
Article

Epidemiology and clinics of
mushroom poisoning in Northern
Italy: A 21-year retrospective analysis
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Abstract
Background: Limited information exists about epidemiology and management of mushroom poisoning. We
analyzed and described epidemiology, clinical presentation, and clinical course of mushroom-poisoned patients
admitted to emergency departments (EDs) of the Province of Parma, Italy.
Methods: Data from the database of mycological service were matched with clinical information retrieved
from hospitals’ database, from January 1, 1996 to December 31, 2016.
Results: Mycologist consultation was obtained in 379/443 identified mushroom poisonings. A remark-
able seasonality was found, with significant peak in autumn. Thanks to the collaboration, the implicated
species could be identified in 397 cases (89.6%); 108 cases (24.4%) were due to edible mushrooms,
Boletus edulis being the most represented (63 cases). Overall, 408 (92%) cases presented with gastro-
intestinal toxicity. Twenty cases of amatoxin poisoning were recorded (11 Amanita phalloides and 9
Lepiota brunneoincarnata). One liver transplantation was needed. We observed 13 cases of cholinergic
toxicity and 2 cases of hallucinogenic toxicity. Finally, 46 cases were due to “mixed” toxicities, and a
total of 69 needed hospitalization.
Conclusions: Early identification and management of potentially life-threatening cases is challenging in the ED,
so that a mycologist service on call is highly advisable, especially during periods characterized by the highest
incidence of poisoning.
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Introduction

The term “mushroom” is generally referred to the

fleshy, spore-bearing fruiting body of higher fungi,

typically growing above soil, that is their food source.

The underground and vegetative part of a fungus is

known as “mycelium” and consists of a mass (often

several times heavier than the mushroom itself) of

branching, thread-like hyphae.

The first written record about mushroom poisoning

is included in an epigram of the Greek poet Euripides

(fifth century BC), commemorating the death of a

woman and her three children, all deceased during the

same day after mushroom ingestion.1 Some centuries

later, the famous Latin philosopher Lucius Annaeus
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Seneca (4 BC to 65 AD) stated that “Fungus, qualis-

cumque sit, semper malignus est,” that is, every kind

of mushroom is poisonous.2 Despite this, mushrooms

have been actively harvested and consumed for cen-

turies, all around the world.

Worldwide, there are at least 5000 well-classified

mushrooms species, up to 100 of which are known to

be poisonous to humans, whereas only 200–300 have

been clearly established to be safely edible.3 The

number of mushroom species in Europe is thought

to be around 2000.4–6 Less than 100 of these European

species are known to be poisonous, 35 of which con-

taining amatoxins.5–8

Although mushrooms are ubiquitous and widely

appreciated as foods, wild mushroom intoxication is

a relatively infrequent cause of emergency depart-

ment (ED) visit in European countries.9 The actual

yearly incidence is not completely defined, since it

is highly dependent on local ecology and gastronomic

traditions, but is believed to be somehow underdiag-

nosed or underreported.10 Based on a Swiss Poison

Center database, it has been reported that the inci-

dence of mushroom intoxication may approximate 5

cases per 100,000 inhabitants per year, representing

only 1.1–1.6% of all poisoning cases recorded in the

Swiss Poisons Information Center.9,11 During the year

2014, over 4500 harvests have been controlled by the

Swiss Mushroom Control Association (Schweizer-

ische Vereinigung Amtlicher Pilzkontrollorgane:

