. The ef-
ficacy of treatments for amatoxin intoxication is based on 
case reports and small series. There are no well-designed 
randomized controlled trials available. An analysis of the 
world experience in treatment of amatoxin poisoning was 
published by Enjalbert et al. in 2002. If an amatoxin in-
toxication is suspected, treatment should be initiated as 
soon as possible, even in asymptomatic patients (2,3).

Preliminary medical care consists of gastrointestinal 
decontamination procedures. The efficacy of these treat-
ments depends on an early execution after the intoxica-
tion. Because of the long asymptomatic period in 
amatoxin poisoning (> 6 hours), the clinical use of these 
measures is limited. Data to support the use of ipecac 
syrup to induce emesis or whole bowel irrigation are 

phase (6-40 hours after consumption), is characterized by 
vomiting, crampy abdominal pain and diarrhea and lasts 
12-24 hours. In amatoxin intoxication, symptoms devel-
op typically more than 6 hours after ingestion, while 
other toxic mushrooms cause symptoms earlier, after 0.5-
3 hours (8). Blood analysis at this initial stage can show 
acid-base disturbances and electrolyte abnormalities, but 
shows normal liver and kidney function. The second 
phase is characterised by an apparent recovery 36-
48 hours after ingestion, while biochemistry shows a pro-
gressive increase of transaminases and lactic dehydroge-
nase. In the third phase (2-6 days after ingestion), patients 
can develop acute liver failure (ALF) with severe coagu-
lopathy, often complicated by renal failure. This can 
evolve in multi-organ failure and death within 1-3 weeks 
after ingestion (8,9).

Establishing the diagnosis of a mushroom intoxication 
is difficult. A careful history is very important, to avoid 
the risk that patients are discharged too early with a false 
diagnosis of a common gastroenteritis (8). The diagnosis 
of mushroom intoxication is based on 3 cornerstones : 
the clinical picture, the description of the ingested mush-
room and if possible an analysis of the mushroom (3,10). 
The description of the ingested mushroom by the patient 
is not very reliable because the appearance of amanita 
phalloides changes during its growth. A mycological 

Fig. 1. — Evolution of the liver enzymes, bilirubin and INR in the 4 patients
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by 150 mg/kg in 250 ml glucose 5% over 24 hours. It 
should be continued until a positive biochemical effect is 
seen and for maximum 5 days (2,11). Penicillin G was 
frequently used in the past, but a recent analysis showed 
no clear survival benefit for patients treated with this 
drug (11). Ceftazidim had a positive effect on survival in 
this analysis, but concerned only 12 patients and was 
always associated with silibinin (2,11).

When amatoxin poisoning progresses into ALF, 
prompt transfer to a transplant centre for emergency liver 
transplantation is indicated. The most widely used crite-
ria for urgent LT in ALF are the King’s College Hospital 
criteria (12). However, some of these criteria cannot eas-
ily be used in patients with amatoxin poisoning because 
some patients never develop encephalopathy. Ganzert et 
al. and Escudié et al. described criteria for urgent LT in 
patients with amanita phalloides poisoning (Table 1). 
However, these criteria should be larger validated. There-
fore, the use of the ‘King’s College’ criteria for non-
paracetamol liver failure is advised in ALF due to ama-
toxin poisoning (10,13,14).

Conclusion

Intoxication by amanita phalloides is a rare cause of 
acute liver failure, but recognizing the clinical syndrome 
can save lives. In this case report, we describe 4 patients 
with the typical clinical syndrome of amanita phalloides 
poisoning and we review the literature. The therapy of 
amatoxin intoxication consists of supportive care and 
medical therapy with silibinin and N-acetylcysteine. 
Therapy with activated charcoal can be beneficial, if 
started early after the intoxication. Patients who develop 
liver failure should be transferred to a transplant centre 
for urgent liver transplantation.

References

1.	 Broussard C.N., Aggarwal A., Lacey S.R., Post A.B., 
Gramlich T., Henderson J.M. et al. Mushroom poisoning – From 
diarrhea to liver transplantation. Am. J. Gastroenterol., 2001, 96 : 3195-
3198..

2.	 Enjalbert F., Rapior S., Nouguier-Soulé J., Guillon S., 
Amouroux N., Cabot C. Treatment of amatoxin poisoning : 20-year 
restrospective analysis. J. Toxicol. Clin. Toxicol., 2002, 40 (6) : 715-757.

insufficient. Gastric lavage should only be considered 
when it can be performed within 60 minutes after inges-
tion (2,8).

Supportive measures are directed to treat dehydration, 
electrolyte abnormalities, metabolic acidosis which are 
frequently seen in the gastro-intestinal phase (2,8).

