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ABSTRACT  

Aim of the study Mushroom poisoning in children is an infrequent but challenging problem for parents and 

pediatricians. In Romanian rural areas, picking mushrooms and eating them is a common practice that may lead 

to severe or even fatal events. Case report We report the case of a 14 years old teenager with late symptoms 

caused by the ingestion of a small amount of mushrooms, initially admitted into the gastroenterology unit for 

gastritis.A 14 years old female teenager presented with vomiting and epigastric pain that started two days prior 

to admission. Clinical examination showed generally impaired status, bilious vomits and colicative epigastric 

pain. History revealed that 72 hours before all family members (both parents and four brothers) had eaten home-

cooked mushrooms picked by the father. Laboratory data showed fulminant hepatic failure (ASAT=5141 U/L, 

ALAT=6520 U/l, LDH=2520U/l), hyperammonemia, mixed hyperbilirubinemia and normal renal function; the 

prothrombin time and activated partial thromboplastin time were prolonged. All family members were 

symptom-free and their laboratory tests were within normal ranges. The patient was transferred to the 

toxicology unit, where supportive therapy was started with large amounts of IV fluids, IV benzyl penicillin, 

proton pump inhibitors, arginine infusion and N–acetylcysteine. The evolution was both clinically and 

biologically favorable, with normalization of hepatic enzymes within two weeks.Conclusions In our case, the 

ingestion of mushrooms produced late gastrointestinal symptoms and fulminant liver failure. In Romania, 

conducting public information campaigns regarding the poisonous nature of wild mushrooms could be an 

effective prevention method.   
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INTRODUCTION 

    In 95% of cases, mushroom intoxication 

occurs because amateur pickers mistake 

poisonous mushrooms for edible ones and 

only in 5% of intoxication cases result from 

consumption of spoiled mushrooms. (1) The 

severity of the clinical picture depends on the 

genetic characteristics of the mushroom, its 

climate zone of origin, the growth conditions 

and the dose of toxin released. Boiling, 

freezing or processing via different culinary 

methods does not alter the toxicity of the 

mushrooms significantly. (2) There are 

approximately 1.5 million known species of 

mushrooms, of which 150 are poisonous and 

only 15-20 species are potentially lethal for 

humans. (3) In Romania there are 

approximately 50 species of poisonous 

mushrooms (of the 3000-plus known species), 

and their number continues to grow from one 

year to another because of genetic mutations, 

a baffling phenomenon even for experts. The 

frequency of mushroom intoxications varies 

from one country to another and from one 
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year to another. According to the 2014 

annual report from the AAPCC National 

Poison Data System, 3562 of 6117 total 

single mushroom exposures were reported 

in those younger than 6 years. (4) The 

minor forms of intoxication in children 

often go unreported; poor education and the 

children‘s lack of supervision are additional 

factors that increase the occurrence of 

exposures and intoxications in this age 

group. Children, the elderly and people with 

comorbidities are more exposed to severe 

complications in case of mushroom 

intoxication compared to healthy adults. 

There are studies that report the 

transmission of toxins via breast milk. (5) 

The classification of intoxications depends 

on the clinical picture, the toxicity on the 

target organ and the necessary time for the 

onset of symptoms. The clinical picture of 

mushroom intoxication is polymorphous 

and depends on the species, ingested 

quantity, and cooking method, the season 

when it was consumed, the individual‘s 

susceptibility, and the presence of cofactors 

such as contamination or co-ingestion; the 

clinical picture can take on variable aspects, 

because a single mushroom can contain one 

or several toxins. (6) 

 

CLINICAL CASE 

  A 14 years-old female teenager from 

rural area presented to the ―Sf. Maria‖ 

Clinical Emergency Hospital for Children 

in November, and was admitted via the 

Emergency Admission Unit into the 

Gastroenterology Department for 

abdominal pain and emetic syndrome that 

had started two days prior to admission. 