VAPKO), concluding that up to 37% contained ined-

ible mushrooms and 12% contained poisonous spe-

cies, accounting for 49% of the entire sample.12 It is

also well established that mushroom poisoning may

sometimes occur with ingestion of edible mushrooms,

which have been improperly collected, transported,

stored, and cooked.13

The toxicity profile of most mushroom species has

not been investigated so far.5,6 A kaleidoscope of

clinical syndromes, however, may be attributable to

mushrooms consumption, mostly depending on the

species, but with meaningful differences within the

same genus (e.g. Amanita phalloides, potentially

lethal; Amanita muscaria, toxic but not lethal; and

Amanita cesarea, one of the best edible mushrooms

worldwide, are comprised within the genus

Amanita).14–16 Gastrointestinal symptoms are present

in most cases of poisoning but are highly nonspecific

and potentially mask more serious toxicity.16 It has

been for long acknowledged that poisoning occurring

in patients with early symptoms after consumption

(i.e. typically comprised between 30 min and 6 h) is

relatively harmless and can generally be managed

with symptomatic therapy, whereas delayed symp-

toms (i.e. later than sixth hour from ingestion) are

thought to be unspecific severity indices, underlying

that the toxins may be cause of delayed severe evolu-

tion.16 Nonetheless, different mushroom species are

often consumed in the same meal, possibly having

both “early” and “delayed” toxicity, representing an

additional source of mystification. Moreover, new

forms of mushrooms toxicity, as well as new poiso-

nous species, are increasingly being described.17–25

Due to the aforementioned confounding factors,

the management and risk evaluation of mushroom

poisoning is often challenging for the emergency phy-

sicians (EPs). The type of mushrooms is frequently

unknown even by the patient, whereas more than one

single species has often been mixed and consumed.

The initial presentation and the heterogeneity of

symptoms can sometimes be misleading and worry-

ing, but they do not correlate with severe complica-

tions of mushroom poisoning.16

There is limited, sparse, and dated information

about clinical characteristics and management of ED

visits for mushroom poisoning in Europe, and in par-

ticular in Italy.26 As such, the aim of this study was to

analyze and describe the epidemiology, clinical pre-

sentation, morbidity, and mortality of mushroom-

poisoned patients admitted to the three EDs in the

Province of Parma, Northern Italy.

Methods

Nearly 20 years ago (in 1996), the local healthcare

administration instituted a service of mycological

consultation, available on call 24/365 for the three

hospitals operating in the Province of Parma, Emilia

Romagna Region, northern Italy. Beginning from

1996, the EPs of the three hospitals have been offered

the possibility to have an identification of the fungal

species in all cases of suspected or confirmed mush-

room poisoning, both after macroscopic analysis

(i.e. with examination of remainders of the meal, gas-

tric lavage, or vomited material) and with microcopy

identification of the spores, which are highly species

specific. Data stored in the database of the mycologi-

cal consultation service were matched with clinical

data (i.e. symptoms, significant organ involvement,

treatment, and disposition) retrieved from the hospi-

tals’ database, from January 1, 1996 to December 31,

2016. This has allowed to obtain a clear epidemiolo-

gical picture of mushroom poisonings in our province
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as well as a “real-world” figure about the current

management of mushroom poisoning.

The three hospitals (i.e. a university and teaching

hospital and two rural hospitals) serve a population of

approximately 440,000 inhabitants and are the only

hospitals in the area. The study population so included

virtually all mushroom poisoning episodes occurred

in the community. Urban and rural populations are

represented in a nearly equal frequency, according

to the distribution of the population in our area. The

climate of the province is considered typical of the

central-southern Pianura Padana area (also known as

“Po river valley”), including a significant portion of

hills and mountains (not exceeding the altitude of

2000 m), and thus continental with precipitations

peaking in fall and spring. The peak of raining season

is in October and November (averaging 96 and

114 mm per month, respectively), whereas January

and July are the driest months (averaging 40 and

47 mm per month, respectively). The summer is hot,

with peak temperatures between 30 and 35�C,

whereas the winter is cold, with minimum tempera-

tures occasionally below �10�C.27 Since mushroom

biology is highly influenced by the rainfall, air tem-

perature, and humidity, these climate characteristics

are of paramount importance for influencing the sea-

sonality of mushroom poisoning episodes.

Due to the retrospective nature of the study and

the maintenance of anonymity of all subjects, the

consensus of the ethical committee was unnecessary.

