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ABSTRACT
Aim Wild mushroom intoxication is a public health problem,
which causes a wide range of symptoms: from mild gastrointestinal symptoms to multiple organ failure and death. The present study aims to evaluate the epidemiology of mushroom intoxication
in 4-year admissions of Razi Hospital, Qaemshahr, Mazandaran,
Iran.
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Methods Medical records of all identified cases of mushroom poisoning admitted during the period between 2015 and 2018 were
extracted and patients’ demographic data including age, sex, latency period, season of poisoning, clinical presentations, laboratory findings, prognosis, duration of hospitalization and therapeutic interventions were recorded.
Results A total of 65 mushroom poisoning cases were identified
(mean age of 35.68 years), of which 32 (49.2%) were females.
Latency of ≤ 6 hours was seen in 63 (96.4%) cases. The most prevalent season of intoxication was spring (60.7%). The most frequent symptoms were nausea and vomiting (86.5%) and abdominal
pain (51.2%). No case required intensive care unit (ICU) care or
mechanical ventilation. Mean hospital stay was 1.89 days without
any mortality. Mean aspartate aminotransferase (AST) level was
21.89 (±9.55), but the disturbance of liver function tests (LFTs),
coagulopathy, elevated level of bilirubin and/or platelet was not
noted. In 93% of patients ranitidine, in 7% Penicillin G, and in
3.6% cefaclor and ceftriaxone was administrated.
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Conclusion People and health care providers must be educated
about mushroom poisoning. Prompt transfer of suspicious cases
with history of wild mushroom ingestion to the emergency department is crucial since patients showing toxicity symptoms after 6
hours might have worse and mortal prognosis despite treatment.
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INTRODUCTION
Poisoning is one of the most important causes of
acute illness in developed countries. Unintended
poisoning considered is as the fifth cause of death
secondary to accidental injuries (1). Currently,
there is an increasing worldwide trend in acute
poisoning and subsequent mortality, increased
mortality due to drug abuse and an increase in the
number of intentional poisoning (2). Commonly,
poisoning seen in young adults is acute and in
children it is usually accidental. In all world countries including Iran, a significant proportion of
referrals and admissions to paediatric hospitals
are poisoning cases, which are mostly accidental
(3). Consequently, a number of children die due
to drug and non-drug related poisoning. Incidents
such as poisoning are the most common cause of
death in children aged 1-14 years (4,5).
Wild mushroom intoxication is one of the rare causes of poisoning. There are about 5,000 species of
mushrooms, of which only 25-30% are named and
3% are toxic, which are more spotted in rural areas
and in some countries (6-11). Wild mushroom intoxication depends on factors such as maturity of
mushroom, seasonal poisoning, geographical area,
total amount consumed, and preparation technique
before consumption (9,10). Wild mushroom intoxication produces a wide range of symptoms
in patients, ranging from mild gastrointestinal
symptoms to multiple organs failure and death,
according to the type of mushroom (6). Latency
is often below 8 hours and the problem could be
accurately diagnosed provided a complete history.
Given that identification of mushroom type after
poisoning may be difficult and sometimes impossible, prompt treatment of patients based on their
clinical symptoms is crucial (7).
Wild-mushroom poisoning is relatively common
in Iran and it is expected to increase in line with
industrialization and population growth plans. In
a study conducted in Loghman-Hakim Hospital
(Tehran, Iran) the prevalence of mushroom poisoning was represented with 37 out of 7,421 cases of
all poisoning. However, in recent years, mortality
rate of poisoning especially in paediatric patients
has significantly decreased due to increasing awareness about the significance of prompt transfer of
patients to poison treatment centres (2).
The most important chemicals in wild mushroom which cause intoxication are amatoxins and
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phallotoxins (12). After absorption from the digestive tract and entering the bloodstream, these
toxins enter the hepatic cells, and by inhibiting the
RNA Polymerase II enzyme (which is involved
in DNA transcription and cell metabolism), cause
damage to the hepatic cells and ultimately hepatic
failure (13). The severity of toxicity depends on
the amount of toxin in the mushroom itself, which
in part is influenced by the genetic characteristics
of the mushroom, climate conditions and the geographical location of the mushroom (12,13).
Due to lack of antidote for this type of poisoning,
the treatment is based on supportive care and
symptomatic management only, including hydration and electrolytes replacement, administration
of activated charcoal, penicillin G (in high doses), antioxidants (such as N-acetylcysteine and
penicillin), and in cases of severe hepatic failure,
liver transplantation (14).
Although mushroom intoxication is not a
common cause of poisoning in the world, due to
relatively high mortality rates in poisoning with
some types, it is imperative to provide appropriate information for the public and define prevention strategies in higher scales (15).
Due to dispersed statistical information about the
prevalence of mushroom poisoning along with
a high mortality risk for the exposed population, subsequent costs are directly and indirectly
imposed on the health system (16-18). It seems
that a general overview of the documentation
associated to different types of wild mushroom
poisoning, using simple statistical analysis methods, provides more accurate overview about the
issue for applying well-planned and evidence-based policies (16-19), which will lead to a more
comprehensive picture of the dimensions of this
problem in Iranian society.
The aim of this study was to determine the prevalence of wild-mushroom intoxication and describe
epidemiological characteristics and clinical findings in 4-year admissions at Razi Poisoning Treatment Centre (Qaemshahr, Mazandaran, Iran).
PATIENTS AND METHODS
Patients and study design
This descriptive cross-sectional study was conducted in Razi Poisoning-Treatment Centre,
Qaemshahr, Mazandaran, Iran, upon retrospecti-
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ve investigation of medical records of poisoning
cases from 2018 to 2018.
A study protocol was approved by the Ethics
Committee of Mazandaran University of Medical Sciences and it was performed in accordance
with the ethical standards of the 1964 Declaration of Helsinki. Patients’ anonymity is preserved.
Inclusion criteria were patients with discharge diagnosis of mushroom poisoning admitted to Razi
Hospital during 2015 to 2018. Patients with vague symptoms, non-conclusive diagnosis or incomplete profiles were excluded from the study.
Methods
Using hospital administrative information
system, medical records of all identified cases
who met the inclusion criteria were extracted and
demographic and clinical data were recorded.
Demographic data included age, gender, occupation, residential place, latency and season of poisoning. Clinical data included symptoms, laboratory findings (hepatic, renal, hematologic and
coagulation profile: aspartate aminotransferase
– AST, prothrombin time (PT), partial thromboplastin time (PTT) and international normalized ratio (INR), prognosis (death, discharge,
Intensive Care Unit (ICU) care, and mechanical
ventilation), duration of hospitalization and therapeutic interventions (hydration, activated charcoal, penicillin G, and silymarine).
Final diagnosis was made by poisoning specialists and toxicologist of Razi Poisioning-Treatment Centre, based on patients’ history, clinical
symptoms and epidemiologic data.