Specific treatment consists of detoxification proce-
dures and chemotherapies. The aim of detoxification is to 
reduce the absorption and enhance the excretion of ama-
toxins. Oral detoxification by repeated administration of 
activated charcoal could reduce amatoxin reabsorption in 
the enterohepatic circulation (20-40 g every 3-4 hours). 
Gastroduodenal aspiration through a nasogastric tube has 
been recommended to remove bile fluids and interrupt 
enterohepatic circulation. However, the actual benefit of 
these procedures is not known (2,8). In this case, the pa-
tients were not treated with activated charcoal because of 
vomiting and presentation of the patients 24 hours after 
ingestion. Because of the renal elimination of amatoxins, 
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There is no specific amatoxin antidote available. How-
ever, different chemotherapies have been used in the 
treatment of amatoxin poisoning. Silibinin and N-acetyl-
cysteine (NAC) have a positive effect on survival of 
patients with Amanita Phalloides poisoning (2,11). 
Silibinin, a water soluble silymarin derivative, may re-
duce amatoxin uptake by hepatocytes. Administration of 
silibinin is recommended if the patient is seen within 
48 hours of ingestion. The recommended dose is empiri-
cal (5 mg/kg IV over 1 hour followed by a continuous 
infusion of 20 mg/kg/24h). Treatment is continued 
during 3-4 days (3). NAC is used for ALF induced by 
paracetamol and in many centers for ALF not induced by 
paracetamol. It has also been proposed in cases of 
amatoxin poisoning. A retrospective multivariate analysis 
of 2110 patients by Poucheret in 2010 showed a positive 
effect on survival. The suggested dosage is 150 mg/kg in 
250 ml glucose 5% over 30 min intravenously, followed 

Table 1. — Criteria for urgent liver transplantation in patients with acute liver failure caused by Amanita phalloides  
poisoning (12,13,14)

King’s college criteria for 
nonparacetamol induced ALF

1)  PT > 100 sec (INR > 6.5) 
or
2)  Any three of the following criteria: 

a)	 PT > 50 sec (INR > 3.5)
b)	 Serum bilirubin > 300 µmol/L (± 17.5 mg/dl)
c)	 Age below 10 years or over 40 years
d)	 Interval between jaundice and encephalopathy over 7 days
e)	 non-A, non-B hepatitis or drug-induced

Ganzert’s criteria 1)  Prothrombin index ≤ 25% of normal at any time between day 3 and day 10 after ingestion
and
2)  Serum creatinine ≥ 106 µmol/L (± 1,2 mg/dl) within the same time period

Escudie’s criteria Prothrombin index < 10% of normal (INR > 6) ≥ 4 days after ingestion

10-vanooteghem-.indd   355 18/09/14   16:09



356	 S. Vanooteghem et al.

Acta Gastro-Enterologica Belgica, Vol. LXXVII, July-September 2014

10.	Thiessen S., Verslype C., Meulemans A., Monbaliu D., 
Laleman W., Cassiman D. et al. Paddenstoelvergiftiging : een prak-
tische aanpak. Tijdschr. Geneesk., 2012, 68 (19) : 934-942.

11.	Poucheret P., Fons F., Doré J.C., Michelot D., Rapior S. 
Amatoxin poisoning treatment decision-making : Pharmaco-therapeutic clin-
ical strategy assessment using multidimensional multivariate statistic analy-
sis. Toxicon, 2010, 55 : 1338- 1345.

12.	O’Grady J.G., Alexander G.J., Hayllar K.M., Williams R. 
Early indicators of prognosis in fulminant liver failure. Gastroenterology, 
1989, 97 (2) : 439-445.

13.	Ganzert M., Felgenhauer N., Zilker T. Indication for liver trans-
plantation following amatoxin intoxication. J. Hepatol., 2005, 42 : 202-209.

14.	Escudié L., Francoz C., Vinel J., Moucari R., Cournot M., 
Paradis V. Amanita phalloides poisoning : Reassessment of prognostic 
factors and indications for emergency liver transplantation. J. Hepatol., 2007, 
46 : 466-473.

3.	 Karlson-Stiber C., Persson H. Cytotoxic fungi-an overview. 
Toxicon, 2003, 42 : 339-349.

4.	 Olson K.R., Pond S.M., Seward J., Healey K., Woo O.F., 
Becker C.E. Amanita phalloidestype mushroom poisoning. West J. Med., 
1982, 137 : 282-289.

5.	 French L.R., Hendrickson R.G., Horowitz B.Z. Amanita phalloi-
des poisoning. Clinical toxicology, 2011, 49 : 128-129.

6.	 Van Cauter J., Quarre J.P., Demay M., Pollart G., Ligny G. 
Familial amanita phalloides poisoning. Acta Gastroenterol. Belg., 1984, 47 
(1) : 47-54.

7.	 Vetter J. Toxins of Amanita Phalloides. Toxicon, 1998, 36 : 13-24.
8.	 Santi L., Maggioli C., Mastroroberto M., Tufoni M., 

Napoli L., Caraceni P. Acute liver failure caused by Amanita phalloi-
des poisoning. Int. J. Hepatol., 2012, Article ID 487480, 6 pages.

9.	 Mas A. Mushrooms, amatoxins and the liver. J. Hepatol., 2005, 42 : 166-
169.

10-vanooteghem-.indd   356 18/09/14   16:09