The study was performed in accordance with the

Declaration of Helsinki, under the terms of relevant

local legislation.

Results

Overall, 443 cases of mushroom poisoning have been

identified in the hospitals’ database, 241 in the uni-

versity hospital, 102 and 100 in the 2 other rural hos-

pitals. Mycologist consultation was obtained in 379

cases, whereas in 64 other cases, mycologist counsel-

ing was not requested, mostly due to the very mild

symptomatology of the poisoning or due to the myco-

logical expertise of some of the EPs. Figure 1 shows

the annual distribution, highlighting a considerable

yearly difference, which is attributable to the different

rainfall. Despite annual differences, mushroom poi-

soning episodes were found to peak each year during

the autumn, reflecting the local biology of these

organisms (Figure 2). Globally, the mushroom spe-

cies could not be identified in 46 cases (10.4%) of

poisoning, whereas in the remaining 397 cases

(89.6%), a final identification could be attained. All

the ages are represented in the entire study population,

following a near-Gaussian distribution, and peaking

in the fifth decade. Interestingly, some children aged

between 1 and 6 years were also included in the hos-

pitals’ database, despite the intake of mushrooms is

discouraged at this age. The explanation is that the

children in our community spontaneously assumed

mushrooms found in the fields surrounding their

schools or houses. Even more surprisingly, three

pregnant women, needing careful observation and

monitoring, were also identified. Several cluster

Figure 1. Annual distribution of mushroom poisoning in
the Province of Parma, years 1996–2016.

Figure 2. Monthly distribution of mushroom poisoning in
the Province of Parma. Bar represents the sum of patients
diagnosed during the same month throughout the study
period (i.e. 1996–2016).
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poisonings (families, friends eating the same meal,

etc.) were recorded, whereas single-patient episodes

were 175, so that 60.5% of cases were attributable to

cluster pattern (2 patients: 53 clusters; 3 patients: 15;

4 patients: 11; 5 patients: 7; 6 patients: 5; 7 patients: 0;

8 patients: 1). Overall, 108 cases (i.e. 24.4%) were

caused by edible mushrooms ingestion, usually for

long-term storage of mushrooms or dishes, storage

in plastic bags, or inappropriate cooking. Among

these, Boletus edulis was the most frequent species

(i.e. 63 cases, 58 as single species, and 5 cases in

association with A. cesarea). This is reasonable, since

both species are highly consumed in our country.

The vast majority of cases (i.e. 408, 92%) were

characterized by simple gastrointestinal toxicity,

usually managed conservatively with symptomatic

agents (in most cases metoclopramide) and hydra-

tion. Atropine was used for 9/13 cholinergic

syndromes (4 mild cases did not need to be treated

with the antidote). The most severe cases (n ¼ 20)

were all caused by amatoxin poisoning, 11 by A.

phalloides and 9 by Lepiota brunneoincarnata. One

of these cases, attributable to A. phalloides poison-

ing, needed liver transplantation and survived. All

the other patients also survived after administration

of charcoal, acetylcysteine, intensive care unit

admission, and forced hydration. It should be noted

that in Northern Italy, penicillin G and silibinin are

not usually prescribed for amatoxin poisoning, thus

acetylcysteine is the antidote widely used for this

indication. We observed 13 cases of cholinergic

(i.e. muscarinic) toxicity, usually due to Inocybe or

Clitocybe spp., 2 cases of hallucinogenic toxicity

(due to Panaeolus spp.), and 46 cases of “mixed”

toxicities (i.e. cholinergic þ hallucinogenic, gastro-

intestinal þ cholinergic, and gastrointestinal þ
hallucinogenic). No case of amatoxin poisoning

belonged to the “mixed toxydrome” group.

Overall, 69/408 cases needed hospitalization, includ-

ing all 20 cases of amatoxin poisoning, 9/13 cases of

cholinergic syndromes, and 40 cases due to comorbi-

dities (usually elderly or pregnant women) rather than to

the severity of the mushroom poisoning itself.

