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Case Series

Abstract

From April 28 to May 28, 2018, more than 1200 patients with impression of mushroom poi-
soning were referred to hospital emergency departments in 13 west and northwestern prov-
inces, Iran; 112 (8.9%) patients were hospitalized and 19 were expired (ie, a fatality rate 
of 1.5%). The outbreak began in Kermanshah province with increasing number of patients 
presenting with severe abdominal pain, nausea, vomiting, and diarrhea soon after consump-
tion of wild mushrooms. Lepiota brunneioncarnata, Hypholoma fascicalare, and Coprinopsis 
atramentaria have been involved in this outbreak. To prevent similar outbreaks, raising public 
awareness about risky behaviors of collecting and consuming wild self-picked mushrooms is 
of paramount importance. Herein, we present our experience with this outbreak.
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Outbreak

From April 28 to May 28, 2018, more 
than 1200 patients with impression 
of intoxication due to ingestion of 

wild poisonous mushrooms were referred 
to hospital emergency departments in 13 
west and northwestern provinces, Iran. Of 
these 1247 patients, 112 (8.9%) were hos-
pitalized; 19 were expired, translating to a 
fatality rate of 1.5% (95% CI 0.8% to 2.2%) 
(Table 1).1-3 

The outbreak began on April 28 in Ker-
manshah province with increasing num-
ber of patients presenting with severe 
abdominal pain, nausea, vomiting, and 
diarrhea soon after consumption of wild 
mushrooms. After 10 days, 46 patients 
with mushroom toxicity including one 
fatality, were reported in Kermanshah. 
Thereafter, several health care centers, 
mostly in western and northwestern prov-
inces, reported hundreds of patients with 
impression of mushroom poisoning ad-

mitted to their Emergency Departments. 
On suspicion of facing an epidemic of my-
cetism in these provinces, the Ministry of 
Health and Medical Education prepared a 
guideline on the diagnosis and treatment 
of toxic mushroom poisoning.4

All poisonings were accidental and in-
gestion with suicidal, recreational or crim-
inal intent was not reported in anyone. 
Accidental poisoning occurred in those 
who ingested self-picked wild mushrooms 
from suburban areas, farms, gardens, 
hillsides and forest or purchased the wild 
mushrooms (as edible mushrooms) from 
local markets of these provinces. In May 
2018, due to optimal climatic conditions 
for growth of mushrooms, ie, plenty of 
rainfall, sunlight, optimum environmen-
tal temperature (27–31 °C), and soil mois-
ture in the western and northwestern Iran, 
an extensive growth of edible and toxic 
mushrooms was observed. Self-harvesting 
of wild mushrooms and their sale in lo-
cal markets in western and northwestern 
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provinces was therefore increased.
The suspected cases of mushroom poi-

soning were diagnosed based on their 
history of wild mushroom consumption, 
clinical presentations, and paraclinical 
findings. The most common clinical pre-
sentations were gastrointestinal (nausea, 
vomiting, diarrhea, and abdominal pain), 
fatigue, and malaise. Those with severe 
[and fatal] conditions developed either 
a delayed hepatorenal syndrome (ie, hy-
poglycemia, elevation of liver enzymes, 
jaundice, hyperammonia, hepatic enceph-
alopathy, confusion/stupor/coma, meta-
bolic acidosis, coagulopathy, and oliguria/
anuria) or multi-organ failure. In those 
with severe toxicity, the gastrointestinal 
signs/symptoms initiated with after a de-
lay of 6–12 hours after consumption of the 
mushroom.

Treatment

In this type of poisoning, there are no 
specific antidotes and the treatment is 
mostly based on supportive and symp-
tomatic measures. Gastric and intestinal 
decontamination with administration of 
multiple-dose activated charcoal (20–40 
g every 3–4 hours for 48 hours) is rec-
ommended. Fluid therapy, correction of 
any electrolyte imbalances, and standard 
treatments for coagulopathy, hypoglyce-
mia and acute hepatic and renal failure 
are cornerstones of therapy. Intravenous 
penicillin G (1 000 000 IU/kg/day), N-
acetyl-cysteine (NAC) (300 mg/kg/day, 
administered in three divided doses) and 
silymarin (140 mg po, tid) have been rec-
ommended.4,5 Liver transplantation in 
severe cases with sever hepatic failure 
should be considered.4,5 Among 23 liver 
transplantation candidates, three under-

Table 1: Number of patients treated for mushroom poisoning and fatality rate at hospitals during the outbreak in 
Iran (April 28 to May 28, 2018)

Province Total cases
Number of out-
patients (%)

Number of in-
patients (%)

Number of de-
ceased patients

Fatality 
rate (%)

Kermanshah 478 424 (88.7) 46 (9.6) 8 1.7

Lorestan 321 308 (95.5) 9 (4.1) 4 1.24

Kordestan 198 170 (85.8) 25 (14.2) 3 1.51

West Azerbaijan 93 81 (87) 10 (12.9) 2 2.1

Zanjan 95 83 (87) 12 (12.6) 0 0

Ilam 33 33 (100) 0 (0) 0 0

Kohgiluyeh and Boyer-Ahmad 10 10 (100) 0 (0) 0 0

Ardabil 7 0 (0) 7 (100) 0 0

Qazvin 4 2 (50) 2 (50) 0 0

Chaharmahal and Bakhtiari 4 4 (100) 0 (0) 0 0

Fars 1 1 (100) 0 (0) 0 0

Markazi 2 0 (0) 1 (100) 1 50

Hamadan 1 0 (0) 0 (0) 1 100
Total 1247 1116 (89.5) 112 (8.9) 19 1.5
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went the procedure.