Upon clinical examination: generally 

impaired status, pale skin, normal lung and 

heart sounds on auscultation, normotensive 

TA=120/80mmHg, mild tachycardia 

FC=94b/min, soft non-tender abdomen, 

epigastric abdominal pain occurring 

spontaneously and on palpation, with initial 

food vomiting followed by bilious 

vomiting, physiological bowel movements, 

and absence of meningeal contracture. 

Patient history revealed that 72 hours prior 

to admission, the entire family – parents 

and the four siblings – had consumed food 

prepared using mushrooms picked from the 

forest by the patient‘s father.  Laboratory 

data indicated a severe hepatic cytolysis 

syndrome (ASAT=5141UI/L, ALAT=6520 

UI/l, LDH=2520 UI/l), mild 

hyperammonemia, minimum mixed 

hyperbilirubinemia, but without a 

hepatoprive syndrome (Table 1). We 

mention that the other family members 

were asymptomatic and their biological 

tests were within normal ranges. In addition 

to this, biological and immunological 

samples were tested to rule out other 

etiologies that could have explained the 

clinical picture: infection-related hepatic 

failure, Wilson‘s disease, etc. (Table 2). 

Upon admission, the patient presented with 

leukocytosis with neutrophilia and 

lymphopenia WBC=17800/mcL, 

NEU=82%, Ly =14%, yet absent 

inflammatory syndrome, cupremia - 104 

μg/dl (VN 60-170), ionogram – within 

normal limits, unaltered renal function with 

normal urinalysis, ruling out renal failure. 

In this context, based on the arguments 

regarding patient history, clinical and 

biological aspects and suspicions of 

mushroom intoxication, the patient was 

transferred to the Toxicology unit, where 

supporting treatment was initiated for the 

hepatic function (arginine and N–

acetylcysteine, penicillin G, silymarin), 

proton pump inhibitors and antiemetics 

(pantoprazolum I.V., ondansetronum), and 
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I.V. fluids for rebalancing the 

hydroelectrolytic status. The abdominal and 

pelvic ultrasound upon admission revealed 

no significant pathology aspects. The 

electroencephalogram revealed a 

spontaneous EEG path with mild and 

diffuse flattening, with low amplitude alpha 

rhythm and without pathologic graphic-

elements. The patient had a favorable 

evolution both clinically and paraclinically, 

with normalization of the hepatic function 

within 2 weeks. 

The patient was discharged in a good 

clinical state, with significantly improved 

biological parameters, and hepatoprotective 

treatment at home. The one-month clinical 

and biological follow-up revealed no 

pathological aspects.   

 

DISCUSSIONS 

Mushroom intoxication is a health issue 

mainly in rural areas, where there is a 

variety of species in uncontrolled spaces, 

with the local population picking and then 

consuming such mushrooms, this being a 

frequently encountered habit in Europe, 

Russia, Asia, the Middle East and the Far 

East. (7) The tradition of picking 

mushrooms from spontaneous flora 

explains the larger number of intoxications 

recorded in these regions. The accurate 

identification of mushroom species is 

difficult due to substantial morphologic 

variations, sometimes within the same 

species, which depend on the season, the 

geographical region and the stage of 

development. (8) In our country, mushroom 

picking in rural areas for consumption and 

sale purposes can be explained based on 

ancestral habits, as well as by people‘s lack 

of information on the risks and the socio-

economic factors (Romania has the highest 

proportion of rural population in the EU-

45%, and the highest incidence of rural 

poverty-over 70% according to the World 

Bank). The socio-economic factor 

influences dietary habits, as well as other 

hazardous behaviors such as alcohol 

consumption and alcohol-induced 

pathology; nutritional deficiencies  and oral 

health are directly related to the standard of 

living as well. (9-12) The most frequently 

consumed mushrooms are either non-toxic 

or have mild to moderate gastrointestinal 

toxic effects. Amatoxins have a significant 

toxic effect for the liver, which in most 

cases of intoxication leads to a reserved 

prognostic. (13) Literature reports three 

categories of mushroom intoxication, 

function of the time elapsed between 

consumption and the onset of symptoms: a) 