A summary of the species-based epidemiology in

our patient sample is shown in Table 1. Interestingly,

several cases (49, 11% of the total population) were

associated with mixed meal assumption (i.e. more

than one species consumed during the same meal),

but no case of amatoxin poisoning was found among

these. The epidemiology of the mixed cases is

described in Table 2.

Discussion and conclusions

Although mushroom poisoning is less frequent than

other forms of intoxication commonly seen in our

country, the results of this large retrospective obser-

vational study confirm that it still represents a mean-

ingful reason for ED admission. Most cases were

found to have a favorable outcome, only presenting

with gastrointestinal complaints and needing sympto-

matic treatments. Nevertheless, early identification

and management of potentially life-threatening cases

may still be regarded as a challenge for the EPs,

mainly for the complex identification of the species

and frequent ingestion of mixed meals. Mushroom

intoxication sometimes overlaps with pre-existing

Table 1. Epidemiological distribution: Number of
poisoned patients per mushroom species.

Mushroom species
Number of cases

(each species)

Entoloma lividum 64
Boletus edulis 58
Unidentified 46
Omphalotus olearius 43
Armillaria mellea 40
Agaricus xantodermus, Clitocybe nebularis 14
Amanita phalloides 11
Lepiota brunneoincarnata, Russula olivacea 9
Cantarellus cibarius 6
Boletus satanas, Inocybe spp. 5
Pleurotus ostreatus, Psathyrella niveobadia,

Tricholoma spp.
4

Agaricus spp., Agrocybe aegerita, Boletus
luridus, Clitocybe ditopa, Lepiota spp.,
Macrolepiota procera, Macrolepiota
rachodes

3

Agaricus campestris, Amanita muscaria,
Bovista plumbea, Clitocybe candidans,
Hygrophorus russula, Inocybe fastigiata,
Macrolepiota excoriata, Pleurotus
cornucopiae

2

Agaricus hortensis, Agaricus
pseudopratensis, Amanita pantherina,
Amanita umbrinolutea, Boletus legaliae,
Calocybe gambosa, Collybia butyrracea,
Coprinus disseminatus, Coprinus
micaceus, Hebolema spp., Hypholoma
appendiculatum, Lactarius pergamenus,
Lactarius torminosus, Leccinum spp.,
Lentinus tigrinus, Leucogaricus
leucothites, Macrolepiota mastoidea,
Polyporus squamosus, Psathyrella
badiophilla, Russula delica, Volvarella
gloiocephala

1
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clinical conditions, leading to clinical dilemmas.28

The scenario is further complicated by a certain

degree of classification uncertainty and several homo-

nymies as well as by the continuous identification of

new fungal species, including toxic mushrooms.18–25

Therefore, official identification of mushroom species

is of pivotal importance. This may allow easy man-

agement and discharge of the vast majority of low-

toxicity cases, whereas more severe cases may receive

strengthened monitoring or more aggressive manage-

ment. Unfortunately, literature data attest that the rate

of correct identification of mushroom species is

considerably low, between 5% and 27%.29–32 This is

mostly attributable to the difficulties in obtaining

mycologist’s counseling in many facilities as well as

to misleading paucity and vagueness of symptoms, so

that the EPs may be discouraged to ask for mycologist

consultation. Unlike other healthcare facilities, a

24/365 on-call accessibility to counseling has become

available since 1996 in the hospitals of our province,

allowing early identification of the vast majority of

mushroom species. Notably, the species could be

identified in 89.6% cases of poisoned patients in our

population, which is the highest rate ever reported in

the scientific literature to the best of our knowledge.