Mortality

Sixty-seven percent of fatal cases were 
male. Mortality occurred 2–10 days post-
ingestion. Mushroom poisoning was con-
firmed as the cause of death in all victims 
by forensic medicine practitioners based 
on their history, autopsy and post-mortem 
histopathological examinations. In gross 
autopsy, congestion of internal organs 
was reported. The main post-mortem his-
topathological findings were fatty degen-

eration, centrilobular necrosis and hemor-
rhage in liver, and acute tubular necrosis 
and proximal tubules damage in kidneys 
(unpublished data, Iranian Legal Medicine 
Organization, May 2018).

Mushrooms

To determine the species of toxic mush-
rooms involved in this outbreak, laborato-
ry investigations on mushrooms samples 
used by patients and samples collected 
from local markets, were performed under 
the auspices of expert mycologists, Iranian 
Plant Pathology Research Institute, Teh-
ran, Iran. The results showed that from 
a total of 50 species of toxic mushrooms 
identified in Iran, at least three species, ie, 
Lepiota brunneioncarnata (Kermanshah 
province), Hypholoma fascicalare, and 
Coprinopsis atramentaria (Kohgiluyeh 
and Boyer-Ahmad province) have been in-
volved in this outbreak.6

L. brunneioncarnata, the leading cause 
of fatality in this mushroom outbreak, 
is a cyclopeptide-containing mushroom. 
It is known to contain lethal amounts of 
α-amanitin and is responsible for the fatal 
delayed-onset hepatorenal syndrome with 
initially gastrointestinal symptoms 6–10 
hours after consumption of the mush-
room.5

H. fasciculare is also a toxic mushroom 
and causes nausea, vomiting, diarrhea, 
and abdominal pain. Clinical presenta-
tions may be delayed for 5–10 hours af-
ter its consumption and generally resolve 
within a few days. In fatal cases, fulminant 
hepatitis with kidney and myocardium 
damage have been reported.5

C. atramentaria is a toxic mushroom 
with low fatality. It contains coprine, a 
protoxin, which inhibits acetaldehyde de-
hydrogenase causing a disulfiram-like 
reaction if ethanol is ingested within 30 
minutes to 3 days after mushroom inges-
tion. The clinical presentations after co-in-
gestion of the mushroom with ethanol in-Hypholoma fascicalare

Lepiota brunneioncarnata
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clude gastrointestinal (nausea, vomiting, 
abdominal pain), nervous (headache, diz-
ziness) and cardiac (tachycardia, hypoten-
sion, palpitations) signs and symptoms, 
flushing, diaphoresis, and dyspnea.5

Control of the Outbreak

To control the outbreak, the Ministry of 
Health, Drug and Poison Information Cen-
ters and medical universities tried to raise 
public awareness about poisonous mush-
rooms through media. The sale of wild 
mushrooms in local markets was banned 
by health authorities. Thereafter, the out-
break has been subsided, gradually.

Discussion

Mycetism (mycetismus) or toxic mush-
room poisoning is referred to the clinical 
toxic syndrome due to exposure to poison-
ous mushrooms. It is associated with high 
morbidity and mortality rates, particularly 
in Europe and Asia.7-10 Approximately, 
140 000 species of mushrooms have been 
identified in the world. About 2700 species 
considered safe for human and have nutri-
tional value and medicinal properties; 100 
species are considered toxic to human.5,11

Mushroom poisoning is classified based 
on onset of clinical presentations and the 
target organ system toxicity.7 According to 
the onset of clinical signs and symptoms 
after exposure, mycetism is classified as 
“early onset” (<6 hours), “late onset” (6–24 
hours), and “delayed onset” (>24 hours). 
Early-onset mushroom poisoning pres-
ents with gastrointestinal, allergic, hal-
lucinogenic, and neurotoxic syndromes. 
Hepatotoxic, nephrotoxic, and erythro-
melalgia syndromes have been reported 
in late-onset poisoning. The delayed tox-
icities present with nephrotoxic, myotox-
ic, and delayed neurotoxic syndromes.7,10 
Clinical presentations depend on many 
factors including the mushroom species; 
type and amount of toxins presented in the 

ingested mushroom; climatic, geographic 
and genetic variations; route of exposure; 
amount of mushroom ingested; and age of 
patient.5,11

Most of mushroom poisonings reported 
are accidental oral ingestion of poisonous 
mushrooms misidentified for edible spe-
cies by children or adults who often pick 
wild mushrooms from nature.10,11 Morpho-
logical characteristics and appearance of 
many edible species are similar to those of 
poisonous mushrooms.10 There is in fact, 
no particular morphological characteris-
tics that could be used for identifying the 
toxic nature of a mushroom. There is no 
simple method to differentiate edible from 
poisonous mushroom species. The iden-
tification needs microscopic examination 
and chemical analysis by a mycologist in a 
laboratory setting. Furthermore, different 
edible and poisonous mushroom species 
often grow in near proximity in the field. 
Therefore, collection of mixed edible and 
poisonous species would happen.10

Sporadic cases of poisonous mushroom 
poisoning are reported from Iran every 
year during spring and autumn.12-15 How-
ever, mushroom-related mass poisoning 
has so far not been reported in Iran. To 
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prevent similar outbreaks, raising public 
awareness about risky behaviors of collect-
ing and consuming wild self-picked mush-
rooms is of paramount importance. Con-
tinuous medical education for physicians 
and other health care providers should 
also be considered in high-risk provinces 
for early diagnosis and treatment of pa-
tients who present with gastrointestinal 
signs and symptoms >6 hours after mush-
room ingestion.
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