nantly involved ≤31 years of age patients (50%).
The first and third quartiles were 22.5 and 48.75 years, respectively. The prevalence of poisoning under 31 years of age was twice as higher than others.
Thirty-two cases (49.2%) were females and 33
(51.8%) were males.
Mean age of male and female patients was 35.93
and 35.43 years, respectively, indicating an insignificant difference between genders. Likewise,
there was no significant relationship between poisoning and gender.
The two most prevalent seasons for wild-mushroom intoxication was spring, 34 (60.7%) and
autumn, 15 (28.6%) cases; the least prevalence
was noted in winter, two (3.6%) cases. There
seemed to be a significant relationship between
climate humidity and mushroom poisoning.
The most frequent symptoms were nausea and vomiting, 56 (86.5%), followed by abdominal pain,
33 (51.2%) and diarrhoea, 10 (16.1%) cases. No
case showed a decreased level of consciousness.
No case required either ICU care or mechanical
ventilation.
No mortality was recorded and all patients were
discharged from the Centre.
Mean hospital stay was 1.89 days ranging between 1-6 days. The cases predominantly involved
≤2 days of hospitalization, 51 (78.6%) (Table 1).
Table 1. Demographic and clinical data of the patients with
mushroom poisoning

Mean age (years)
Gender

Statistical analysis
Data were transferred to computer for statistical analysis. Categorical data were presented as
counts and percentages, continuous variables
as mean ±SD or median range. Data comparison was made using student t-test and χ2 test. A
p≤0.05 was considered statistically significant.
Non-parametric Kolmogorov-Smirnov test was
used for the analysis.
RESULTS
A total of 65 cases of mushroom poisoning were
identified. Mean age of patients was 35.68 years,
ranged between 11-75 years. The cases predomi-