early onset (symptomatology occurs within 

the first 6 hours after ingestion) includes the 

occurrence of allergic, gastrointestinal and 

neurologic manifestations; b) progressive 

onset (occurrence of signs and symptoms 

within 6 to 24 hours after ingestion) 

manifests via hepatotoxic, nephrotoxic and 

erythromelalgia phenomena; and c) delayed 

onset intoxications (occurs 24 hours after 

ingestion) predominantly include 

nephrotoxic manifestations. (14, 15) 

Mushroom intoxications with potentially 

severe evolutions and requiring medical 

care in intensive therapy units are the types 

of intoxication caused by consumption of 

species containing cytotoxic substances, 

such as amatoxin, gyromitrin, and 

orellanine. Mushrooms containing involutin 

cause immune-mediated hemolysis with 

hemoglobinuria, oligo-anuria and acute 

renal failure. Inhalation of spores from the 

Lycoperdon species triggers the 

bronchoalveolar allergic syndrome, which 

requires mechanical ventilation. The 

mushrooms in the Coprinus genus manifest 
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their toxic effect only in case of alcohol co-

ingestion, via a disulfiram-like effect. (15, 

16) 

In this context, the presented case falls 

within classic patterns, the species of 

mushroom responsible for the patient‘s 

intoxication being unidentified. 

Furthermore, the case was reported in 

November, which is consistent with 

literature data indicating the existence of a 

seasonal variation of mushroom 

intoxications, which are more frequent 

during the second half of the year, more 

precisely between October and December.  

(17) The majority of patients with 

intoxications have symptoms within the 

first 6 hours after the ingestion of 

mushrooms, the most frequent including: 

nausea, vomiting, abdominal pain, vertigo, 

asthenia, tachycardia, cephalalgia or even 

loss of consciousness. (15, 18) Most 

patients present with gastrointestinal 

symptoms. In practice, it is essential to 

determine the latency period of symptoms, 

as delayed toxicity of symptoms (which 

occur 6 hours after ingestion) can be lethal 

due to severe liver and kidney failure. (15, 

18) Patients presenting with jaundice 

following an acute episode of 

gastroenterocolitis are suspect of amatoxin 

intoxication; in these cases, the onset of 

symptoms occurs within 6 to 24 hours after 

ingestion, most often with unfavorable 

evolution and sometimes leading to death. 

(19) The presented case featured a few 

particularities that caused management 

difficulties; as a result of tardive onset after 

the ingestion of mushrooms (72 hours) and 

the initial symptomatology (only epigastric 

pain and emetic syndrome, no patent 

jaundice syndrome or other manifestations), 

the clinical picture was deemed secondary 

to a gastroenterological cause, leading to 

the teenager‘s admission to a specialized 

unit. Dyspeptic syndrome in pediatric age 

patients entails numerous differential 

diagnosis issues, as the factors taken into 

consideration in older children include 

gastritis, peptic ulcer, ingestion of foreign 

bodies, gastroesophageal reflux disease, 

rare causes of gastric outlet obstruction, 

intracranial hypertension syndrome, teenage 

pregnancy, voluntary intoxications, 

anorexia nervosa, etc. (9, 20, 21) In cases of 

mushroom intoxication, the most frequently 

reported aspects in reference to the 

biological profile are the increase of serum 

transaminase levels and modifications of 

the hematological parameters (leukocytosis, 

thrombocytopenia). In the study conducted 

by Pajoumand et al., 68% of the patients 

with mushroom intoxication had increased 

transaminase levels. (22) Both increased 

transaminases and leukocytosis were 

discovered in our patient. We must note 

that, in spite of determining a very 

significant hepatic cytolysis, the other liver 

tests showed minimum modifications 

(minimum hyperbilirubinemia, mild 

hyperammonemia, no hepatoprive 

syndrome) and the renal function was not 

modified. The prognostic of mushroom 

intoxication depends on the serum 

transaminase level, the species of 

mushroom and/or consumed quantity, the 

time of symptom onset and time elapsed 

until hospital admission, as well as the 

earliness of treatment initiation. (23) 

