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Abstract: Introduction: Toxic mushrooms are distributed across the globe with over 5000 species. Among them, 100
species are responsible for most of the cases of mushroom poisoning. This study aimed to evaluate the epi-
demiologic pattern of mushroom poisoning among patients referred to the main toxicology center of Mashhad
province located in North-east of Iran. Methods: This cross-sectional study was conducted on patients with
final diagnosis of mushroom poisoning referred to the toxicology center of Mashhad, Iran, from February 2005
to 2011. Patients’ demographic characteristics, clinical presentations, laboratory findings, outcomes, and ther-
apeutic measures were collected using a predesigned checklist and searching patient’s profile. Results: 32 cases
with the mean age of 24.6 + 16.7 years were presented to the toxicology center following mushroom poisoning
(59% female). Mushroom poisoning accounted for 0.1% of all admitted cases. The mean time elapsed from
consumption to referral to poisoning department was 61.9 + 49.4 hours. 19 (59%) cases were discharged with
complete recovery, 7 (22%) expired, and 6 (19%) cases left hospital against medical advice. Mushroom poisoning
mortality accounted for 1.5% of deceased cases in the studied center. There was significant relationship between
mortality rate and higher values of INR (p = 0.035), PT (p = 0.011) and PTT (p = 0.003). Likewise, there was sig-
nificant relationship between the need for mechanical ventilation and higher values of INR (p = 0.035), PT (p
=0.006) and PTT (p = 0.014). The relationships between the need for ICU admission, mechanical ventilation,
and mortality rate with the rise of hepatic transaminases and serum bilirubin were not significant. Conclusion:
Based on the findings, the prevalence of mushroom poisoning among patients referred to Mashhad toxicology
center was very low (0.1%), but with a high mortality rate of 22%. Nausea and vomiting were the most common
early symptoms of intoxication and higher values of coagulation profile were correlated with poor outcome.
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1. Introduction (2). Mushroom poisoning is responsible for 50 to 100 deaths
per year in Western Europe. The frequency of mushroom
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specimen of amanita phalloides may contain more than
enough of this constituent to kill a man (3). The time interval
between the ingestion of the mushrooms and the appear-

ance of first symptoms is important for prognosis (1). This
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and psilocybin toxins in which clinical manifestation is mild
and symptoms resolve in shorter period of time (1). Clinical
manifestations following ingestion of toxic mushrooms
are primarily gastrointestinal, which in some cases lead to
hepatic, renal and nervous system damage and even death
after a transient improvement phase (5). The Amatoxin is
responsible for gastrointestinal symptoms as well as hepatic
and renal failure (6). Hepatotoxic mushroom poisoning (due
to Amanita, Lepiota and Galerina species) should be consid-
ered as a medical emergency, since an early diagnosis and
immediate treatment are required for a successful outcome
(5). This study aimed to evaluate the epidemiologic pattern
of mushroom poisoning among patients referred to the main
toxicology center of Mashhad province in North-east of Iran.

2. Methods
2.1. Study design

This retrospective cross-sectional study was designed to
evaluate the epidemiologic pattern of mushroom poisoning
among patients referred to the toxicology center of Mashhad,
Khorasan Razavi province, Iran, from February 2005 to 2011.
All cases of intoxication in this province are referred to the
studied center. The protocol of the study was approved by the
ethic committee of Mashhad University of Medical Sciences
and researchers adhered strictly to the Helsinki declarations
and confidentiality of patients’ information.

2.2. Participants

All patients with final diagnosis of mushroom poisoning were
enrolled using census sampling and without any sex or age
limitation. Diagnosis was made based on history, clinical
manifestation and epidemiologic data. No specific diagnos-
tic laboratory tests were applied, as there were not available.
Latency period was defined as the time duration between the
consumption of mushrooms and initiation of earliest gas-
trointestinal symptoms.

2.3. Data gathering

Patients’ demographic characteristics (sex, age, latency pe-
riod, etc.), clinical presentations, laboratory findings (liver
enzyme, coagulation profile, and bilirubin), outcome (death,
discharge, need for intensive care unit (ICU) admission,
and mechanical ventilation), and therapeutic measures (ac-
tivated charcoal, fluids, penicillin G, and silymarin) were col-
lected using a predesigned checklist and searching patient’s
profile. A trained toxicology resident was responsible for ab-
straction of data from patient’s profile.

2.4. Statistical Analysis

SPSS (Statistical Package for Social Sciences) version 11.5 was
used for statistical analysis. Data were reported as mean and

standard deviation or frequency and percentage. Relation-
ship between mortality rate and level of laboratory measures
was calculated using chi-square or Fisher’s exact tests. A p-
value of less than 0.05 was considered significant.