No (%) of
patients

Variable

Season of poisoning

Latency (Hours)
Intensive care and/or ventilation
Mean hospitalization (days)

Clinical symptoms

35.68
Males
Females
Spring
Summer
Autumn
Winter
≥6
≥6
Yes
No
1.89
Nausea and vomiting
Diarrhoea
Abdominal pain
Decreased loss of
consciousness

32 (51.2)
33 (49.8)
39 (60.7)
5 (7.1)
18 (28.6)
3 (3.6)
60 (96.4)
2 (3.6)
0
65 (100.0)
56 (86.5)
10 (16.1)
33 (51.2)
0

Mean AST was 21.89 (±9.55), which proved to
be normally distributed. However, abnormally
distributed laboratory tests for ALT, PT, PTT and
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INR were detected at p≤0.05. Disturbance of liver function tests, coagulopathy or elevated level
of bilirubin and/or platelet was not noted in any
patient (Table 2).
Table 2. Mean values of laboratory results of the patients with
mushroom poisoning
Variable

Reference
Mean (±SD)
values

p

1.0

1.09
(±0.13)

0.006

Partial thromboplastin time

30-40
seconds

38.14
(±8.79)

0.05

Prothrombin time

9.5-13.5
seconds

13
(±1.17)

0.035

20-60 IU/L

26.07
(±21.97)

0.003

International Normalized Ratio

Alanine aminotransferase

In 60 (93%) patients ranitidine, in four (7%)
penicillin G, and in two (3.6%) cefaclor and
ceftriaxone were administrated. However, seven
(10.7%) patients with severe clinical manifestations were treated with atropine, as well as administration of activated charcoal.
DISCUSSION
Mushrooms are commonly consumed by local
population and mushroom poisoning presents
a major health risk in rural areas (20-22). In a
retrospective study by Eren et al, among 294 cases diagnosed with wild mushroom intoxication,
who had been admitted in paediatric emergencies
mean age varied from 3-72 years with mean age
of 28.97 years; 90 patients were younger than 16
years and 173 cases were females, which is consistent with results from our study (mean age of
35.68 years, 50% of cases younger than 31 years and 49.2% were females). In a retrospective
observational cross-sectional study by Dadpour
et al. (14), among 32 cases with discharge diagnosis of wild mushroom intoxication referred
to Imam-Reza hospital (Mashhad, Iran) during
2005 to 2017 with mean age of 24.6 years 59%
were females. Findings from our study showed
a higher mean age in comparison with Dadpour
et al. (35.68 VS 24.6 years) and no statistically
significant relationship between age and gender.
Pajoumand et al. (9) found that among 25 cases
of mushroom poisoning mean age of patients of
31 years ranged between 12-65, males represented with 68%, more than 80% cases documented
during autumn. In our study, gender distribution
was almost equal, with mean age of 36.39 years
ranging between 11-75 years.
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In our study, 60.7% of the patients consumed
mushrooms in the spring months, during which
mushrooms are more prevalent and their collection is usually increased. However, our findings are not consistent with Eren et al. study, in
which the most common season of mushroom
poisoning was early summer. In our study relationship between humid climate and mushroom
poisoning prevalence seems to be statistically
significant, since more than 88% of mushroom poisoning cases were documented during
spring and autumn.
In Eren et al. study, the first and most common
symptom was gastrointestinal, one which was
exhibited during the first 6 hours post-exposure
in most cases; hospitalization length varied from
1-10 days and 3 cases expired due to fulminant
hepatitis. In our study, none of the patients needed ICU care or mechanical ventilation; all cases
were discharged and mean hospitalization was
1.89 day. Mean latency period until symptoms
appearance in our study was less than 6 hours in
96.4% of cases. These results are consistent with
findings from Eren et al. study (10).
In Dadpour et al. (14) study, only 59% of cases
were discharged with full recovery. In addition,
statistically significant relationship was found
between mortality rate and higher levels of INR,
PT and PTT, ICU care, need for mechanical ventilation, serum bilirubin level and liver enzymes.
In the present study, no mortality was reported
and all patients were discharged. No relationship
was found between higher levels of INR, PT and
PTT and mortality rate, and laboratory results
were not disrupted. Dadpor et al. concluded that
although prevalence of wild mushroom intoxication was relatively low (1%), mortality rate was
high (≥22%). Nausea and vomiting were first
exhibited symptoms and disrupted coagulation
factors indicated a poor prognosis (14). In our
study, severe complications or death were not recorded and the most exhibited symptom was gastrointestinal (nausea and vomiting, diarrhoea).
Pajoumand et al. (9) found among 25 cases of
mushroom poisoning mean age of patients of 31
years, ranging between 12-65, males represented with 68%, more than 80% cases documented
during autumn. In our study, gender distribution
was almost equal, with mean age of 36.39 years
ranged between 11-75 years.
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In Pajoumand et al. study (9), latency varied
from 0.5 to 12 hours, the most exhibited symptoms were vomiting, nausea, abdominal pain and
diarrhoea (60%), jaundice in 40% and hepatic
encephalopathy in 50% of patients were noted;
duration of hospital stay varied from 1-12 days
and 66% of all cases were discharged with full
recovery (9). Their findings are consistent with
findings from the present research in which the
most exhibited symptom was gastrointestinal one
without any case of hepatic encephalopathy or jaundice. All patients were discharged.
In an analysis of mushroom case exposures in the
United States reported by Trestail (17) to obtain
a clearer view of mushroom poisoning epidemiology and outcome, 1581540 cases were diagnosed with poisoning (73% of total poisoning cases
in the USA), among which 9208 (0.6%) were
cases of mushroom intoxication. The cause of
poisoning was determined in 313 cases including
48 types of mushroom, but in the remaining cases
(96.6%) no fungal agent was identified: 81% patients were under the age of 6, and 6% were in the
age range of 6-17 years, and the remaining 13%
of cases were older than 17 years. In 95% of cases, accidental poisoning was detected (21). Just
similar to our research, Trestail study has focused