All the local EPs are encouraged to immediately ask

for mycologist counseling in the presence of a suspect

mushroom intoxication. Moreover, all available bio-

logical samples (remainders of dishes, fresh mush-

rooms, and gastric content obtained both by

vomiting or by gastric lavage) are systematically col-

lected for accurate examination and spore analysis. In

cases of delayed-symptom presentation, when biolo-

gical samples are often unavailable, urine assessment

of amatoxin may be useful.33,34 However, the assay is

expensive, not suited for automation, available in a

rather limited number of specialized laboratories and

so characterized by a rather long turnaround time,

often unsuitable for early diagnosis and timely patient

management. Therefore, the results of amatoxin test-

ing may be useful for confirming rather than for mak-

ing an early diagnosis of amatoxin toxicity.35

Interesting perspective emerges from innovative

molecular biology techniques adapted to be used with

gastric aspiration fluids or cooked mushrooms, but

they are yet not ready for prime time in clinical prac-

tice due to the high cost, the need for skilled person-

nel, and the long turnaround time.36

As in other studies, we identified a high prevalence

of edible mushrooms causing ED presentation.9,13,32

In agreement with two previous Swiss studies,

B. edulis was the most frequent species.9,32 Cluster

presentation accounted for over 60% of cases, a rate

slightly higher than that reported in other studies.32

Notably, all patients of the same cluster complained

for similar symptoms. Interestingly, no cluster of

amatoxin poisoning was recorded.

The Italian Health Ministry officially advices

against mushroom eating for children aged less than

12 years and pregnant women. Despite this, and

despite it is widely acknowledged that mushrooms

should be avoided in children due to their potential

toxicity, we identified 7 cases of poisoning in children

aged 1–6 years and 17 in children aged 7–12 years.

This evidence reinforced the recommendation that

major caution should be paid with children, since they

sometimes eat mushrooms grown in the fields and do

not communicate their habits to parents, relatives, or

teachers. Even more surprisingly, three pregnant

women were identified in our case series, who needed

to be carefully observed and monitored due to poten-

tial fetal toxicity.

Table 2. Epidemiological distribution: Number of
poisoned patients per mushroom mixed meal.

Mixed intoxications

Mushroom species
Number of cases
(each association)

Clitocybe nebularis þ Russula nigricans 6
Russula olivacea þ Russula spp., Amanita

cesarea þ Boletus edulis, Clitocybe
nebularis þ Ramaria pallida

5

Clitocibe nebularis þ Macrolepiota
rachodes

4

Macrolepiota spp. þ Lepiota spp. 3
Boletus edulis þ Leccinum spp. þ

Xerocomus spp., Boletus edulis þ
Russula spp., Macrolepiota procera þ
Russula virescens, Armillaria mellea þ
Hebeloma spp., Clitocybe nebularis þ
Entoloma lividum, Macrolepiota
rachodes þ Omphalotus olearius

2

Macrolepiota procera þ Agaricus spp. þ
Amanita spp., Armillaria mellea þ
Clitocybe nebularis, Stropharia spp. þ
Panaeolus spp., Russula spp. þ Boletus
edulis, Boletus edulis þ Amanita spp.,
Agaricus xantodermus þ Stropharia
aeruginosa þ Ramaria spp., Entoloma
lividum þ Clytocybe nebularis, Amanita
muscaria þ Amanita pantherina,
Russula olivacea þ Russula emetica

1
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Another interesting aspect is the high rate of mixed

meals (i.e. 11%). Experts traditionally recommend to

classify the onset of symptoms in either less or more

than 6 h.16 Some severe mushroom poisonings, how-

ever, may be characterized by the early appearance of

gastrointestinal toxicity, which seemingly resolves

but is then followed by serious consequences such

as liver or renal failure, rhabdomyolysis, or hemolytic

anemia. Since 11% of our patients assumed multiple

mushroom species, with rather different timing of

symptoms onset, this criterion can be misleading and

should be no longer proposed, especially when

detailed information is unavailable. We strongly

believe that in every region in which wild mushrooms

are actively harvested and eaten, a service of mycol-

ogist counseling should be implemented.