3. Results:
3.1. Demographic

During the study period, 32 cases with the mean age of 24.6
+ 16.7 (range: 6 - 73) years were presented to ED follow-
ing mushroom poisoning (59% female, 62% resided in sub-
urbs). Mushroom poisoning accounted for 0.1% of all admit-
ted cases in the studied center. The mean time elapsed from
consumption to referral to poisoning department was 61.9 +
49.4 (range: 9 - 168) hours. Table 1 shows the frequency of pa-
tients’ sign and symptom at the admission time. The mean
value of first recorded laboratory measures were as follows:
aspartate aminotransferase (AST) 434 + 947 (15 - 3812) IU/L,
alanine aminotransferase (ALT) 534 + 972 (10 - 3426) IU/L,
total bilirubin 4.0 + 6.3 (0.3 - 27.9) mg/dL, direct bilirubin 1.7
+ 2.5 (0.1 - 9.3) mg/dL, prothrombin time (PT) 24.6 + 24.6
(11.9 - 121.0) seconds, partial thromboplastin time (PTT) 33.8
+12.5(19.3 - 72.6) seconds, and international normalized ra-
tio (INR) 2.5 + 3.6 (0.9 -15.0).

3.2. Treatment

Penicillin G (1million units/Kg/day) and Silymarin (25-50
mg/Kg/day) were administered for 69% and 72% of poisoned
cases, respectively. 25% of patients received activated char-
coal and sorbitol prior to admission to the toxicology center.

3.3. Outcome

19 (59%) cases were discharged with complete recovery, 7
(22%) expired, and 6 (19%) cases left hospital against medical
advice. Mushroom poisoning mortality accounted for 1.5%
of deceased cases in the studied center. There was significant
relationship between mortality rate and higher values of INR
(p=0.035), PT (p=0.011) and PTT (p = 0.003). Likewise, there
was significant relationship between the need for mechanical
ventilation and higher values of INR (p =0.035), PT (p = 0.006)

JEVNERH Frequency of patients’ sign and symptom at the admission

time

Complaint Number (%)
Nausea 28 (88)
Vomiting 24 (76)
Vertigo 16 (50)
Loss of consciousness 7 (22)
Epigastric pain 4(13)
Convulsion 2 (6)
Icter 4 (13)
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and PTT (p = 0.014). There was significant relationship be-
tween the need for ICU admission and higher values of INR
(P< 0.001). The relationships between the need for ICU ad-
mission, mechanical ventilation, and mortality rate with rise
of hepatic transaminases and serum bilirubin were not sig-
nificant.

4. Discussion:

Based on the results of the present study, the prevalence of
mushroom poisoning among patients referred to the main
toxicology center of Mashhad province located in North east
of Iran was very low (0.1%), but with a high mortality rate
of 22%. Nausea and vomiting were the most common early
symptoms of intoxication and higher values of coagulation
profile were correlated with poor outcome. Nearly 10,000
species of mushrooms are identified in the world and ap-
proximately 50-100 species are considered as poisonous (7).
About 90% of mushrooms that involved in exposures could
not be identified (8). Amanita species (including A. phaloids,
A. virosa and A. verna) , Gyromitra esculenta, and the Gale-
rina species are three most common poisonous mushrooms
(9). Amanita grows in many forest cover areas in Iran such as
Mazandaran, Gilan and Azarbaijan (Forest Arasbaran) and is
the most dangerous toxic mushroom in Iran and worldwide
(10). Mushroom poisoning was less frequent in our study in
comparison to a study conducted in Turkey (2). The case-
fatality rate, however, was higher. In Turkish study just 12 out
of 143 patients died due to fulminant hepatic failure. Even
lower mortality rate was reported from Texas (11).In contrast,
much higher mortality rate has been observed from Plovdiv
region of Bulgaria (12). This difference could be attributed to
variation of mushroom species, different amount of ingested
amatoxin or even individual susceptibility (1). Case finding
could also be limited in some areas. Higher case-fatality rate
in this study could be related to limited case reporting ca-
pabilities where just more dramatic cases are being referred.
Despite widespread application of some empiric treatments
including non FDA approved penicillin G, silymarin, no def-
inite treatment has been introduced for mushroom poison-
ing to date (13). In this study, nonspecific antidotes includ-
ing penicillin G, silymarin were administered in majority of
cases in addition to conservative treatments. Penicillin G
displaces amanitin from the binding to plasma protein and
thus promoting its excretion and preventing its hepatic up-
take and also enhances the elimination of the toxin from the
kidneys (14). Although most mushroom poisonings are pre-
sented with gastrointestinal symptoms alone and cases are
usually discharged with recovery, but liver function impair-
ment could happen in some cases and may lead to life threat-
ening consequences (15). Taking the need for mechanical
ventilation, or ICU admission and death as determinants for
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poor prognosis in mushroom poisoning, impairment of co-
agulation tests (PT, PTT and INR) represented poor outcome
in this study whereas increased transaminases (AST and ALT)
played no role in prognosis, even though they increased to
more than 10 fold of normal limits. Therefore, ordering of
early and serial coagulation tests is recommended. Consider-
ing high mortality rate, all patients with the history of mush-
room ingestion should be admitted; accordingly treated and
followed up (16). Alpha amanitin levels should be checked
where possible, if amanita poisoning is suspected. If labora-
tory detection of toxin is not available, history of mushroom
ingestion, clinical manifestation and their trends could de-
fine mushroom poisoning (17).

5. Limitations:

As a retrospective investigation, we were required to extract
information from medical records and some necessary data
were not recorded properly.