on age and gender distribution while pointing out
the broad spectrum of wild mushroom poisoning.
He small sample size and consequently low
power of the present study limits its generalization along with making it difficult to compare
the variables. Further studies with higher power
and sample size will enhance validity of results.
In addition, studies with the focus on short and
long-term adverse effects of mushroom poisoning can be designed and conducted in future.
In conclusion, people and health care providers
must be educated about mushroom poisoning.
There are numerous species of mushrooms causing various clinical presentations and yet, there
are no guidelines about wild mushroom intoxication treatment. Patients showing intoxication
symptoms after 6 hours might have worse and
end with mortal prognosis despite the treatment.
Therefore, prompt transfer of suspicious cases
with history of wild mushroom ingestion to the
emergency department is crucial.
FUNDING
No specific funding was received for this study.
TRANSPARENCY DECLARATION
Conflict of interest: None to declare.

REFERENCES
1.

2.
3.

4.

5.
6.

Azab Sm, Hirshon Jm, Hayes Bd, El-Setouhy M,
Smith Gs, Sakr Ml. Epidemiology of acute poisoning in children presenting to the Poisoning Treatment Center at Ain Shams University In Cairo,
Egypt, 2009–2013. Clinical Toxicol (Phila) 2016;
54:20-6.
Subhedar A, Janardhan K. Incidence and pattern of
poisoning in children under 18 years of age. Ind J
Pubhealth Res Dev 2016; 7;30-8
Büchner R, Hatvani L, Vágvölgyi C, Manczinger L,
Kredics L, Druzhinina Is. Epidemiological survey of
a Trichoderma green mould outbreak at a hungarian
mushroom farm. In: Škrbić B (Ed.) 18th DanubeKris-Mures-Tisa (DKMT) Euroregional Conference
on Environment and Health: Book of abstracts, University of Novi Sad, Serbia, 2016. pp. 84-85.
Lamireau T, Llanas B, Kennedy A, Fayon M, Penouil F, Favarell-Garrigues J. Epidemiology of poisoning in children: a 7-year survey in a paediatric
emergency care unit. Eur J Emerg Med 2002; 9:9-14.
Chen Z, Zhang P, Zhang Z. Investigation and analysis
of 102 mushroom poisoning cases in southern china
from 1994 to 2012. Fungal Diversity 2014; 64:123-31.
Manouchehrifar M, Derakhshandeh N, Shojaee M,
Sabzghabaei A, Farnaghi F. An epidemiologic study
of pediatric poisoning; a six-month cross-sectional
study. Emergency 2016; 4:21.