In our case, symptoms had a delayed 

onset (resulting in a relatively delayed 

initiation of specific treatment) and the 

hepatic cytolysis level was very high. These 

aspects anticipated a negative prognostic 

(according to literature data). Nevertheless, 

the patient had a favorable evolution under 

treatment, with remission of symptoms and 
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normalization of hepatic tests. The 

favorable evolution under N-acetylcisteine 

without hepatic dialysis MARS (Molecular 

Adsorbent Recirculating System), including 

an excellent cost-benefit balance,   

highlights the benefit of intravenous 

acetylcysteine in NAI-ALF (Non-

Acetaminophen Induced-Acute Liver 

Failure).  

 

 

Conclusions 

Intoxications caused by consumption of 

inedible mushrooms continue to be a 

serious public health problem, often with 

severe consequences, particularly when 

they occur in children due to the clinical 

and treatment-related particularities in this 

age group. The onset of symptoms and the 

clinical picture vary depending on the 

species of mushroom, as well as the 

consumed quantity thereof. The diagnosis 

and earliness of treatment initiation for 

mushroom intoxication is based on the 

association of symptomatology with the 

detailed patient history. Considering the 

annual frequency of intoxications with 

inedible mushrooms, often with 

unfavorable prognostic, we believe that 

conducting public information campaigns 

could be an effective prevention method in 

Romania. 

 

 

 

Table 3. Laboratory data

 

 

 
ALAT 

(UI/L) 

ASAT 

(UI/L) 

GGT 

(UI/L) 

LDH 

(UI/L) 

Serum bilirubin 

( mg/dl ) 

 BT           BD          

BI 

Serum 

ammoni

a 

( μg/dl ) 

TQ 

seconds 

APTT 

seconds 

Upon 

admission 

6520 5141 32  1.17     0.4       0.77 19.40 23.4 23.8 

  6 hours 7470 4861 31  0.86     0.35     0.51 33.21   

18 hours 5550 2440 32 2520 0.72     0.29     0.43              25.1 23.5 

24 hours 4774 1559 38 984   25.2 23.3 

36 hours 3330 544 51 277    

48 hours 2629 334 74 264  59.77 

   5 days 948 43 94 194 0.18     0.09     0.09   47.95 

   8 days 575 52 104 225   

 13 days 179 36 105 156  43.14 

After one 

month 

28 28 42    

 

Normal values: ALAT (alanine aminotransferase, 10-45 UI/L), ASAT (aspartate aminotransferase, 8-37 UI/L), GGT 

(gamma-glutamyl transferase, 7-38 UI/L), LDH (lactic dehydrogenase, 235-470 UI/L), BT (total bilirubin 0,25-1,00 mg/dl), 

BD (direct bilirubin 0-0,25mg/dl), BI (indirect bilirubin 0,10-0,75mg/dl), serum ammonia (10-47 μg/dl), TQ (Quick time 13-

17 sec), APTT (activated partial thromboplastin time 23,86-32,28 seconds). 

                                     

 

                                             Table 2.    Immunological investigations 

 Result (upon admission) Reference values 

Ac anti HAV tip Ig M  negative negative 
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Ac anti HCV negative negative 

Ag HBs negative negative 

Ac anti Cytomegalovirus IgM negative negative 

Ac anti Cytomegalovirus IgG 3.6724 UI/ml <0.5 

Ac anti Toxoplasma gondii IgM negative negative  

Ac anti Toxoplasma gondii IgG 26.651 <50 

Ac anti Epstein Barr IgG 0.016301 <5 
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