6. Conclusion:

Based on the results of the present study, the prevalence of
mushroom poisoning among patients referred to the main
toxicology center of Mashhad was very low (0.1%), but with
a high mortality rate of 22%. Nausea and vomiting were the
most common early symptoms of intoxication and higher
values of coagulation profile were correlated with poor out-
come.

7. Appendix

7.1. Acknowledgements

We would like to thank the personnel of medical records de-

partment and in particular Mrs. Hoseini for their kind coop-

eration. Kind support of Vice Chancellor for research, Mash-

had University of Medical Sciences, is also acknowledged.
7.2. Authors contribution

All authors made a substantial contribution to analysis and
writing of the paper draft and met the 4 criteria of author-
ship recommended by the International Committee of Med-
ical Journal Editors.

7.3. Conflict of interest

None.

7.4. Funding

None.

Downloaded from: www.jemerg.com

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).



B. Dadpour et al.

References

1.

Erguven M, Yilmaz O, Deveci M, Aksu N, Dursun E Pelit
M, et al. Mushroom poisoning. Indian journal of pedi-
atrics. 2007;74(9):847-52.

. Yardan T, Baydin A, Eden AO, Akdemir HU, Aygun D, Acar

E, et al. Wild mushroom poisonings in the Middle Black
Searegion in Turkey: Analyses of 6 years. Human and ex-
perimental toxicology. 2010;29(9):767-71.

. Bergis D, Friedrich-Rust M, Zeuzem S, Betz C, Sarrazin

C, Bojunga J. Treatment of Amanita Phalloides Intoxica-
tion by Fractionated Plasma Separation and Adsorption
(Prometheus). J Gastrointestin Liver Dis. 2012;21(2):171-
6.

. Ganzert M, Felgenhauer N, Schuster T, Eyer E Gourdin

C, Zilker T. [Amanita poisoning-comparison of silibinin
with a combination of silibinin and penicillin]. Deutsche
medizinische Wochenschrift (1946). 2008;133(44):2261-
7.

. Broussard CN, Aggarwal A, Lacey SR, Post AB, Gramlich

T, Henderson JM, et al. Mushroom poisoning-from di-
arrhea to liver transplantation. The American journal of
gastroenterology. 2001;96(11):3195-8.

. Jan MA, Siddiqui TS, Ahmed N, Ul-Haq I, Khan Z. Mush-

room poisoning in children: clinical presentation and
outcome. ] Ayub Med Coll Abbottabad. 2008;20(2):99-
101.

. Aji DY, Caliskan S, Nayir A, Mat A, Can B, Yasar Z, et al.

Haemoperfusion in Amanita phalloides poisoning. Jour-
nal of tropical pediatrics. 1995;41(6):371-4.

. Nelson L. Goldfrank’s toxicologic emergencies: McGraw-

Hill Medica,l New York, 9th edition; 2011.

. Pajoumand A, Shadnia S, Efricheh H, Mandegary A,

10.

11.

12.

13.

14.

15.

16.

17.

Hassanian-Moghadam H, Abdollahi M. A retrospective
study of mushroom poisoning in Iran. Human & exper-
imental toxicology. 2005;24(12):609-13.

Saadatm S, Azarbooyeh E New records of fungi from Iran.
African Journal of Biotechnology. 2012;11(8):1900-3.
Barbee GA, Berry-Caban CS, Barry JD, Borys DJ, Ward
JA, Salyer SW. Analysis of mushroom exposures in Texas
requiring hospitalization, 2005-2006. Journal of medical
toxicology. 2009;5(2):59-62.

Iliev Y, Andonova S, Akabaliev V. Our experience in the
treatment of acute Amanita phalloides poisoning. Folia
medica. 1998;41(4):30-7.

Covic A, Goldsmith DJ, Gusbeth-Tatomir P, Volovat C,
Dimitriu AG, Cristogel E et al. Successful use of Molec-
ular Absorbent Regenerating System (MARS) dialysis for
the treatment of fulminant hepatic failure in children ac-
cidentally poisoned by toxic mushroom ingestion. Liver
international. 2003;23(s3):21-7.

Chen W-C, Kassi M, Saeed U, Frenette CT. A rare case of
amatoxin poisoning in the state of Texas. Case reports in
gastroenterology. 2012;6(2):350-7.

Kaufmann P [Mushroom poisonings: syndromic diagno-
sis and treatment]. Wiener medizinische Wochenschrift
(1946). 2006;157(19-20):493-502.

Pertile N, Galliani E, Vergerio A, Turrin A, Caddia V. [The
Amanita phalloides syndrome. Case of a 2-year-old girl].
La Pediatria medica e chirurgica: Medical and surgical
pediatrics. 1989;12(4):411-4.

Benitez-Macias J, Garcia-Gil D, Brun-Romero F Nogue-
Xarau S. [Acute mushrooms poisoning]. Revista clinica
espanola. 2009;209(11):542-9.

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).

Downloaded from: www.jemerg.com




	Introduction
	Methods
	Results:
	Discussion:
	Limitations:
	Conclusion:
	Appendix
	References