7.

Schmutz M, Carron P-N, Yersin B, Trueb L. Mushroom poisoning: a retrospective study concerning
11-years of admissions in a swiss emergency department Intern Emerg Med 2018; 13:59-67.
8. Cervellin G, Comelli I, Rastelli G, Sanchis-Gomar
F, Negri F, De Luca C. Epidemiology and clinics
of mushroom poisoning in northern italy: a 21-year
retrospective analysis. Hum Exp Toxicol 2018;
37:697-703.
9. Pajoumand A, Shadnia S, Efricheh H, Mandegary A,
Hassanian-Moghadam H, Abdollahi M. A retrospective study of mushroom poisoning in iran. Hum Exp
Toxicol 2005;24:609-13.
10. Eren Sh, Demirel Y, Ugurlu S, Korkmaz I, Aktas C,
Güven Fmk. Mushroom poisoning: retrospective
analysis of 294 cases. Clinics 2010; 65:491-6.
11. Cheung STC, Chum Wwy, Ha Wy, Chan Pk, Law
Ty. Food Poisoning Case Studies: Mushroom And
Pufferfish Toxin Investigation. In: Wong Y-C, Lewis
Rj, Eds. Analysis Of Food Toxins And Toxicants. Vol
2. New York: John Wiley & Sons, Ltd. 2017; 217.
12. Diaz JH. Mistaken mushroom poisonings. Wilderness Environ Med 2016; 27:330-5.

121

Medicinski Glasnik, Volume 17, Number 1, February 2020

13. Keller SA, Klukowska-Rötzler J, Schenk-Jaeger
KM, Kupferschmidt H, Exadaktylos AK, Lehmann
B, Liakoni E. Mushroom poisoning-a 17 year retrospective study at a level i University Emergency
Department in Switzerland. Int J Environ Res Public
Health 2018; 14:15.
14. Dadpour B, Tajoddini S, Rajabi M, Afshari R. Mushroom poisoning in the northeast of iran; a retrospective 6-year epidemiologic study..Emerg (Tehran)
2017; 5:e23.
15. Lincoff G, Mitchel DH. Toxic And Hallucinogenic
Mushroom Poisoning. A Handbook For Physicians
And Mushroom Hunters. London-Toronto-Melbourne: Van Nostrand Reinhold Company, 1977.
16. Hanrahan Jp, Gordon Ma. Mushroom poisoning:
case reports and a review of therapy. JAMA 1984;
251:1057-61.
17. Trestrail JH, 3rd. Mushroom poisoning in the united
states-an analysis of 1989 united states poison center
data. J Toxicol Clin Toxicol 1991; 29:459-6 .

122

18. Cassidy N, Duggan E, Tracey JA. Mushroom poisoning in ireland: the collaboration between the national poisons information centre and expert mycologists. Clin Tox 2011; 49:171-6.
19. Schenk-Jaeger Km, Rauber-Lüthy C, Bodmer M,
Kupferschmidt H, Kullak-Ublick Ga, Ceschi A.
Mushroom poisoning: a study on circumstances of
exposure and patterns of toxicity. Euro J Intern Med
2012; 23:e85-91
20. Chan YC, Chan CK, Ng CH, Ng SH, Lau KK, Tse
ML. Hong Kong Poison Information Centre: Annual Report 2016. Hong Kong J Emerg Med 2017;
24:244-54
21. Wiseman HM, Guest K, Murray VSG, Volans GN.
Accidental poisoning in childhood: a multicentre
survey. 1. General epidemiology. Human Toxicol
1987; 6:293–301.
22. Badsar A, Rahbar Taramsari M, Amir Maafi A, Rouhi Rad M, Chatrnour G, Khajeh Jahromi S. Mushroom poisoning in the southwest region of the Caspian
sea, Iran: a retrospective study. Iran J Toxicol 2013;
7:798-803.