As regards the seasonality, we found only one

peak (i.e. late summer and autumn), whereas one

previous Swiss study reported two different peaks,

a former and small during spring and a latter and

larger in autumn. Despite Switzerland is a region

close to Italy, slight climatic differences exist as

well as some different culinary habits (i.e. Morch-

ella spp., growing during springtime, and sometimes

confused with the toxic Gyromitra esculenta, is very

appreciated in Switzerland but not in our region) and

probably explain the difference between the studies.

Due to the concentration of most cases of mushroom

poisoning in a limited number of months, a mycolo-

gist service on call (when unavailable or unfeasible

24/365) should be implemented during periods

characterized by the highest incidence of poison-

ing, which may obviously differ from one region

to another.

The major strengths of our study are the duration

of the observational period, extended to over

20 years, the considerable number of cases

(i.e. 443), and the remarkable (probably the highest

as for current literature data) identification rate of

mushroom species. This has allowed a more accu-

rate epidemiological analysis, albeit limited to

northern Italy ecology.
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2014. http://www.vapko.ch/phocadownload/public/

FR/La_Vapko/contrle%20des%20rcoltes%20prives%

202014%20-%20synthse%20internet.pdf.(accessed 20

February 2017).

13. Gawlikowski T, Romek M and Satora L. Edible

mushroom-related poisoning: a study on circum-

stances of mushroom collection, transport, and stor-

age. Human Exp Toxicol 2015; 34: 718–724.

6 Human and Experimental Toxicology XX(X)

http://www.vapko.ch/phocadownload/public/FR/La_Vapko/contrle%20des%20rcoltes%20prives%202014%20-%20synthse%20internet.pdf
http://www.vapko.ch/phocadownload/public/FR/La_Vapko/contrle%20des%20rcoltes%20prives%202014%20-%20synthse%20internet.pdf
http://www.vapko.ch/phocadownload/public/FR/La_Vapko/contrle%20des%20rcoltes%20prives%202014%20-%20synthse%20internet.pdf
http://www.vapko.ch/phocadownload/public/FR/La_Vapko/contrle%20des%20rcoltes%20prives%202014%20-%20synthse%20internet.pdf
http://www.vapko.ch/phocadownload/public/FR/La_Vapko/contrle%20des%20rcoltes%20prives%202014%20-%20synthse%20internet.pdf
http://www.vapko.ch/phocadownload/public/FR/La_Vapko/contrle%20des%20rcoltes%20prives%202014%20-%20synthse%20internet.pdf
http://www.vapko.ch/phocadownload/public/FR/La_Vapko/contrle%20des%20rcoltes%20prives%202014%20-%20synthse%20internet.pdf
http://www.vapko.ch/phocadownload/public/FR/La_Vapko/contrle%20des%20rcoltes%20prives%202014%20-%20synthse%20internet.pdf
http://www.vapko.ch/phocadownload/public/FR/La_Vapko/contrle%20des%20rcoltes%20prives%202014%20-%20synthse%20internet.pdf


14. Barbato MP. Poisoning from accidental ingestion of

mushrooms. Med J Aust 1993; 158: 842–847.

15. Diaz JH. Evolving global epidemiology, syndromic

classification, general management, and prevention

of unknown mushroom poisonings. Crit Care Med

2005; 33: 419–426.

16. Diaz JH. Syndromic diagnosis and management of

confirmed mushroom poisonings. Crit Care Med

2005; 33: 427–436.

17. Bedry R, Baudrimont I and Deffieux G. Wild-

mushroom intoxication as a cause of rhabdomyolysis.

N Engl J Med 2001; 345: 798–801.

18. Lin S, Mu M, Yang F, et al. Russula subnigricans

poisoning: from gastrointestinal symptoms to rhabdo-

myolysis. Wildern Environ Med 2015; 26: 380–383.

19. Cho JT and Han JH. A case of mushroom poisoning

with Russula subnigricans: development of rhabdo-

myolysis, acute kidney injury, cardiogenic shock, and

death. J Korean Med Sci 2016; 31: 1164–1167.

20. Kraft J, Bauer S, Keilhoff G, et al. Biological effects of

the dihydroorotate dehydrogenase inhibitor polyporic

acid, a toxic constituent of the mushroom Hapalopilus

rutilans, in rats and humans. Arch Toxicol 1998; 72:

711–721.

21. Saviuc PF, Danel VC, Moreau PA, et al. Erythrome-

lalgia and mushroom poisoning. J Toxicol Clin Toxicol

2001; 39: 403–407.

22. Konno K, Hashimoto K, Ohfune Y, et al. Acromelic

acids A and B: potent neuroexcitatory amino acids

isolated from Clitocybe acromelalgia. J Am Chem Soc

1988; 110: 4807–4815.

23. Centers for Disease Control and Prevention (CDC).

Respiratory illness associated with inhalation of mush-

room spores—Wisconsin 1994. MMWR Morb Mortal

Wkly Rep 1994; 43: 525–526.

24. Karahan S, Erden A, Cetinkaya A, et al. Acute pancreatitis

caused by mushroom poisoning: a report of two cases.

J Investig Med High Impact Case Rep 2016; 4: 1–3.

25. Avci S, Usul E, Kavak N, et al. Elevated cardiac

enzymes due to mushroom poisoning. Acta Bio Med

Atenei Parm 2014; 85: 275–286.

26. Tomini L, Gregorutti S and Triolo L. Sporological

diagnosis in 282 cases of suspected fungal poisoning

in the municipality of Trieste from 1967 to 1984.

Minerva Medica 1987; 78: 321–327.

27. ARPA; Agenzia Regionale Prevenzione e Ambiente;

Environment and Climate Regional Agency. http://

www.arpa.emr.it/sim/? osservazioni_e_dati/dexter

(accessed 26 February 2017).

28. Comelli I, Lippi G, De Blasio A, et al. Accidental

mushroom poisoning mimicking stroke. A case report

and literature review. Acta Bio Med Atenei Parm 2013;

84: 229–233.

29. Trestrail JH III. Mushroom poisoning in the United

States: an analysis of 1989 United States poison center

data. J Toxicol Clin Toxicol 1991; 45: 459–465.

30. Pajoumand A, Shadnia S, Efricheh H, et al. A retro-

spective study of mushroom poisoning in Iran. Hum

Exp Toxicol 2005; 24: 609–613.

31. Unluoglu I and Tayfur M. Mushroom poisoning: an

analysis of the data between 1996 and 2000. Eur J

Emerg Med 2003; 10: 23–26.

32. Schmutz M, Carron PN, Yersin B, et al. Mushroom

poisoning: a retrospective study concerning

11-years of admissions in a Swiss Emergency

Department. Intern Emerg Med . Epub ahead

of print 17 December 2016. DOI: 10.1007/

s11739-016-1585-5.

33. Giannini L, Vannacci A, Missanelli A, et al. Amatoxin

poisoning: a 15-year retrospective analysis and

follow-up evaluation of 105 patients. Clin Toxicol

(Phila) 2007; 45: 539–542.

34. Zhang S, Zhao Y, Li H, et al. A simple and

high-throughput analysis of amatoxins and phallotox-

ins in human plasma, serum and urine using

UPLC-MS/MS combined with PRiME HLB mElution

Platform. Toxins (Basel) 2016; 8: E128. DOI: 10.3390/

toxins8050128.

35. Butera R, Locatelli C, Coccini T, et al. Diagnostic

accuracy of urinary amanitin in suspected mushroom

poisoning: a pilot study. J Toxicol Clin Toxicol 2004;

42: 901–912.

36. Cassidy N, Duggan E and Tracey JA. Mushroom

poisoning in Ireland: the collaboration between the

National Poisons Information Centre and expert

mycologists. Clin Toxicol 2011; 49: 171–176.

Cervellin et al. 7

http://www.arpa.emr.it/sim/? osservazioni_e_dati/dexter
http://www.arpa.emr.it/sim/? osservazioni_e_dati/dexter


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


